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MESSAGE FROM THE VICE CHANCELLOR 

I take this opportunity to once again welcome you to our 

Machakos University 4th Annual International 

Conference of 2022. One of our mandate as a University 

is to do research but also to disseminate that knowledge 

for the sake of solving societal problems and achieving 

socio-economic transformation of our communities. This 

conference is coming at a time when the world is still 

dealing with the effects of Covid-19 Pandemic. Globally, 

decision makers and scientists are on the run to ensure the 

socio-economic and technological development goals are 

sustained.  

This 4th Annual International Conference, under the theme: “Promoting Sustainable 

Development through Disruptive Research and Innovation” is appropriately focused and 

interprets to all of us that indeed we need disruptive technologies to move forward to be at par 

with the rest of the world. As a result of this view and perspective, these conference’s 

research presentations have well been chosen and are aligned to give innovation and 

technology-based solutions. They are meant to respond to disruptive nature of the times we 

have found ourselves in. This 4th Annual International Conference takes exception to the 

fact that we have a duty to Kenya and to the world a whole to offer knowledge and solutions 

to issues and problems affecting humanity.  
 

It is my hope that researchers and scholars from various Universities, industries and other 

organizations participating in this conference will offers us opportunity to share ideas and 

experiences to solve not only our Kenyan problems but globally as well. Am happy to 

note that sub-themes for this conference have captured important earmarks of concern. 

They interrogate critical societal issues that address agriculture, food security, economic 

issues, education, climate change, social disruptions as well as innovations and technology. 

 

Finally, I wish to thank our Keynote Speakers, Guest Speakers, Chief Guests, and all 

participants for finding time to be with us during this conference. I welcome you all to interact 

freely and build collaborations that will be of beneficial to all of us around the world. 

 

Thank you and God bless you 

 

Prof. Lucy W. Irungu, Ph.D. 

VICE-CHANCELLOR & PROFESSOR OF ENTOMOLOGY  
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MESSAGE FROM THE DEPUTY VICE CHANCELLOR  

(RESEARCH, INNOVATION AND LINKAGES) 
Universities play a key role in unravelling new 

knowledge, innovation, inventions and technologies 

that when transferred to our communities become a 

panacea to improved livelihoods in this era of emerging 

challenges to sustainable development. The focus of our 

4th Annual International Conference was conceived to 

drive the theme: “Promoting Sustainable Development 

through Disruptive Research and Innovation” as 

elaborated in the following sub-themes:  

1. Climate Change, Environment, Food security, Health, Natural Resources and 

Tourism for Sustainable Development;  

2. Innovative Research on Artificial Intelligence, Big Data, Blockchain 

Technology and Machine Learning for Sustainable Development;  

3. Mathematics, Statistics and Data Science for Sustainable Development;  

4. Engineering Issues in Education in the Era of Disruptiveness; and  

5. Implications of Innovative Research and Innovation on Culture and Language 

Education in a Disruptive World.  
 

In recognition of all the participants and invited guests, please do accept my heartfelt 

appreciations for finding time to research, write papers and presentations around our 

Conference theme. Your participation is indeed a confirmation of your commitment 

towards making the world a better place to live. As it has become our tradition, one 

of the key post-conference activities will be to have papers presented during this 

Conference, peer reviewed and published in our Machakos University Journal of 

Science and Technology, besides being published in the Book of Conference 

Proceedings.  
 

Lastly, I thank all our sponsors: Machakos University management and Sidian Bank 

for their generous support. I also thank the Conference Committee members for 

working around the clock during the preparatory stage. Together we have made this 

4th Annual International Conference a success. I wish you all a happy and exciting 

conference.  
 

Thank you.  
 

Prof. Peter N. Mwita, Ph.D.  

DEPUTY VICE-CHANCELLOR (RESEARCH, INNOVATION AND 

LINKAGES) 
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MESSAGE FROM THE CHAIRMAN OF THE CONFERENCE 

COMMITTEE 

 

 

 

This reality is captured in the theme of our 4th Annual International Conference: 

“PROMOTING SUSTAINABLE DEVELOPMENT THROUGH DISRUPTIVE 

RESEARCH AND INNOVATION”. As a consequence of the COVID-19 

pandemic and allied health protocols, this Conference is taking place virtually and 

has attracted participation from various regions internationally. We thank the 

community of scholars and researchers who have supported our Conference and 

made it a robust a dynamic platform for the exchange of novel ideas that will 

ultimately impact positively on society at large. The quality of papers and 

presentations is of a very high standard, and I also encourage you to visit our 

institutional website to access copies of books of conference proceedings, as well 

as published journal articles from previous conferences.  
 

Lastly, I thank our sponsors and partners; notably Machakos University and Sidian 

Bank. It would be remiss of me not to acknowledge my fellow Conference 

Committee members whose commitment, direction and service has aided in 

advancing our collective goals and aspirations. Together we have made this 4th 

Annual International Conference a success – and buoyed our expectations for the 

5th edition.  
 

I wish you all a productive and engaging conference.  
 

Thank you.  

 

Prof. Mugendi K. M’RITHAA 

DEAN: SCHOOL OF HUMANITIES AND SOCIAL SCIENCES 

CHAIRMAN: CONFERENCE COMMITTEE 

The COVID-19 pandemic is arguably one of the 

most significant disrupters to life as we know it in 

recent times. Subsequently, diverse institutions have 

had to retool themselves to better align with 

emerging challenges and opportunities. To this end, 

the catalytic role of universities in leading context-

responsive strategies for knowledge co-production is 

imperative.  
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Abstract 

Hydrogels are 3-dimensional polymer network materials with the ability to absorb a large 

amount of water. The current advancement in technology has increased their demand in 

industrial and environmental applications. This study reports the synthesis and 

characterization of green superabsorbent hydrogels derived from lemon juice. This 

involved linking lemon juice (LJ) with Ethylenediamine (EDA) to obtain HLE-1 polymer 

hydrogel. The polymer hydrogel was cross-linked with maleic acid via an ester linkage to 

form HLE-2 hydrogel. The hydrogels were characterized using FT-IR, SEM, and XRD. 

The optimization of the swelling conditions was studied by varying contact time and 

dosage of both lemon juice and the cross-linker. XRD analysis showed the conversion of 

amorphous hydrogel HLE-1 to crystalline hydrogel HLE-2. The FT-IR spectra showed a 

new strong symmetric stretching -COO- peak at 1079.83 cm-1 in HLE-2 indicating 

successful ester linkage. SEM analysis showed pores of different sizes and shapes in HAE-

2 compared to a rigid, concrete, and smooth surface in HLE-1. The mole ratio of LJ, EDA, 

and maleic acid of 3:7:1 produced hydrogel with a swelling capacity of 925%. 

Crosslinking the hydrogel improved its water absorption ability. The cross-linked 

hydrogel poses potential application in agriculture in semi and arid regions that requires 

water conservation. 

 

Keywords: Characterization, lemon juice, Cross-linking, Ethylenediamine, Green 

superabsorbent hydrogel. 

 

1.0 Introduction 

Polymer superabsorbent hydrogels are three-dimensional hydrophilic structures that are 

prepared through the linking of materials either chemically or physically to form 

copolymers with super absorbing characteristics. The hydrophilic groups in hydrogels 
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polymer backbone (–CONH2, –OH, –COOH, –SO3H) have the ability to absorb water 

many times the original weight while maintaining their structures (Koetting et al., 2015). 

The recent rapid increase in population growth has led to the development of new 

technologies of synthesizing hydrogels towards major applications in wastewater 

treatment, agriculture, and food industry, biotechnological and medical fields. 

Researchers have drawn interest in this field due to the increasing demand for hydrogels 

(Cruz et al., 2019). Permanent and reversible hydrogels depend on the nature of cross-

linkers in the network of polymer (Chen et al., 2015). Reversible hydrogel have a non-

homogeneous network as a result of non-covalent bonds and temporary chain 

entanglements (Shukla et al., 2012). Currently, most hydrogels in literature has been 

developed in the laboratory with their large-scale production being costly, toxic, complex 

in synthesis, and non-biodegradable, with minimal reports in Africa on their use 

(Guilherme et al., 2015; Koetting et al., 2015). The availability of lemon juice coupled 

with its rich carboxylic groups makes it a potential monomer in hydrogel synthesis (Meng 

et al., 2017). On the other hand, lemon juice incorporated with ethylenediamine organic 

surfactant forms polymer gel which when cross-linked with maleic acid has the ability to 

form crystalline phases with small particle size and large surface area for water absorption. 

This study aimed at synthesizing and characterizing green superabsorbent hydrogels from 

bio derived materials to try and address the technical limitations of the existing hydrogels. 

 

2.0 Materials and Methods 

2.1. Reagents and chemicals 

The lemons were obtained from the local market in Machakos County - Kenya then 

transported to Kenyatta University laboratory. Ethylenediamine was obtained from Merck 

Chemical Co (Darmstadt, Germany), and maleic acid was purchased from Kenya science 

chemical limited Kenya.  

 

2.2 Extraction of lemon juice from lemon fruits 

During the extraction of lemon juices, the peels of lemon fruits were removed to obtain 

the inner part. The fresh soft parts of the fruit were cut into smaller sizes, put into an 

electric blender machine for blending. After blending the mixture was then filtered using 

a standard sieve of 14-16 micropores to obtain lemon juice (Coolman et al, 2008). 

 

2.3 Preparation of hydrogel from lemon juice and ethylenediamine (HLE-1) 

145.0 mL of lemon juice and 90.0 mL of ethylene diamine (14.8M) were measured using 

a volumetric flask and put in a 5.0 L aluminum container. 100 mL of distilled water was 

added to the mixture as solvent. The mixture was then heated at a temperature of 373 K 



 

13 
 

to 405 K in an oven to form a viscous gel. The gel was allowed to cool to form solid 

hydrogel HLE-1. 

 

2.4 Preparation of Cross-linked hydrogels (HLE-2) 

Crosslinked HLE-2 superabsorbent hydrogel was prepared by adding 75.0mL of 3.5M 

maleic acid to boiling HLE-1. The mixture was stirred and heated continuously at a 

temperature of 373 K to 405 K to form a viscous gel. The mixture was then cooled to form 

HLE-2 hydrogel. Figure 1 shows the preparation scheme of HLE-2 hydrogel. 

 

Figure 1: Scheme of preparation of HLE-2 hydrogel 

 

2.6 Characterization of the hydrogel 

2.6.1 Fourier Transform Infrared (FT-IR) analysis of the superabsorbent hydrogels 

The functional group analysis of the uncrosslinked HLE-1 and crosslinked HLE-2 was 

done using FT-IR spectroscopy ( Krauklis et al. 2018). The obtained crystal samples were 

dried at a temperature of 305 K in an oven for 6 hours until a constant weight was attained. 

The dry sample of each hydrogel HLE-1 and HLE-2 were mixed with pre-dried KBr in a 

ratio of 25: 1 mg respectively. The fine homogenous mixture was compressed to form a 

transparent pellet then analyzed using the transmission method at 4000-200 cm-1 

wavelength range (Shimadzu IR Tracer-100) (Hammond et al., 2005). 

 

2.6.2 Phase composition analysis of the superabsorbent hydrogels 
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The XRD analysis procedure for phase composition of the HLE-1 and HLE-2 hydrogels 

was adopted from Aikawa et al. (1998). The samples of superabsorbent hydrogels were 

cut into smaller sizes of 1 cm2 followed by drying the samples at a temperature of 305K 

for 6 hours. The dry samples were placed on a silicon wafer, the measurement of phase 

and morphology of samples taken continuously from scattering angle (2θ) ranging 10 to 

90° at 40 kV and a current of 15 mA with Cu ka radiation (1.54059-1.54441) using XRD 

(model Hossein Beygin German). 

 

2.6.3 Microstructural analysis of the superabsorbent hydrogels 

The superabsorbent hydrogel microstructures of HLE-1 and HLE-2 were determined 

using a (ZEISS SUPRA 60 German) bright microscope at an accelerating voltage of 250 

kV. The prepared samples were dried in the oven at 45°C for 6 hours until a constant 

weight was attained followed by coating with gold then placing them in an enclosed glass 

slide to obtain micrographs (Zhu et al., 2017). 

 

2.7 Effect of lemon juice (LJ) dosage on swelling capacity of cross-linked hydrogel 

The hydrogels were prepared by varying dosage of lemon juice (LJ) from (0.9, 1.8, 3.6, 

5.4, 7.2, and 9.0 mL) while maintaining the volume of ethylene diamine at 4.5mL of 

14.8M and 5.0 mL of 3.5M maleic acid. 2.0g of each prepared sample gel was put in a 

uniform polyester bag and immersed in water for 24 hours to determine the swelling 

capacity. 

 

2.8 Effect of maleic acid dosage on the swelling capacity of the hydrogel 

The effect of the maleic acid concentration was studied by varying dosage (1.25, 2.5, 3.75, 

5.0, 6.25, and 7.5 mL) while maintaining the volume of lemon juice at 7.2 mL, and the 

volume of ethylene diamine as 4.5mL. 2.0 g of each gel sample produced was then 

immersed in water for 24 hours to determine the swelling capacity. 

 

2.9 Equilibrium Water Content (EWC) 

The swelling percentage capacity of HLE-2 samples was determined gravimetrically in 

deionized water at 25 °C using a polyester bag method (Al et al., 2008; Dalaran et 

al.,2009; Yazdani-Pedram et al., 2000;). The prepared samples were allowed to dry to a 

constant weight in an oven at 45°C. 2 0 g of the dried sample was put in a polyester bag 

made of 200 mesh nylon and then immersed in the water to swell. The sample was then 

removed from water and excess water was removed using Whatman filter paper. The 

equilibrium swelling capacity of the hydrogel was determined using equation 1 (Çöle et 

al., 2013; Dalaran et al., 2011). 
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𝐸𝑊𝐶 (%) =  
𝑄𝑡−𝑄𝑥

𝑄𝑥
× 100………………………………………………………………1 

Where 𝑄𝑥 is the initial weight of hydrogel before swelling and 𝑄𝑡 the final mass the 

swollen hydrogel 

 

2.10 The effect of contact time on the swelling capacity of the hydrogel 

The procedure of studying the effect of contact time on the swelling capacity of HLE-2 

was adopted from (Takigami et al. 2012). Varying contact times in the range (0.5, 1, 2, 4, 

6, 12, and 24 hours) were used to study the effect of contact time on swelling capacity. 

2.0 g of HLE-2 hydrogel was immersed in 500 mL of distilled water for a specified contact 

time. The samples were then removed periodically after the expiry of the specified time 

and new mass determined. The swelling capacity was then determined using equation 1 

provided in section 2.9. 

 

3.0 Results and Discussion 

3.1 FTIR spectrum of superabsorbent hydrogels 

FT-IR was used to determine the functional groups present in the green superabsorbent 

hydrogel before and after cross-linking with maleic acid. Figure 2 shows the IR spectrum 

of the hydrogel before crosslinking. The hydrogel was coded as HLE-1. 

  
Figure 2: FT-IR spectrum of HLE-1 hydrogel 

 

The broad band at 3329.83 cm-1 is a characteristic of the aliphatic secondary amine NH 

stretching vibration while the band at 2934.52 cm-1 represents the C–H stretching 

asymmetric vibration in the methyl group in lemon juice (Mishra et al., 2008). The 
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absorptions bands at 1591.45 cm-1, 1399.95 cm-1, and 1341.35 cm-1 are assigned to 

aromatic ring stretching, tertiary alcohol -OH bending, and primary -OH in-plane bending 

respectively (Bakravi et al., 2017). In addition, the absorption band at a wavelength of 

1215.77 cm-1, 1073.28 cm-1,1110.52 cm-1, 701.72 cm-1 and 618.45 cm-1, represents 

aromatic secondary amine CN stretching, cyanate –OCN, C-OCN stretch, and primary 

amine CN stretch respectively while 994.05 cm-1 and 917.56 cm-1 represents C-O bend 

associated with lemon juice, and Vinylidene C-H out of plane bend (Bakravi et al., 2017).  

 
Figure 3: FTIR spectrum of HLE-2 hydrogel  

 

Figure 3 shows the spectrum of the cross-linked hydrogel HLE-2. The new sharp peaks at 

a wavelength of 3948.89 cm-1 and 3909.17 cm-1 observed in HLE-2 are associated with 

stretching frequency of the –OH group as well as intramolecular and intermolecular 

hydrogen bonds. The band at 3787.88 cm-1 is assigned to NH-NH2 dimeric stretching 

vibration (Viera et al., 2007). In addition, the new small absorption band at 3371.58 cm-1 

is attributed to the presence of strong H-OH interaction. The spectra bands around 1989.08 

cm-1 and 1947.47 cm-1 are attributed to –CN bending and (–CONH2) amide functional 

groups as well as decreased bending vibration of −OH from 701.72 cm-1 to 671 cm-1
, 

shows amide linkage between lemon juice and ethylenediamine in HLE-2 hydrogel 

(Yeasmin and Mondal, 2015). The new broad bands around 2371.58 cm-1, 1577.76 cm-1, 

1383.61 cm-1, 1205.20 cm-1, and 885 cm-1 are due to C=O stretching in ester aldehyde, 

primary amine -NH bending, -OH bending in ester, phenol C-O stretching and C-O-C 

stretching respectively. The presence of those functional groups illustrates that there was 

ester crosslink between the hydrogel HLE-1 and maleic acid (Khan et al., 2011). In 



 

17 
 

addition, IR spectra in figure 3 showed a new strong symmetric stretching -COO- peak at 

1079.83 cm-1 indicating successful ester linkage formation (Thombare et al., 2018).  

 

3.2: Phase composition of HLE-1 and HLE-2 hydrogels  

The phase composition of the samples was determined using the XRD technique. The 

figure 4 and 5 represents the diffraction patterns of HLE-1 and HLE-2 hydrogels 

respectively. 

 

 
Figure 4: Powdered diffraction pattern of HLE-1 hydrogel. 

 

The diffraction pattern of HLE-1 (figure 4) shows a broad hump between 11–32° (2θ) 

which is associated with the amorphous nature of the hydrogel. The sharp peaks at (2θ) 

43.49 and 44.51° were attributed to the presence of graphite crystalline phases in the 

polymer network in the hydrogel (Li and Liu, 2007). The diffraction pattern shows that 

the hydrogel HLE-1 was mainly amorphous. 
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Figure 5: Powdered diffraction pattern of HLE-2 

The diffraction pattern of HLE-2 shows the appearance of new sharp peaks with relatively 

high intensity at 15.96, 16.81, 21.21, 23.59, 27.88, 29.77 (2𝜃). These peaks were as a 

result of the presence of crystalline phase of Ca(NH2-OH), (C8H6O2)4H2O, SF6, 

BiLaO.833, K4Ti4F10O6.3H2O, and MgCH3.4NH3 respectively (Wang et al,. 2015). In 

addition peaks between 31.20 to 38.24, and 41.78 to 49.49 (2θ) are assigned to 

C5H3N4NaO2.H2O and Pb(OH)4.3H2O crystalline phases respectively (Hassan et al. 

2000). The crosslinking of the hydrogel with maleic acid yielded a polymerization 

reaction forming a high crystalline three-dimensional structure in HLE-2 super hydrogel 

(Guo et al. 2010). XRD analysis shows a phase shift of the hydrogels from amorphous to 

crystalline upon cross-linking. 

 

3.3: Microstructural analysis of HLE-1 and HLE-2 hydrogels 

Microstructural analysis of the hydrogels was carried out using a scanning electron 

microscope. Figure 6(A and B) shows the micrographs of both the uncross-linked and 

cross-linked hydrogels HLE-1 and HLE-2 respectively. 

 

Position [°2Theta] (Copper (Cu))

10 20 30 40 50 60 70 80

Counts

0

50

100

 CAEAcl_exported

 



 

19 
 

 

 

Figure 6: SEM micrographs of the (A) HLE-1 and (B) HLE-2 hydrogel 

A rigid, concrete and smooth surface was observed in HLE-1 (Figure 6(A). Upon 

crosslinking, the microstructure of the hydrogel changed to an uneven surface indicating 

dispersal of the polar phase. The spherical and spindle-shaped structures on the surface of 

HLE-1 indicate a copolymerization reaction between lemon juice with ethylenediamine 

(Pandey and Negi, 2015). The SEM micrograph of HLE-2 contains pores of different sizes 

and shapes with an external surface full of cavities which may have occurred due to the 

presence of maleic acid as a crosslinker between different monomers during 

polymerization reaction (Mohanty et al., 2005). 

 

3.4 The effect of lemon juice dosage on the swelling capacity of HLE-2 hydrogel  

Figure 7 shows the percentage swelling obtained when 2.0 g of the hydrogel was 

immersed in distilled water as described in section 2.8. 

 

A B 
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Figure 7: The effect of lemon juice dosage on the percentage swelling of 2.0 g of HLE-

2. 

 

The percentage swelling of HLE-2 (Figure 7) increased from 280% to 955% when lemon 

juice dosage was increased from 0.9 to 7.2 mL then remained fairly constant. The 

increased swelling percentage may be associated with increased hydrophilic nature and 

ionic pressure effect due to increased dosage of lemon juice (Parvathy et al., 2014). On 

the other hand, a decrease in the swelling capacity after the optimal dosage of lemon juice 

may be as a result of the inadequate entropy and internal energy caused by the shielding 

effect of increased hydroxyl groups from citric acid in lemon juice, leading to a low rate 

of diffusion of water molecules into the hydrogel (Harsh and Gebrke, 1991; Witono et al., 

2014). 7.2 mL produced HLE-2 hydrogel with the optimal water absorption capacity.  

 

3.5 The effect of maleic acid dosage on the swelling capacity of HLE-2 hydrogel  

Figure 8 shows the effect of varying dosages of maleic acid crosslinker on the swelling 

capacity of super absorber hydrogel HLE-2.  
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Figure 8: The effect of maleic acid dosage on the percentage swelling of 2.0 g of HLE-2 

hydrogel immersed in 500 mL of distilled water and swelling period of 24 hours  

 

Figure 8 indicated that an increase in crosslinker dosage from 1.25 to 3.75 mL gradually 

increased the percentage swelling capacity of HLE-2 super hydrogel from 490 to 920%. 

The increased swelling capacity suggested that an increased dosage of maleic acid 

increased the number of hydrophilic groups in the hydrogel. Swelling occurs through 

electrostatic repulsion between anions inside the hydrogel network and its elasticity 

(Mahdavinia et al., 2012). The decreased swelling capacity of HLE-2 hydrogel after a 

cross-linker dosage of 3.75mL was observed. The decrease in swelling capacity after the 

optimal cross-linker dosage of 3.75mL could be a result of the decrease in an expansion 

of the hydrogel structure caused by increased crosslinking points. The decreased 

expansion of the hydrogel leads to shielding of the water molecules from being absorbed 

into the three-dimensional structure of hydrogel (Mahdavinia et al., 2012). The addition 

of a chemical cross-linker is important to improve both the integrity of the gel and the 

predictability of mechanical properties (Durrani and Donald, 1995).  

 

3.6 Effect of contact time on the swelling capacity of the hydrogel 

Figure 9 shows the effect of contact time on the swelling capacity of green superabsorbent 

hydrogels HLE-2 at different contact times. 

 

 
Figure 9: The effect of contact time on the percentage swelling of 2.0 g of HLE-2 

hydrogel prepared using LJ, EDA, and maleic acid at a volume ratio of 144:90:75 

respectively immersed in 500 mL of distilled water.  

Figure 9 show that the percentage swelling of hydrogel increased from 305% to 925% for 

HLE-2 when the contact time was increased from 0.5 to 6 hours followed by a decrease 

to 640% after 6 hours. The increase in swelling capacity may be as a result of water 

penetration in the hydrogel through capillary and diffusion in the glassy state and then 
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absorbed by hydrophilic groups such as carboxylate through the formation of hydrogen 

bonds (Ji, et al., 2018). The swelling of the hydrogel is driven by the repulsion of 

hydrophilic groups inside the network and the osmotic pressure difference between the 

hydrogel. The decreased rate of water absorption after the optimal contact time may be 

attributed to saturation of the porous network hence the unavailability of vacant sites for 

water molecules (Gharekhani et al., 2017). 

 

4.0 Conclusion 

The study showed that hydrogel cross-linked hydrogel prepared using LJ, EDA, and 

maleic acid in the volume ratio of 144:90:75 respectively produced maximum water 

absorption as well as the swelling capacity of 925%. The appearance of FT-IR symmetric 

stretching -COO- peak at 1079.83 cm-1 is an indication of successful ester linkage in the 

formation of HLE-2 cross-linked hydrogel. XRD analysis of the hydrogels showed that 

crosslinking transformed the hydrogel from amorphous to crystalline nature. SEM 

analysis suggested a rigid, concrete, and smooth surface in HLE-1 as compared to the 

uneven surface with the dispersal of a polar phase in HLE-2. HLE-2 showed a maximum 

swelling capacity of 925% when subjected to 6 hours in 500 mL deionized water. The 

hydrogel synthesized being a good water absorber has a high potential of being used in 

agriculture to improve on the yields especially in arid and semi-arid regions. 
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Abstract 

Natural resource use and tourism in areas where wildlife thrives is an important issue that 

is not only local but globally disseminated to create awareness towards good governance. 

Tourism is the second largest income generating revenue in Kenya through visits as 

tourists love to view wildlife. The communities living in Northern Kenya are nomadic and 

rely on land for water and fodder for their livestock. Due to increased human population 

and overgrazing the land is stripped bare and degradation occurs. Climatic change and 

human activities affect natural resources negatively and infringes on the landscape that is 

bare and polluted and may not support life of future generations. Wildlife habitats are 

destroyed, human wildlife conflict occurs and tourism is affected in return.  Laikipia 

District in Northern Kenya, Maa community came together to start Tasia Lodge to attract 

tourism based on wildlife species which in-turn necessitated the need to conserve natural 

resources. This increased the population of wildlife in the area, increased tourism in the 

area and more revenue came to the people living around Lekurruki Conservancy. 

Community conservation merged with natural resource management is a new approach 

that will look into restoration of degraded lands as stipulated in the sustainable 

development goals (SDGs). The researcher will use human centred approach to look into 

community needs and how they are met successfully. Alternative economical approaches 

that the community can employ so as to reduce dependence on natural resources and 

sustainably grow tourism in Lekurruki Conservancy. 

Key words: Natural resource management, community conservation, human centred 

design, land degradation, tourism, alternative livelihoods 
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1. Introduction 

Natural resource in Northern Kenya is vast and at the disposal of the community. Large 

tracts of land remain bare and underutilised. The Water table are near and one only needs 

a hand tool to dig and have access. Trees are plenty, wildlife roams freely in the landscape 

as the community finds habitat next to animals and graze their livestock freely. Human 

population in the area is minimal and does not infringe on wildlife habitat hence a 

conducive environment for community based conservation (CBC). 

Community conservation by definition is one which community members are involved in 

efforts to protect or conserve the lands and environment they live on or nearby through 

the highest levels of participation and that they gain economically from wildlife. 

Community-based conservation (CBC) is an approach to biodiversity conservation in 

protected areas through participation at all levels with local communities. an institution 

that simultaneously enhances human development—especially for people living directly 

with nature—and conserves biodiversity (Galvin, Beeton, & Luizza, 2018). The 

community is aware of the benefits accrued from conserving wildlife population to attract 

tourists and tourism in the area. The community is running lodges and camp sites in the 

protected areas to attract tourists as well as increase revenue in the area. 

 

 According to KWCA there are 15 CBCs registered in Laikipia County on a 350,00Ha 

piece of land. The growing numbers stipulate the necessity for biodiversity conservation. 

Conservancy Tourist attraction site 

Borana Conservancy Borana Lodge 

El Karama Conservancy El Karama Lodge 

Il Mamusi (Mukogodo)  

Il Ngwesi Conservancy Il Ingwesi Eco-lodge 

Kuri Kuri Group Ranch  

.Lekurruki Tassia Lodge 

.Loisaba Loisaba-tented-camp, Lodo springs 

.Lolldaiga Lolldaiga camp site, house 

.Makurian Group Ranch  
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Mugie Conservancy Mugie camp, house 

Naibunga Central, Lower, Upper  

Ol Pejeta Ol Pejeta bush camp, Sweet water, Kichehche 

Ol-Lentile Sanctuary Ole Lentille 

Table 1.1 List of community based conservancies and tourist attraction (Source: Internet) 

 

Natural resource management (NRM) according to World Bank” It refers to the utilization 

of natural resources such as land, water, air, minerals, forests, fisheries, and wild flora and 

fauna.” Most natural resources are limited and if not conserved future generations might 

not enjoy it. Land degradation is caused by increasing pressure from mismanagement of 

land, air and water bodies, a budding population, increased human activities per capita 

and climatic changes. Conservation awareness is for these reasons: The resources of the 

earth are limited and human population is increasing thus demand for natural resources. 

We cannot reverse the adverse effects but we can improve and change practices to 

maintain ecological balance and save them for future generations. “The proper 

management of a resource to prevent its destruction or exploitation is called conservation 

(Tayagi, Mishra, & Mishra, 2021) . 

 

1.2 Case study of Lekurruki Conservancy 

 

 
Figure 2.1 . Location of Conservancies (Source: NRT_ Conservancies+ Maps) 

 

Lekurruki Group Ranch is an owned community land covering 15,872 hectares, core 

conservation area 2,135 hectares and adjacent buffer zone 2,064 hectares. It started as 
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a start up to alleviate poverty as well as generate income and this is where the 

spectacular Tassia Lodge is located (Gaitho, 2014). Tassia lodge is owned by the 

community but run by an investment partner (Northern Frontier Conservation) on 

behalf of the community through a well laid-out proceeds-sharing arrangement. 

The community are Mukogodo Maasai who were historically hunter gatherers and 

bee keepers, but currently have assimilated a pastoralist way of life. However, as 

overgrazing led to degradation of the rangeland, the community recognized something 

had to be done to more sustainably manage their pastures to secure the future for their 

cattle. Tribal people from the local Maasai communities have also been empowered 

to support their families and villages through community projects, such as the NRT 

Trading Program. Under this project, women from local communities are provided 

with critical training to generate income from the sales of artwork and crafts, including 

economic mentoring and micro-loans. The community holds a community social 

fund, generated from tourism revenue, NRT’s livestock program revenue and other 

community projects. The decisions on the spending priorities are made at the AGM 

with all conservancy/community members present. 

 

1.3 Methodology 

The researcher used qualitative research in deriving data for the study. Structured 

Questionnaires were used to collect data from random sampling of community 

members. Community leaders and Lodge Managers were also interviewed on 

approaches used in conservation of wildlife and natural resources. Observation was 

also use to deduct findings of their daily activities and interactions. 

Data was analysed thematically in relation to the topics the researcher was studying. 

Data collection tools were cameras, note books and questionnaires. 

 

1.4 Natural Resource use 

'Mother Nature is very generous but very unforgiving' -Prof Wangari Maathai. 

Kenya is endowed with a robust resources including biodiversity, and land that can be 

conserved to improve quality of life. Laikipia County is evidenced by several natural 

resources, including pasture land, forests, wildlife (Big 5), medicinal plants and water 

resources. Wildlife has become a major source of conflict between the farming and 

pastoralist communities; however, tourism plays a key role as a source of income within 

the County. Maasai community rely on natural resources for food, water and energy for 

domestic use with their main activity being agriculture and pastoralism. The Maasai 

community better known as “Maa”in Lekurruki Ranch have learnt the importance of 

conservation and the benefits that it brings. Laikipia has a range of bee species and the 

community members have tapped into these resources to practice Bee farming for honey 
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product which they use for food and medicinal value attached to it. The area has vast lands 

that are not polluted as the Maa community practices pastoralism and the interchange 

between livestock waste and the environment is undeniably beneficial. The community 

members had a meeting where they fostered use of paddocks to graze their livestock which 

varies from cattle, goats, sheep and camels to conserve the environment. This rotational 

use of the land resource and vegetation conserves the soil as well as improve vegetation 

in the landscape and creating and long term solution to pastures during dry seasons. They 

have also set Buffer zones where animals cannot graze as these are designated areas for 

wildlife grazing. During wet seasons livestock can access buffer zones but as the seasons 

change they realise that wildlife is a resource that they need to coexist with and do not 

move in but migrate to the mountains in search of pastures. 

 

Good conservation of the landscape and led to the realisation of Carbon foot print. 

Northern Rangeland Trust (NRT) has partnered with the community to identify areas 

where carbon is high in the land and have joined the market to sell Carbon Credit to the 

world in return for some revenue that the community will use to improve on infrastructures 

that are needed. Water is scarce in the area and members rely on rivers and lagoons “Laga” 

as is commonly known to water their livestock. The water tables are high and one needs 

little effort to access this resource. The water is clean and is used for domestication of 

livestock and household use. Livestock is in plenty in the area. The Maa community practice 

pastoralism as a way of life and have market days on Wednesday and Saturday of every week 

where they sell their livestock and but farm produce and other household items. 

 

Forest and tree cover in the area is good. The community does not practice deforestation 

and hence they do not experience land degradation. Life on land id thriving due to the 

good practices established. Elephants in the area have uprooted a few trees as they graze 

and migrate along the corridors. Women rely on firewood as their main source of energy 

and only pick the dried twigs. Use of solar energy is adopted for lighting purposes in the 

night. This also helps keep wildlife away from their ‘bomas’ and reduce predation 

drastically. 

 

People as a resource is also a factor to consider. The community has a good population as 

the Male gender is marrying up to four wives per household and giving rise to many 

children. The women and children provide labor in the grazing of livestock as the men 

source for water. The women practice beadwork as they graze and later sell the products 

to the tourists and use the money for household use. Indigenous knowledge amongst the 

Maasai community is something to ponder on and adopt as an innovation study. They have 

traditional approach to medicine, interaction with wildlife and how to evade a stray 
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animal, study weather patterns, education systems is hereditary with craft and traditions 

passed on orally and matters governance the male is the head. 

 

1.5 Tourism 

In Kenya Tourism brings in a lot of Revenue after agriculture. Laikipia has the Big 5 

species (Lion, Rhino, Elephant, Buffalo and the leopard as their inhabitants. Lekurruki 

has an array of diverse wildlife species and a conducive environment for visitors to 

partake in. 

 

Table 1.5.1 Wildlife in Laikipia East Conservancies (source: 

https://www.africanmeccasafaris.com/) 

Animals Lekurruki 

Antelope   

Giraffe   

Buffalo   

Cheetah   

Leopard   

Lion   

Wild dog   

Black rhino   

Grevy’s Zebra   

Elephant   

Hyena   

 

 

The table above shows the species that thrive in the habitat. Grevy Zebra has found home 

in Lekurruki and Northern Kenya where records show their population is highest. This 

Zebra species is endangered and what better way to conserve and show case them as a 

flagship species for tourists who visit Tassia Lodge. The Community started a Lodge 

Tassia Lodge to attract tourists in the area. The rates are affordable and the revenue 

collected is given to the community members. The tourists who visit the serene 

environment get to have accommodation in the bandas, enjoy game drives, visit the 

cultural boma to understand maasai activities and buy beadwork and wooden crafts. 
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Tourism in the area has created jobs for the staff that work and are housed at the Lodge. 

Rangers and scouts who take care of the wildlife have been economically empowered 

through tourism in the area.  

 

1.6 Sustainable Development 

 

Sustainable Development is vital to successful conservation of wildlife and communities. 

It is advanced socioeconomic adaptation that does not challenge the cultural and social 

systems upon which community and society are reliant. Development should be geared 

towards meeting the social and economic needs of its members while preserving the 

environment’s ability to support it (Mosche, Macke, Bebber, & Correa da Silva, 2019). A 

sustainable community uses its resources to meet current needs while ensuring that 

adequate resources are available for future generations. It seeks a better quality of life for 

all its residents while maintaining nature’s ability to function over time by minimizing 

waste, preventing pollution, promoting efficiency and developing local resources to 

revitalize the local economy (Ravazzoli & Valero, 2020).  

 

Kenya had adopted Sustainable Development Goals (SDGs) as a roadmap towards 

sustainability. Wildlife conservation in Lekurruki has achieved to prioritise three of the 

goals: 

Goal 7: Affordable and clean energy use 

Goal 12: Responsible consumption and production 

Goal 15: Life on Land 

 

As discussed earlier the community has accepted that nature is mandatory for their 

survival and in conserving and restoring the landscape is also conserving life and well-

being. The community members have adopted alterative approach to energy use, land use 

and habitat preservation so as to benefit from the environment as nature was purposed to. 

 

1.7 Human Centred Design (HCD) 

HCD is a way of thinking that places the people you’re trying to serve and other important 

stakeholders at the centre of the design, innovation and implementation process. “Today’s 

human centred design is based on the use of techniques which communicate, interact, 

empathize and stimulate the people involved, obtaining an understanding of their needs, 

desires and experiences which often transcends that which the people themselves actually 

realized (Giacomin, 2015). The researcher proposes the use of Human Centred Design as 

a disruptive approach to research for social innovation. The humans have been coexisting 

with wildlife and natural resources freely before any scientific invention or adoption of 
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conservation programs. Wildlife thrived in their habitat and so did the communities living 

alongside. Then science came and proposed use of protected areas to keep animals in and 

people out-Fortress Conservation Model. This created a huge debate and it was deemed 

inhuman and sustainable development was adopted in its place having people and wildlife 

coexisting with certain measures in place to create order. The design-based approach 

towards innovation encompasses multiple elements from traditional indigenous 

knowledge practices, a systems approach and a holistic approach to community based 

conservation of biodiversity. 

Below are the steps taken in HCD approach: 

 
Figure 1.7 HCD Model (Source: Author) 

 

 

 

Empathise

Understand the 
community

Define

Human needs

barriers

stories

Ideate

Co-design with the 
community

Assess Benefits

Approaches

Prototype

Choose ideas that work

Develop a model

Test

Implement model with the 
community

Measure outputs of increased NRM 
and Climatic Action
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1.8 Conclusion 

Natural resource use is vital towards improving the quality if life now and for future 

generations. Creating awareness of human activities that degrade the landscape is vital if 

change is to be adopted. Exploration of alternative land use is beneficial towards 

conservation programs. Conservation is the proper management of natural resources to 

prevent destruction or exploitation nature reserves must be conserved for biodiversity to 

populate. The Maasai culture is inherent on conservation of nature as their way of life. 

They have been living with wildlife since time in memorial and are still willing to 

consolidate their relationship further. Their traditional lifestyle had conserved the 

environment enhancing habitat for wildlife. Thus increasing wildlife population and 

bringing tourism in Laikipia County. 

 

Sustainable approaches used by the community in their activities caused minimal 

destruction to the environment. Homes were constructed on designated zones decided by 

community members to create wildlife corridors. Forestation and carbon footprint was 

achieved through livestock keeping and ranching in paddocks, use of dried twigs for 

cooking energy. Land conservation was achieved through hygiene and non-use of plastics. 

There was no pollution as waste disposal is by decomposition or by fire for non- 

degradable materials. Health has been factored in through consumption of organic foods 

and treatment by herbs and roots. 

 

Cultural heritage aids in conservation as it sets structured guidelines for the individual 

and society as a whole. Community has its own management structure, morans provide 

security. Economic avenues include trading of livestock, honey, sale of beadwork and 

artefacts and tourism revenues. Networking with private organisations like NRT is an 

approach that provide linkages to global markets for carbon credit sale.  

 

Disruptive research and innovation calls for small-scale industries to work out plans that 

can be implemented large scale with minimal costs. Community based conservancies have 

“competitive dynamics” through a commodification of facilities offered to tourists. Most 

CBCs have lodges and camp sites that are nature-based, scenery of wildlife background 

at a considerable fee. The revenues accrued are channelled back to the community for 

development of school, health dispensaries and water tanks provision. Laikipia County 

has a total of 24 conservancies both privately and communally owned in one region. Other 

counties can replicate this conservancy model to create economic development in their 

areas as well as providing a commodification of facilities to meet the needs of various 

tourists. 
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Human Centred design is an approach that if well implemented explores routes that the 

community can use for sustainability. The community interacts with the environment on 

daily basis and have good traditional practices to environmental sustainability. They 

possess skills and manpower to implement projects from inception to execution. Training 

might be a gap that needs to be filled in management and networking for communication 

with other stakeholders. Sustainable development is achievable as stipulated by SDGs and 

Vision 2030. The communities have abandoned traditional practices that were detrimental 

to environmental health and adopted alternative practices that conserve the environment. 

A healthy environment fosters a health people and a healthy nation. 
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Abstract 

Purpose: Capital structure is among the most significant financial decisions in business 

financing strategy. It encompasses the choice of equity and debt level in financing 

business operations. This study aimed to observe the effect of capital structure 

determinants in the hotel industry and how this can influence their financial performance. 

The study scrutinized the capital structure determinants of hotel industry on financial 

performance in Nairobi, Kenya in light of the Modigliani and Miller (M-M) theory. The 

study examined the mediating effect of capital structure on financial performance of star 

rated hotels in Nairobi. Specifically, the study sought to determine the effect of tangibility, 

firm size, earnings volatility and liquidity on financial performance of hotels. 

Methodology:  A census of the registered, licensed and classified hotels in Nairobi, Kenya 

retrieved from the Tourism Regulatory Authority for the period January 2011 to December 

2019. This study used explanatory research design and utilized secondary panel data 

extracted from the financial statements of the target population, which is 40 hotels. Data 

was analysed quantitatively using descriptive statistics and panel regression analysis 

techniques with the aid of STATA 16.  

Findings: Results of the study indicated positive and significant effect of firm size, asset 

tangibility, liquidity and earnings volatility on financial performance. Further, these 

drivers had significant effect on capital structure that had significant mediating effect on 

financial performance. Thus, it was concluded that hotels in Nairobi County ought to 

examine their capital structure so as to optimize their financial performance.  

Research Limitations/Implications: Although, the findings moderating effect of 

ownership structure the results should be limited to star rated hotels in Nairobi County.  

Practical Implications: Results provides finance managers, hotel investors and 

academicians with insights on ownership structure moderating effect.  

Originality/Value: The article has focused on a less famous aspect of capital structure in 

the hospitality industry unlike past empirical examination that is dominant in listed firms.  
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Introduction  

Capital structure plays a role in determining the risk level of the company. Fixed cost is 

the key factor irrespective of whether it is used during production process or fixed 

financial charges. Fixed cost should be kept low if the management is likely to confront 

an uncertain environment, but how low or how high, is the basic question. The 

organizations assets can be financed either by the owner or the loaner. The owners claim 

increase when the firm raises funds by issuing ordinary shares or by retaining the earnings 

which belong to the shareholders. The loaners claim increase when the company borrows 

money from the market using some instrument other than shares. The various means of 

financing symbolizes the financial structure of the enterprises (Nirajini & Priya, 2013). 

There are diverse determinants that affect a firm’s capital structure, and an organisation 

should attempt to define outstanding or optimal mix of funding that will make the utmost 

of its financial performance. The best mix of financing is that which minimizes the cost 

of capital and maximizes the value of the firm. Capital structure is the debt equity mix of 

business finance used to represent the proportional effect of equity and debt in corporate 

organizations' finances, embracing any of the following three alternatives; 100% 

equity:0% debt or 100% debt:0% equity or X% equity: Y% debt, taking into account the 

determinants of each option holistically for different industries (Dare & Sola, 2010). 

According to Anwar (2011), several researches have shed light on the explicit 

characteristics of industries and firms that guide their capital structure decisions. Such 

studies generally agree that effect increases with growth and opportunities, non-debt tax 

shields, firm size, fixed assets, and decreases with uniqueness of the product, advertising 

expenditures, profitability, research and development expenditures, volatility and 

bankruptcy probability. However, results of both empirical and theoretical studies are not 

always definite. Emanating from above, this study focused on the following capital 

structure determinants; firm size, tangibility of assets, liquidity and earnings volatility. 

The cited indicators were chosen amongst others because of the capital-intensive nature 

(size and tangibility) and the volatility nature (liquidity and earnings volatility) of the 

hospitality business, since the hotel sector is service-based that has a number of unique 

characteristics including low barriers to entry and operators who pursue a family or life 

style business model. 
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In a study by Esch (2011) on the differences between the capital structure and its 

determinants amongst the G-7 countries (France, the United States, Germany, Canada, the 

United Kingdom, Italy and Japan) and the E-7 countries (China, India, Brazil, Mexico, 

Russia, Indonesia and Turkey), the findings were as follows. From the data overview, the 

study concluded that the differences between the G-7 countries and the E-7 countries were 

very minor with respect to the total leverage proportion, with the impression that the G-7 

countries are marginally higher levered. For long-term leverage ratio, it could also be 

stated that the differences between the G-7 countries and the E-7 countries were fairly 

small. The E-7 countries had a slightly higher long-term leverage ratio compared to the 

G-7 countries.  

The researchers who have explored on the capital structure determinants have identified 

growth opportunities, profitability, tangibility of assets and firm size to be the ultimate 

important organization specific determinants of organization’s capital structure (Deressa, 

2016). Consequently, even if country specific factors and organization level have 

significant impact on organizations’ capital structure, this has not been that much 

scrutinized, mostly in the context of companies in the developing stock markets of Africa. 

According to Deressa (2016), previous scholars ignored this area principally due to the 

ensuing reasons; the emerging stock markets of Sub-Saharan Africa were perceived as 

inappropriate relative to other more developed African stock markets such as the Kenyan, 

Nigerian, Egyptian and South African stock exchanges (Deressa, 2016). Previous 

empirical studies on capital structure in Africa has inclined to emphasis on more 

developed stock markets of Africa (Gwatidzo & Ojah, 2009; Auret, Chipeta & Krishna, 

2013; Chipeta & Mbululu, 2013; Jooma & Gwatidzo, 2013). Secondly, lack of availability 

of data for organizations listed on to these stock markets posed challenges to scholars to 

conduct research on the area.  

In Kenyan context, several studies on capital structure have been done and most of them 

focused on Small and Medium Enterprises (SMEs) and organizations listed in Nairobi 

Securities Exchange. Determinants of company’s capital structure among private 

manufacturing firms in Kenya, a case study of survey of food and beverage manufacturing 

organizations was carried out by Kariuki and Kamau (2014). Based on their findings, it 

was concluded that growth opportunities positively affect capital composition and 

consequently the financial performance. Firm size negatively influences the capital 

structure, there was an insignificant negative relationship between organizations’ 

profitability and the capital structure as well as inconsequential positive relationship 

between capital structure and asset tangibility of private firms in Kenya. A study on the 

determinants of capital structure in the Kenyan mobile telecommunication companies was 
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carried out by Ihiga (2016). His study revealed that changes in firm growth, firm size and 

asset tangibility positively impact the capital structure, whereas earning volatility and 

profitability were found to negatively influence the capital structure of telecommunication 

organizations in Kenya.  

Tourism is an important sector for the economy and its sustainability is important for the 

Kenyan economy. For decades, tourism alongside agriculture have the industries that 

bring in most revenue to Kenya in terms of income to the firms as well as revenue for the 

government, but the enormous capital-intensive nature and volatility environment for 

hotel industry has become a threat to this lucrative business for investors and that is why 

the researcher is fascinated in carrying out this study to ascertain the effect of capital 

structure determinants on financial performance of hotels. Oketch et al., (2010) observed 

that the decline in world tourism grossly affected hotel sales and posed a challenge to hotel 

operators since Kenyan hotels largely depend on the international tourism market. As 

such, many hotels had been closed and this led to staff being laid off. There has also been 

a low bed occupancy capacity of 10% - 20% and the situation was headed for worse if 

something was not done (Nzuve & Nyaga, 2011).  Fundamentally, the mixture of capital 

structure is amongst the core challenge facing hotel industry in Kenya. An applicable 

capital structure is a critical decision for hotel industry not only because of the need to 

maximize returns to the shareholders, but it is also important because of the organization 

going concern (Abor, 2005). 

General objective 

The main objective of this study was to establish the effect of capital structure 

determinants on financial performance of star rated hotels in Nairobi, Kenya. 

Specific objectives 

The study pursued the following specific objectives: 

i. To determine the effect of firm size on financial performance of star rated 

hotels in Nairobi, Kenya. 

ii. To determine the effect of tangibility on financial performance of star rated 

hotels in Nairobi, Kenya. 

iii. To establish the effect of liquidity on financial performance of star rated hotels 

in Nairobi, Kenya. 

iv. To examine the effect of earnings volatility on financial performance of star 

rated hotels in Nairobi, Kenya. 
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v. To establish the moderating effect of hotel ownership on the relationship 

between capital structure determinants and financial performance of star rated 

hotels in Nairobi, Kenya. 

Research Hypotheses 

The study was guided by the following hypotheses derived from the specific objectives. 

i. H01: Firm size has no significant effect on financial performance of star rated 

hotels in Nairobi, Kenya. 

ii. H02: Tangibility has no significant effect on financial performance of star rated 

hotels in Nairobi, Kenya. 

iii. H03: Liquidity has no significant effect on financial performance of star rated 

hotels in Nairobi, Kenya. 

iv. H04: Earnings volatility has no significant effect on financial performance of star 

rated hotels in Nairobi, Kenya. 

v. H05: Hotel ownership has no significant moderating effect on the relationship 

between capital structure determinants and financial performance of star rated 

hotels in Nairobi, Kenya. 

 

Literature Review  

The Modigliani and Miller Irrelevance Theory 

Modigliani and Miller pointed out the course that capital structure theories should take by 

showing under which conditions capital structure is irrelevant (Harris & Raviv, 1991).  

Indeed, M-M theory is considered as the pace setter in explaining the capital structure. It 

was later proved that the M-M 1958 proposition was theoretical model without a solid 

experimental foundation (Ross, Westerfield & Jaffe, 1993). Nevertheless, the M-M 

propositions are a foundation of finance for two reasons. The first is fundamental and 

stems from the nature of insignificance propositions (Ross et al., 1993). These 

propositions help in understanding when these decisions are likely to affect the value of 

organizations and why. Definitely, the entire subsequent development of corporate finance 

may be described fundamentally as exploring the significances of relaxing the M-M 

assumptions. The second reason is operational, which means relying on an arbitrage 

argument, they set a precedent not only within the realm of corporate finance but also 

within that of asset pricing. 

According to the Modigliani and Miller (1958), in effective markets where there are no 

asymmetric information, taxes, agency costs, transaction costs and bankruptcy costs, the 
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value of a company is unaffected by the way the company is financed. However, in reality, 

the assumptions are irrelevant. Therefore in 1963, Modigliani and Miller considered the 

implication of taxes on debt versus equity in the companies’ capital structure and 

acknowledged that their previous model was based on a set of unrealistic assumptions, 

considering now the effect of taxes and the risk of debt on capital structure. Miller (1977) 

addressed the issue more specifically, showing that under some conditions, the optimum 

capital structure can be complete debt finance due to the preferential tax treatment of debt 

relative to equity. The M-M irrelevance theory has been generally criticized due to the 

expectations held which are unlikely to hold in practice, at least in the long run. 

Accordingly, this influenced the early development of both the trade-off theory and 

pecking order theory. 

Capital structure irrelevance can be proved under a range of circumstances. There are two 

fundamentally different types of capital structure in irrelevance propositions. The classic 

arbitrage-based insignificance propositions provide settings in which arbitrage by 

investors keep the value of the organization independent of its leverage (Modigliani & 

Miller, 1963). The second irrelevance proposition does not conclude that given an 

organization’s investment policy, the dividend pay-out chosen to follow will affect neither 

the current price of its shares nor will the total return to its shareholders (Miller & 

Modigliani, 1961). In conclusion and in perfect markets, neither capital structure choices 

nor dividend policy decisions matter. 

Titman and Wessels (1988) lists some fundamental conditions that make the M-M 

proposition hold as follows; no transaction costs, no taxes, perfect contracting 

assumptions, no bankruptcy costs and complete and perfect market assumption. Since the 

publication of M-M’s irrelevance proposition, and in order to find out under what 

conditions capital structure does matter, hundreds of articles on capital structure theories 

have been carried out. In other words, it is of great interest to investigate if capital structure 

choices become relevant once one or more of the key conditions (determinants) are 

relaxed. 

This theory was relevant to the study because it provided for a non-biased perception on 

the relationship among capital structure determinants and financial performance variables 

employed by the study. By providing that financing decisions are irrelevant to the firm, 

the theory offered a neutral platform to undertake an insightful empirical analysis of this 

relationship within the targeted population. 
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Empirical Literature Review  

Size is an explanatory predictor for variations in organization financial performance. 

Larger organizations are likely to take on more debt than smaller organizations for both 

their operations and capital at different growth phases that improve their financial 

performance.  Eriotis, Vasiliou & Ventoura-Neokosmidi (2007) argue, firstly, that larger 

firms can negotiate for loans on more favourable terms. This enables them to take on more 

debt at lower interest rates. Secondly, because larger firms are less risky than smaller 

firms, banks are willing to loan them more funds. This lowers their probability of default. 

Hence, a positive association is likely to be observed between size and leverage. On the 

contrary, Frank & Goyal, (2009) argue that large firms have sufficient analyst coverage 

and are subject to lower costs of information asymmetries. Hence, they should access 

equity markets with relative ease. Moreover, the fixed costs associated with equity issues 

should be smaller for large firms. On that account, size should be inversely correlated to 

leverage.  

Tangibility denotes the ratio of fixed assets to total assets. Fixed assets play significant 

role in financial performance of organizations, as firms with substantial fixed assets can 

borrow at relatively low rates of interest by giving the collateral of these assets to creditors. 

Having the incentive of borrowing debt at lower interest rate, a firm with higher proportion 

of fixed asset is anticipated to borrow more as compared to an organization whose cost of 

borrowing is higher due to having fewer fixed assets (Cuong, 2014). Fixed assets are less 

subjected to asymmetries of information and mostly have a greater value than intangible 

assets in the occurrence of bankruptcy. The trade-off theory forecasts a positive 

association between measures of leverage and the proportion of tangible assets. 

Comparative to this theory, Nirajini and Priya (2013) find leverage to be positively related 

to the level of tangibility. 

Liquidity is an aptitude to transform assets into cash swiftly without affecting the assets 

price. Holding liquid assets permits managers to pursue attractive upcoming investment 

opportunities with internal funding without adjusting their basic capital structure. 

Hypothetically, the trade-off theory recommends that businesses with higher liquidity 

proportions are able to borrow more due to their capacity to meet their commitments on 

time. This theory therefore predicts a positive relationship amongst liquidity and debt 

level. The pecking order theory foresees a negative association between liquidity and 

leverage since an organization with higher liquidity value prefers to use internal funds in 

financing new investments. Few research studies have revealed reliable results with the 

pecking order hypothesis such as (Viviani, 2008).  
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Earnings volatility is a measure of business risk. Since higher variability in earnings 

indicates that the probability of bankruptcy increases, the researcher expect that firms with 

higher earnings variability like hotel industry have lower leverage hence low financial 

performance. Firm risk level is exhibited through earnings volatility. High chance of 

default results from the company high financial distress cost which is an indication of 

riskier company. High bankruptcy cost in high risker company results into them being 

under levered as trade-off theory advocates. Debt tax advantage is a benefit that is not 

fully exploited by firms with high volatile earnings. On the same note Titman and Wessels 

(1988) argues that there is a negative association between earnings volatility and state of 

ideal debt level.  

 

Research methodology 

Explanatory research design is ideal in circumstances where some crucial information is 

available about the sensation of the study (Cooper & Schindler, 2011). The design uses 

quantitative data as is the case is in this study. This research design has been used by 

Mwangi et al., (2014) in examining the influence of capital structure and performance of 

non-financial companies listed at the NSE. Molavi and Jamalzade (2015) also used the 

aforesaid design in investigating the relationship between financial ratios and capital 

capability across banking network in Iran. Since appropriate data and which cannot be 

manipulated for ease of validity check was utilized, the use of the design is vindicated. 

Data processing involves editing, coding, classification, tabulation and graphical 

presentation (Hall, 2008). The study collected secondary data from all the 40 classified 

hotels in Nairobi, Kenya as obtained from the TRA listing during the period 2011 – 2019. 

This approach is directed by econometric theory that advocated for panel data analysis to 

achieve better regression results (Baltagi, Bratberg, & Holmås, 2005). The multiple linear 

regression model utilized in order to establish the effect of independent variables on the 

dependent variable while analyzing objective 1 – 4 was as follows: 

Yit= β0+ β1X1it+ β2X2it+ β3X3it+ β4X4it+εi 

Where; 

β0, β1, β2, β3 and β4 are regression co-efficient  

Yit is Profitability, ROE for each firm i and year t 

Y-Financial performance, β0- Intercepts of equation, β1-Coefficients of variables, X1- 

Firm size, X2-Tangibility, X3-Liquidity, X4-Volatility, β0- Constant, ε- Error term. 
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Statistical model to determine the effect of moderator on the relationship between capital 

structure determinants and financial performance was as below: 

Yit = β0 + β1X1it+ β2X2it+ β3X3it + β4X4it + β5Z5it + Z(β6X1it+ β7X2it + β8X3it+ β9X4it)  

Where;  

z = hotel ownership is; 1 if locally owned and 0 if otherwise. 

Moderating effect of firm size will be examined through partial differentiation as shown 

in the equation below. Similar approach was adopted by (Muchiri, Muturi & Ngumi, 2016; 

Wairimu, Muturi & Oluoch, 2019). After partial differentiation the estimated coefficients 

are compared with non-moderated coefficient to examine the moderating effect of hotel 

ownership.  

𝛿 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑖,𝑡

𝛿 𝐹𝑖𝑟𝑚 𝑠𝑖𝑧𝑒 𝑖,𝑡
 = β1+ β6Ownership  

𝛿𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑖,𝑡

𝛿 𝑇𝑎𝑛𝑔𝑖𝑏𝑖𝑙𝑖𝑡𝑦 𝑖,𝑡
 = β2+ β7Ownership  

𝛿 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑖,𝑡

𝛿 𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 𝑖,𝑡
 = β3+ β8Ownership  

𝛿 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑖,𝑡

𝛿 𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦  𝑖,𝑡
 = β4+ β9Ownership  

Findings and Discussions  

Descriptive Statistics  

Descriptive measures of dispersion and central tendencies are tabulated in Table 1. The 

mean return on equity of hotels was 3.3% with a maximum of 72.4% and a loss of 17.4%. 

Hotel performance varied widely since the standard deviation was 38.2%. Financial 

performance was not normally distributed since the Jarque Berra coefficient had p value 

greater than 0.05. Non-normality of financial performance was in agreement with 

Wairimu, Muturi and Oluoch (2019) who documented non-normality of profitability of 

listed non-financial companies in Nairobi Securities exchanges. Similar results were 

reported by Ngware, Muturi and Olweny (2020) who found that commercial banks in 

Kenya have non-normally distributed data.  

 

The mean firm size was 4.826 with a standard deviation of 0.542. Since the minimum was 

3.738 and maximum of 5.875. This indicates that most of the hotels in Kenya are medium 

sized since World Bank (2017) alludes those small sized enterprises have at most 99 
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employees, medium sized have 99 to 250 and large firms has more than 250 employees.  

On asset tangibility, the study reveals that during the period under examination the mean 

was 0.814, with a standard deviation of 0.339. The tangibility ranged between 0.273 to 

6.834. This indicates that there were some hotels whose fixed assets was 683 times of their 

total assets. This may pose a challenge to their operating cashflows since huge number of 

resources might be held in non-tangible assets that may not be easily disposed. 

Concerning, liquidity the hotels in Nairobi has an average of 14.243 current assets to 

current liabilities. Owing to the wide variations of the liquidity it clearly indicates that 

some hotels may have been exposed to challenges due to excessive holding of current 

assets. Negative liquidity ratio indicates that there were some hotels whose current 

liabilities exceeded current assets. Regarding earnings volatility, the mean was 6034.482, 

with a minimum of 4.558 and maximum of 17117.050.  

 

The results of the study were in support of Nasir et al., (2011) who argues that 

organizations experiencing liquidity challenges are associated with poor management of 

working capital that would minimize likelihood of achieving desired objectives. Hossain 

and Hossain (2015) call for prudent working capital management so as to optimize value 

maximization of shareholders wealth and minimization of conflicts linked to heterogenous 

organization stakeholders. Regarding earnings volatility, the results are in support of 

Schoubben and Hulle (2004) who alludes that adoption of alternative sources of financing 

may expose a firm to higher risks thus there is need for adoption of the most optimal 

combination of debt and equity. Since hotels aims at providing services to their customers 

there is need for consideration of sales growth strategies that would not be capital intensive 

and would guarantee steady flow of income.   

 

Table 1: Descriptive Statistics  

  

Financial 

performance 

Firm 

size Tangibility Liquidity 

Earnings 

volatility 

 Mean 0.033 4.826 0.814 14.243 6034.482 

 Maximum 7.240 5.875 6.834 177.937 17117.050 

 Minimum -0.174 3.738 0.273 -0.672 4.558 

 Std. Dev. 0.382 0.542 0.339 42.943 4099.154 

 Skewness 18.707 0.138 15.518 3.106 0.495 

 Kurtosis 353.322 1.972 277.014 11.000 2.724 
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 Jarque-Bera 1861882 17 1140700 1539 15.834 

 Probability 0.000 0.000 0.000 0.000 0.000 

 Observations 360 360 360 360 360 

Karl Pearson Correlation Analysis for Hotels in Nairobi County  

Results in Table 2 indicates firm size have positive and significant effect on financial 

performance (rho = 0.651, p value< 0.05). Secondly, tangibility has positive and 

significant effect of financial performance (rho = 0.825, p value < 0.05). Thirdly, liquidity 

has positive and significant effect on financial performance (rho = 0.725, p value < 0.05). 

Earnings volatility has positive and significant effect on financial performance (rho = 

0.628, p value < 0.05). Hotel ownership has positive and not significant effect on financial 

performance (rho = 0.028, p value > 0.593).  

 

Table 2: Karl Pearson Correlation Analysis  
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Financial 

performance  1      
Firm size  0.651 1     
  0.000      
Tangibility  0.825 0.018 1    
  0.000 0.729     
Liquidity  0.725 0.361 -0.017 1   
  0.000 0.000 0.744    
Earnings 

volatility  0.605 0.404 0.070 0.428 1  
  0.004 0.000 0.188 0.000   
Ownership  0.028 -0.230 -0.037 0.057 0.021 1 

  0.593 0.000 0.481 0.282 0.697  
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Drivers of Financial Performance  

Examination on the drivers of financial performance of hotels in Nairobi has an R squared 

of 78.8% that indicates that firm size, tangibility, liquidity and earnings volatility accounts 

for 78.8% of changes in financial performance while the remaining portion is attributed 

to other factors excluded in the model. F statistics of 591.218 and p value of 0.000 

indicates that regression model would have been adopted to examine the effect of firm 

size, tangibility, liquidity and earnings volatility on financial performance.  

The first hypothesis of the study stated that there was no significant effect of firm size on 

financial performance of hotels in Nairobi County. Results of the study indicate that there 

was a positive and significant effect of firm size on financial performance of hotels in 

Nairobi County (β = 0.019, p value < 0.05). This indicates that unit increase in firm size 

while holding constant tangibility, liquidity and earnings volatility increases financial 

performance by 0.019 units.  

The second hypothesis stated that tangibility has no significant effect on financial 

performance of hotels in Nairobi County. It was found that tangibility has positive and 

significant effect on financial performance of hotels in Nairobi County (β = 1.072, p value 

< 0.05). This indicates that unit increase in tangibility increases financial performance by 

1.072 units while holding constant firm size, liquidity and earning volatility.  

The third hypothesis of the study stated that liquidity has no significant effect on financial 

performance of hotels in Nairobi County. It was documented that liquidity has positive 

and significant effect on financial performance of hotels in Nairobi County (β = 0.02, p 

value < 0.05). This indicates that a unit increase in liquidity increases financial 

performance by 0.02 units while holding constant firm size, tangibility and earnings 

volatility.  

The fourth hypothesis stated that earnings volatility has no significant effect on financial 

performance of hotels in Nairobi County. It was documented that earnings volatility has 

positive and significant effect on financial performance of hotels in Nairobi County (β = 

0.933, p value < 0.05). This indicates that unit increase in earnings volatility increases 

financial performance by 0.933 units while holding firm size, tangibility and liquidity 

constant.  

The resultant equation is of the form:  
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Financial performance = 0.862 + 0.019*Firm size + 1.072*Tangibility + 0.02*Liquidity 

+ 0.933*Earnings volatility.  

Table 3: Drivers of Financial Performance  

Variable Coefficient Std. Error t-Statistic Prob. 

C 0.862 0.224 3.848 0.0003 

Firm size 0.019 0.008 2.375 0.000 

Tangibility 1.072 0.362 2.964 0.000 

Liquidity 0.02 0.0083 2.410 0.000 

Earnings volatility 0.933 0.257 3.621 0.000 

R-squared 0.788     Mean dependent var  0.033 

Adjusted R-squared 0.762     S.D. dependent var  0.382 

S.E. of regression 0.045     Akaike info criterion  -3.244 

Sum squared residuals  0.644     Schwarz criterion  -2.769 

Log likelihood 627.952     Hannan-Quinn criterion  -3.055 

F-statistic 591.218     Durbin-Watson stat  1.878 

Prob(F-statistic) 0.000     
 

Ownership Moderating Effect on the Drivers of Financial Performance  

The fifth hypothesis stated that ownership has no significant moderating effect on the 

drivers of financial performance of hotels in Nairobi County. Regression results in Table 

4 indicates that 88.6% of the changes in financial performance of hotels in Nairobi County 

can be explained by firm size, tangibility, liquidity, earnings volatility, ownership and 

moderated drivers while the remaining portion is attributed to others aspects excluded in 

the model. R squared increased by 9.8% after moderation with ownership. An F statistic 

of 303.625 with p value < 0.05, indicates that drivers and ownership have effect on 

financial performance. Further, there was an inverse effect of ownership on financial 

performance of hotels in Nairobi County. Hence it can be deduced that local ownership of 

hotels in Nairobi County positively and significantly affected their financial performance 

by 0.642 as compared to other hotels.  

Upon moderation of firm size, tangibility, liquidity and earnings volatility by ownership 

there was a positive and significant effect of firm size* ownership (β= 0.049, p value < 

0.05). Secondly, there was a positive and significant effect of tangibility* ownership (β= 

1.103, p value < 0.05). Further, there was a positive and significant effect of 

liquidity*ownership (β = 0.213, p value < 0.05) and earnings volatility * ownership (β= 

0.325, p value < 0.05). The resultant equation is of the form:  
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Financial performance = -0.003 + 0.009*Firm size + 0.035* Tangibility + 0.024*Liquidity 

+ 0.321*Earnings volatility + 0.645*Ownership + 0.049* Firm size*Ownership + 1.103* 

Tangibility*Ownership + 0.213* Liquidity* Ownership + 0.325*Earnings 

volatility*Ownership  

Ownership moderating effect was confirmed through comparison of moderated and non-

moderated coefficients with marginal change of the drivers of financial performance of 

hotels in Nairobi County.  Ownership moderating effect will be present if marginalized 

coefficients differ from non-moderated regression coefficients. The following equations 

were adopted:  

𝛿 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑖,𝑡

𝛿 𝐹𝑖𝑟𝑚 𝑠𝑖𝑧𝑒 𝑖,𝑡
 = β1+ β6Ownership = 0.009 + 0.049*1 = 0.058 

𝛿𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑖,𝑡

𝛿 𝑇𝑎𝑛𝑔𝑖𝑏𝑖𝑙𝑖𝑡𝑦 𝑖,𝑡
 = β2+ β7Ownership = 0.035 + 1.103*1 = 1.138. 

𝛿 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑖,𝑡

𝛿 𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 𝑖,𝑡
 = β3+ β8Ownership = 0.024 + 0.213*1= 0.237. 

𝛿 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑖,𝑡

𝛿 𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦  𝑖,𝑡
 = β4+ β9Ownership = 0.321 + 0.325*1 = 0.646 

Comparison between marginalized coefficients and those in equation without moderation 

(Financial performance = 0.862 + 0.019*Firm size + 1.072*Tangibility + 0.02*Liquidity 

+ 0.933*Earnings volatility), these coefficients differed. Hence, it can be concluded that 

ownership has moderating effect on the drivers of financial performance of hotels in 

Nairobi County.  

Table 4: Hotel Ownership Moderating Effect on the Drivers of Financial 

Performance 

Variable Coefficient Std. Error t-Statistic Prob 

Firm size 0.009 0.004 2.216 0.000 

Tangibility 0.035 0.016 2.143 0.000 

Liquidity 0.024 0.011 2.257 0.000 

Earnings volatility 0.321 0.153 2.101 0.000 

Ownership 0.645 0.199 3.243 0.000 

Firm size*Ownership 0.049 0.023 2.125 0.000 

Tangibility*Ownership 1.103 0.244 4.525 0.000 

Liquidity* Ownership 0.213 0.079 2.704 0.000 
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Earnings volatility*Ownership  0.325 0.121 2.688 0.000 

C -0.003 0.182 -0.014 0.989 

R-squared 0.886     Mean dependent var  0.033 

Adjusted R-squared 0.884     S.D. dependent var  0.382 

S.E. of regression 0.13     Akaike info criterion  -1.21 

Sum squared residuals  5.954     Schwarz criterion  -1.10 

Log likelihood 227.56     Hannan-Quinn criterion  -1.16 

F-statistic 303.63     Durbin-Watson stat  0.235 

Prob(F-statistic) 0.000     
Conclusion and Recommendations  

The study examined the effect of firm size, liquidity, tangibility of assets and earnings 

volatility on financial performance. Since there was a positive and significant effect of 

firm size on financial performance. It can be concluded that there was a positive co-

movement between firm size and financial performance of hotels in Nairobi. Hence, it can 

be implied that hotels in Nairobi County were deriving value from increased number of 

employees whom they had engaged. Liquidity of hotels in Nairobi County positively 

contributed towards financial performance. This indicates that the proportion of current 

assets did not constrain the operational capacity of respective hotels. Further, it can be 

concluded that working capital strategies deployed by respective hotels enhanced their 

operational capacity and maximized shareholders wealth.  

Regarding the effect of earnings volatility on financial performance. Since positive and 

significant effect of earnings volatility and financial performance was documented. Then, 

it can be concluded that the wider the variations in earnings volatility, the higher the 

financial performance of hotels in Nairobi County. Since sales may be contingent to 

prevailing conditions, there is need for adoption of contingent business models that would 

optimize maximization of shareholders wealth.  Concerning moderating effect of 

ownership on financial performance of hotels in Nairobi County. Results documented 

positive effect of ownership and financial performance. Since, locally owned hotels had 

positive performance in comparison with foreign owned. There is need for development 

of corporate governance principles that would maximize shareholders wealth and 

eradicate agency conflicts.  

Kenya being is a tourist destination globally, there is need for policy makers to develop 

standard operating procedures that may guide in development of employee’s management. 

This would enable hotels in Nairobi County to determine the optimal number of 

employees that improve the quality-of-service delivery, customer satisfaction, customer 
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loyalty and market share. Through, these procedures hotels will be better informed on the 

appropriate process to determine the size of work force required and how to respond to 

seasonal and sporadic business needs. Since, hotels operate in different stars their liquidity 

needs should be managed through application of conservative or aggressive liquidity 

management strategies. Contingent to the working capital needs and operating cycle of 

different products that hotels rely on. There is need for hotel management to apply prudent 

management guidelines that would ensure there are no constraints in the mix of current 

assets and current liabilities. Furthermore, there is need for avoidance of a situation in 

which hotels may have to seek for expensive sources of current assets. This may contract 

its financial performance.  

The management of respective hotels ought to develop aggressive marketing strategies 

that would ensure that they increase their market share and minimize likelihood of its 

cannibalization. Measure to enhance customer loyalty and satisfaction ought to be 

developed and customized in respective to heterogenous customer’s niche. This would 

enhance achievement of organization financial performance targets. Since, hotels offer 

homogeneous services there is need for hotels in Nairobi County, to customize their 

respective customer relationship management and service quality approach so as to 

enhance achievement of their core objectives and maximization of shareholders wealth. 

Since ownership moderated positively financial performance of hotels in Nairobi County. 

There is need for hotel management to develop measures aimed at enhancing compliance 

with acceptable standards of corporate governance practices. This would ensure that there 

are lower odds of escalating conflicts among different stakeholders. Further, it will boost 

confidence among providers of finance and mitigate against incurring huge monitoring 

and agency costs.  
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ABSTRACT 

Globalization has facilitated the rapid increase in informal employment and has been associated 

with the “generation of employment that is flexible, precarious and insecure”. Many informal jobs 

are not only “flexible, precarious and insecure but are also hazardous and take place in unhealthy 

and unsafe environments. Informal sector workers operate in inhumane conditions and makeshift 

places without sanitary facilities. Enforcement and compliance with safety and health standards 

are unknown. There are high and tragic incidences of occupational related accidents and injuries 

that go unabated in Kampala. The purpose of the study was to assess compliance levels of 

occupational safety and health (OSH) measures among informal manufacturing sector workers in 

Uganda. A cross sectional survey design was used, both qualitative and quantitative data were 

collected from three hudred and eighty eight (388) firms in the manufacture of metal products, 

furniture, textiles and clothing, concrete and brick, repair of machinery and other manufacturing 

sectors of the informal sectors. Data on hazards and practices were obtained using questionnaires 

and International Labour Organization (ILO) adapted workplace checklist with a response rate of 

92%, OSH Conventions, Acts, textbooks and government reportswere used  for secondary data. 

Various types of hazards were identified; inadequate ventilation (50.4%), optical radiation (44%), 

extreme weather (37.4%), extreme heat (34.3%), extreme noise (27.9%) in manufacture of metal 

products. Noxious gases (26.7%) and (21.3%) were in manufacture of metal products. Ergonomic 

hazards, heavy lifting (19.5%) in metallic products and psychosocial hazards such as stress 

accounted for 30.5% in metal products.  Compliance with OSH control measures was low, 60.8% 

did not comply with safework practices, and 61.8% did  
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not apply hazard controls while 86.4% lacked information no OSH, however Personal Protective 

Equipment (PPE) usage was 65.4%. Creation of awareness through mass media, training, 

provision of OSH regulations and regulation by government were recommended. 

Keywords: Adoption; Compliance, Occupational Safety Health Measures; Informal sector.  

 

1. Introduction 

Globalization has facilitated the rapid increase in informal employment and has been associated 

with the “generation of employment that is flexible, precarious and insecure” (Lund and 

Nicholson, 2003). A large number of workers worldwide work informally, yet the discipline and 

practice of OSH covers largely only formal workers in the formal workplaces (Lund, Alfers and 

Santana, 2016). It has been pointed out that the cost in human terms of the existence of the informal 

sector and ways in which it is sustained is tragic. Workers in the informal sector activities often 

toil for low wages, under poor and inhumane conditions and unhealthy environments. Enforcement 

and compliance with safety and health standards are unknown (Karanja, Muchiri and Muruka, 

2003). 

Many informal jobs are not only “flexible, precarious and insecure but are also hazardous and take 

place in unhealthy and unsafe environments (Burton, 2010). Informal sector workers operate in 

inhumane conditions and makeshift places without sanitary facilities. Examples of such 

environments include road reserves, informal market places, wetlands/ marginal lands and poorly 

serviced homes, all of which can expose workers to environmental hazards, disease, traffic 

accidents, fire hazards, crime, assault as well as weather related discomfort and musculoskeletal 

injuries. Despite the risks involved, due to unconventional nature and location, informal workers 

in most African countries are not protected by institutions mandated to protect them. Conventional 

OSH institutions have been designed to protect formal workers in the formal sector environments 

(Alfers, Draft, Joronen, Oluranti, Surienty, Sains and Tse, 2012). Informal workers operate in 

typically non-standard workplaces excluded by definition from OSH protection measures. The 

study will provide data in Uganda; unregulated informal sector for redress by providing data to 

policy makers  and duty bearers to increase adoption levels within the sector. The purpose of the 

study was to assess the compliance of OSH measures in the informal manufacturing sector and 

identify interventions for mitigation in Kampala City. 

2. Literature review  

Promoting safety begins with having a published company safety policy. The policy should make 

it clear that safe work practices are expected of all employees at all times. It serves as a foundation 

on  



 

 

 

which other promotional efforts are hinged. One of the keys to safety promotion at work is to 

involve the employees. They usually know better than anyone else where the hazards exist. In 

addition, they are the ones who must follow and implement safety rules.  Safety training is one of 

the best ways to promote safety in workplaces. Initial safety training should be part of the 

orientation process for new employees, which should be aimed at developing new, specific in-

depth knowledge and at reviewing or updating existing knowledge. Another way to promote safety 

at workplaces is through the use of safety committees. These provide a formal structure through 

which employees and management can channel concerns and suggestions about safety and health 

issues. Uganda’s Occupational Safety and Health Act (OSH Act, 2006). requires firms with five 

and above  employees in a workplace to set up safety committees and only requires a safety policy 

when the firm or company has a staff of more than 20 workers, yet most of the enterprises in the 

informal sector have less than five at the workplace.  

There are three main approaches that have emerged to manage hazards at workplaces and these 

include; safe person, safe place and safe systems. Safe person strategies involve techniques that 

focus on equipping the person with knowledge and skills to avoid creating dangerous scenarios in 

the first instance or with the ability to deal with unsafe situations should they arise; communicating 

awareness of situations that have the potential to cause harm or with the recovery of the person 

after an illness or injury experience whether it being physical or psychological. Due to the 

complexity of issues associated with the human factor, a wide range of treatment options can be 

listed like; pre-employment screening, training needs analysis for competency, awareness and 

refresher training, continous education, networking, awareness of fatigue, employee assistance 

programs, health promotion and vaccination, use of PPE and application of behavioural based 

safety (Makin and Wnders, 2008).    

Safe place strategies are underpinned by risk assessment process and the application of the 

hierarchy of controls up to the point where alterations are made to the existing physical 

environment. They include arrangements for abnormal emergency situations, monitoring and 

supervision. Safety system strategies refer to situations of leadership and direction in putting up 

safety systems in place that may include setting OSH policy, safe procurement criteria, incident 

investigation as well as having preventive and reactive mechanisms in place (McSween, 1995).  

Safety system strategies may require regular feedback and open communication (Makin and 

Wnders, 2008). Setting work place policies and carrying out incident investigations as well as 

feedbacks and open communication may not be feasible in the informal sector. 

A country needs to develop a national OSH policy. Such a policy should aim at promoting and 

advancing at all levels the rights of workers to a safe and healthy environment; assessing and 

combating occupational risks and hazards at source and developing a national preventative safety 

and health culture. This can be followed by a national OSH system which comprises of all the 



 

 

infrastructure, mechanisms and specialized human resources required to translate the principles 

and  

 

goals defined in the national OSH policy. Lastly, the country should develop and implement a 

national OSH program. The national OSH program is the strategic program with predetermined 

time frame, which focuses on specific national priorities for OSH, identified through the analysis 

of the National OSH System and upto date national profile. The aim of this programme is to 

promote, develop and maintain a preventative OSH culture and bring about continuous 

improvements to the weak or ineffective elements of national OSH system (Makin and Wnders, 

2008). 

Practice of safety and health measures is affected by the barriers to good standards of OSH which 

include complexity- a situation where employees usually become unhappy with the amount of 

information available on safety and health. This may not be tailored to them including the red tape 

procedures to perform simple jobs. Regulation requirements can become overwhelmingly difficult 

to understand when poorly communicated. Competing demands to meet production targets or keep 

within budgets may compromise safety and health of workers while behavioural issues particularly 

changing workers’ attitudes and behaviour to work safely is one of the biggest challenges in safety 

and health at work. Therefore, to achieve high levels of safety and health requires a safety and 

health culture. These can be through proper and competence recruitment, training, supervision, 

monitoring and evaluation of workers supplemented by a system of accountability and 

enforcement where institutional failures at workplaces are addressed (Hughes and Ferrett, 2011).  

3. MATERIALS AND METHODS 

3.1 Study design and setting 

The study employed a cross-sectional survey design in Kampala City. Kampala City lies on 

Latitudes 00º 18' 49" North of the Equator and Longitudes 32º 34' 52" East of Greenwich. It is 

bordered by Wakiso district in the south, west and north, Kira Municipal Council in the east and 

Lake Victoria in the South.  Administratively Kampala is divided into 5 Municipalities which 

include; Kampala Central, Nakawa, Kawempe, Rubaga and Makindye, It covers a total surface 

area of 189 Km2 of which 169 Km2 island and 19 Km2 water (Kampala Capital City Authority, 

2016).  Figure 1) below shows the study area boundaries comprising all the divisions of Kampala 

City. Inset is the map of Uganda 



 

 

 

Figure 1: Adminisrative map of Kampala City showing the study areas 

(Source: KCCA GIS Dept., Uganda) 

3.2 Sampling 

The study population comprised of 8,652 enterprises in the key sectors (clusters) based on the 

Census of Business Establishments (COBE) for Uganda Uganda Bureau of Statistics (UBOS, 

2014). Cluster sampling technique was used to select the enterprises among the clusters on which 

simple random sampling was done to get the study enterprises. These included; the manufacture 

of metal products, textile and clothing, bricks and concrete products, repair of equipment and 

machinery, recycling of paper and paper products and other manufacturing.  The actual enterprises 

were selected proportional to size at the enterprise level.(those which are many gave more 

respondents). 

 



 

 

 

The sample size of the study was determined using the formula that yielded a representative sample 

meant for large populations (Singh, and Masuku, (2014).  

𝑛 =
𝑍2𝑝𝑞

𝑒2
 

Where n is the sample size 

Z2 is the abscissa of the normal curve that cuts off an area α at the tails (1- α equals the desired 

confidence level is 95% (1.96) 

e is the desired level of precision (0.05)  

p is the estimated portion of an attribute that is present in the population equal to 0.5 and q is 

the 1- p 

Therefore the sample size n =
𝑍2𝑝𝑞

𝑒2  =
(1.96)2(0.5)(0.5)

(0.05)2  = 388 enterprises. 

Inclusion criteria consisted of those enterprises with less than 5 employees and willing to 

participate in the survey. The owner of the enterprise was the target for interview. Where both the 

owner and employee was available then one employee was selected using simple random sampling 

and interviewed by the research assistants using the questionnaires The study excluded workplaces 

that were not involved in some sort of manufacturing products from raw materials. People who 

were not employed in the sector like students and apprentices, who had worked for less than one 

month and those who declined to participate in the study.all participants signed a consent form. 

3.3 Data collection 

Relevant information for the study was obtained from primary and secondary sources. Secondary 

data were obtained from relevant literature such as Scholarly articles, OSH Conventions, Annual 

reports, Acts of Parliament and textbooks. The primary data was obtained through the field survey 

using the interviewer-administered piloted questionnaires due to the ability to generate reliable 

and valid data from  a population within a short period at minimum cost.  A walk-through survey 

using the ILO adapted checklist was applied on the sampled firms to identify types of hazards and 

control measures at work places as well as environmental hygiene conditions (Kogi, 2012). 

Checklists are practical instruments for investigating and improving policy for workplace safety 

and health as well as ideal for rapid risk assessemt when inspecting important arears of a workplace 

for purposes of determining planned measures. Compliance of OSH measures was measured on 

Likert scale. 1= Never, 2= Rarely, 3= Sometimes, 4= Often, and 5= Always. Answers 1-3 were 

summed up to indicate no or unsatisfactory compliance while 4-5 indicated yes or satisfactory 

compliance of OSH measures at  



 

 

 

work Obstacles to OSH were assessed using 5 questions. On a scale of 1-5 (1= Not a problem, 2= 

Minor problem, 3= Moderate barrier, 4= Serious barrier and 5= Very serious barrier) for the 

severity of the obstacles.The respondents were asked to suggest the possible solutions to improve 

OSH at work. The variables were; use PPE, always comply with safety practices at work, always 

comply with hazard control measures, ask for OSH information, comply with reporting of 

incidents and unsafe practices, and comply with audit exercises. Additional information was got 

from key informants in the Ministry of Gender, Labour and Social Development, Kampala Capital 

City Authority (KCCA), National Organization Trade Unions (NOTU) and Federation of Uganda 

Employers (FUE). Field checking of questionnaires was done after the field interviews, errors were 

immediately verified and corrected daily. The study duration was 4 months from May to August 

2018 and comprised of a sample size of 388 enterprises. 

3.4 Statistical Analysis 

Descriptive statistics were generated using statistical software for social sciences (SPSS) 

Windows, Version 20.0 (Armonk, NY: IBM Corp) for the demographic variables. Percentages and 

frequencies were reported in tables and graphical forms. Other variables were tabulated and 

presented in percentages. 

Ethical approval of the study protocol was done by the Makerere University School of Social 

Sciences Research Ethics Committee, Ref No. MAKSS REC 11.17.09 and Uganda National 

Council for Science and Technology. Permission was also sought from the Ministry of Gender, 

Labour and Social Development and Kampala Capital City Authority. Participation of the study 

population was voluntary and each research participant signed a written informed consent form.  

4. RESULTS 

4.1 Socio-demographic characteristics of the respondents 

Table 1 below, shows the demographic characteristics of espondents in the study area. It shows 

the, gender, age, marital status, education of respondents, number of eployees, the period of work, 

the working hours per day and working hours per week. A total of 228 businees owners and 160 

employees were interviewed with a response rate of 100%, majority of the respondents were male 

(67.8%) compared to their female counterparts (32.2%). A considerable proportion of the 

respondents (70.9%) were reported married followed by singles (26%).  

Results also showed that 40.7% of the respondents were aged 30 years and below while slightly 

less than a quarter (20.6%) were aged 31-40 years. The average age was 31 years old. In terms of 

education, a half of respondents (50.5%) had attained at least some level of education equivalent 

to secondary level. About 26.5% had acquired primary level whereas those who possessed higher 

education (tertiary/vocational) were 14.2%. The largest segment was youth 30 years and below. 



 

 

Table 1. Socio-demographic characteristics of respondents  

 

Variable 

 

Variable category 

Number of enterprises (n=388) 

Frequency         Percent (%) 

Gender Male 263 67.8% 

 Female 125 32.2% 

Age category  30 Years & Below 158 40.7% 

 31-40 Years 80 20.6% 

 41-50 Years 79 20.4% 

 51 years & Above 71 18.3% 

 Mean age 71 30 ±2.16 

Marital Status Single 101 26.0% 

 Married 275 70.9% 

 Divorced 08  2.1% 

 Widowed 04  1.0% 

Education None  14  3.6% 

 Primary 103 26.5% 

 Secondary 196 50.5% 

 Tertiary/Vocational 55 14.2% 

 Degree level 20    5.2% 

Period working in informal 

sector 

1-5 Years 133  34.3% 

 6-10 Years 123  31.7% 

 10 Years & Above 132  34.0% 

No. of employees of work 0 Self / owner 228 58.8% 

 1-3 Employees 82  21.1% 

 4 or 5 Employees 78  20.1% 

Work hours per day 1-8 Hours 61 15.7% 



 

 

 9 Hours & Above 327 84.3% 

Work days per week 1-5 Days 45 11.6% 

 6 Days & Above 343 88.4% 

More than a quarter of respondents (34.3%) had spent 1-5 and (31.7%) had 5-10 years 

working in the informal sector, while a related proportion of 34.0% had spent above 10 years of 

work in informal sector. Furthermore, most employers engaged themselves in their businesses 

thereby not employing workers (self employed) (58.8%) whereas employers who employed 1-3 

employees were only (21.1%). Most of them (84.3%) worked for 9 hours per day. The average 

number of hours worked being 8±1.86 hours per day averaging 40 hours per week and  6 days 

(88.4%)  per week with a mean working rate of 5±1.88 days per week.  

4.2. Environmental and industrial hygiene in the sampled premises 

About 56.2% of the workplaces were in the open operating in hot sun (no roof, no walls/ no 

structure housing the workers), 33.2% closed (enclosed in a structure with both roof and walls), 

9.8% partially enclosed (only roof but no walls).   About 77.8% operational / working space 

(floors) surrounding the work stations were littered with rubbish and full of waste materials, 87.1% 

did not regularly empty their waste containers while 83.5% of the working environment around 

the workplace was not swept.  A situation that exposes workers to physical and biological hazards. 

Only 24.7% had appropriate roofs, 23.2% had appropriate walls and 6.8% had emergency exits 

free from obstruction. 

In terms of welfare, only 4.9% had sanitary facilities, 3.6% had resting facilities and 2.1% 

running water. Fire precautions were almost non-existent with only 6.4% having fire provisions.  

 

4.3. Occupational safety and health hazards identified in the study area 

Table 2, below analyses the with types of the premises agnaist physcical hazards. The specific 

physical hazards include the extreme heat, extreme weather, extreme noise, excessive optical 

radiation, unsuitable lighting, inadequate ventilation body vibration and slippery floors in the 

informal manufacturing sector in Kampala City 

 



 

 

Table 2: Physical hazards in the sampled premises in the informal sector n=388 

 

 

Type of premises  

Physical hazards 

Extreme 

heat  

% (n) 

Extreme 

weather 

% (n) 

Extreme 

noise  

% (n) 

Excessive 

optical 

radiation  

Unsuitable 

lighting  

% (n) 

Inadequate 

ventilation 

% (n) 

Body 

vibration 

% (n) 

Slippery 

floors 

% (n) 

Metal  fabrication 

and welding  

34.3% (71) 

 

37.4% (88) 

 

27.9% (79) 

 

44% (55) 

 

39.3% (48) 

 

50.4% (66) 

 

5.5% (15) 

 

12.6% (36) 

Manufacture of 

Furniture  

27.1% (56) 

 

18.7% (44) 

 

21.6% (61) 

 

32.8% (41) 

 

15.6% (19) 

 

39.7% (52) 

 

9.1% (25) 

 

4.9% (14) 

Textiles and 

clothing   

15% (31) 

 

11.5% (27) 

 

14.1% (40) 

 

18.4% (23) 

 

18% (22) 

 

7.6%(10) 

 

7.3% (20) 

 

11.9% (34) 

Concrete and brick 

making  

18.4% (38) 

 

8.1% (19) 

 

25.4% (72) 

 

37.6% (47) 

 

0% 0% 6.9% (19) 

 

5.6%  (16) 

Paper making and 

recycling  

5.3% (11) 

 

9.8%(23) 

 

21.6% (61) 

 

24% (30) 

 

33.6% (41) 

 

18.3% (24) 

 

12% (33) 

 

7% (20) 

Repair of 

machinery and 

equipment  

0% 6.9% (19) 0% 0% 0% 0.0% 0% 0% 

Other 

manufacturing   

14% (29) 8.1% (19) 11.7% (33) 8.8% (11) 17.2% (21) 10.7% (14) 2.9% (08) 12.9% (37) 

Source:  Field data    



 

67 

The most hazardous subsector was manufacture of metal products with inadequate ventilation 

and excessive optical radiation (50.4% and 44.0) of the sampled premises. Other rampant 

physical hazards were; extreme weather (37.4%) of the metal production and inadequate 

ventilation (39.7%) in the manufacture of furniture.  

Table 3, below gives an analysis of the major forms of chemical hazards in the types of 

premises. these include the metal fumes, solvents used, chemical paints and gases generated.in 

the sampled premises in the informal manufacturing sector in Kampala City. 

Table 3: Chemical hazards in the sampled premises n=388 

 

 

Types of premises  

Chemical hazards 

Metal 

fumes  

% (n) 

Solvents 

used % (n) 

Chemicals 

/paints used % 

(n) 

Gases generated 

% (n) 

Manufacture of Metal 

products and welding  

13.8% (41) 

 

8.6% (27) 

 

15% (51) 

 

26.7% (91) 

Manufacture of Furniture  16.2% (48) 16.9% (53) 19.5% (66) 21.1% (72) 

Textiles and clothing   4.7% (14) 2.9% (09) 3.8% (13) 11.7% (40) 

Manufacture of Concrete 

and brick Products 

8.8% (26) 

 

4.8% (15) 

 

5% (17) 23.5% (80) 

Paper making and 

recycling  

0% 10.5% (33) 14.5% (49) 7.9% (27) 

Repair of machinery and 

equipment 

5% (17) 0.0% 0.0% 2.6%(10) 

Other manufacturing   13.8% (41) 5.4% (17) 7.7% (26) 6.5% (22) 

Source: Field data 

Chemical hazards included hazards mainly in the furniture industry comprised of chemicals / 

paints (19.5%) in maunufacture of furniture and fumes 23.5% in  brick making. Chemical 

hazards prevalent in the manufacture and fabrication of metal products, gases generated from 

welding were 26.7%, while concrete and brick making was 23.5% of the sampled enterprises. 

Tables 4, below addresses the types of premises agnaist the mechanical hazards prevalent in 

the informal sector. Thse comprised majorly of mechanical sharps or mechinalcal edges and 

high powered force. 
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Table 4: Mechanical hazards in the sampled premises n-388 

 

 

Types of premises 

Mechanical hazards 

Mechanical sharps/ edges  

% (n) 

High powered force 

% (n) 

Metal fabrication and 

welding  

18.5% (67) 25% (86) 

Manufacture of Furniture  21.3% (77) 19.2% (66) 

Textiles and clothing   6.6% (24) 13.1% (45) 

Concrete and brick making  13.8% (50) 4.4% (15) 

Paper making and recycling  5.8% (21) 10.2% (35) 

Repair of machinery and 

equip 

15.0% 0.0 

Other manufacturing   5.2% (17) 5.5% (20) 

 Source: Field data 

Mechanical hazards were prevalent in metal fabrication and welding sector with high powered 

force (25%) and mechanical sharps /edges (18.5%) of the sampled premises. 

4.4. Compliance of occupational safety and health practices in the study area  

Figure 2, below looked at the levels of compliance with occupational safety and health 

measures at work in the sampled premises in the informal manufacturing sector in Kampala 

City. Compliance was assessed on the use of PP, application of safety measures, asking for 

OSH information and carrying out of audit exercises in the informal manufacturing sector in 

Kampala City. 
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Figure 2: Respondents’ compliance with OSH measures 

Compliance of occupational safety and health measures was generally poor with below 50%. 

A high proportion of respondents (60.8 %) did not comply with safe work practices, 61.8% did 

not have hazard control measures, 85.6% did not comply with reporting of incidents and unsafe 

acts, and 86.4% lacked information on occupational health and safety hazards at work.   

4.5 Suggestions on possible solutions to improve occupational safety and health at 

workplaces in the study area 

Figure 3, below summarises the possible solutions to improve occupational safety and health 

in the sampled premises in the informal manufacturing secotor in Kampala City. Using a scale 

of 1-5, (1= Not a priority, 2= Low priority, 3 = Medium priority, 4= High priority and 5= 

Essential), employers listed the possible solutions to improve the glaring occupational safety 

and health situation being marred by the obstacles aforementioned. The response on solutions 

to occupational safety and health included; training, provision of PPE, collaboration with 

government, upgrading of equipment and technology and vocation training  
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Figure 3. Possible solutions for improvement of occupational safety and health at 

workplaces in the study area  

Respondents revealed that provision and use of more PPE (52.1%) was essential in the control 

of hazards of occupational safety and health at workplaces in the informal manufacturing sector 

in Kampala City. They also agreed that upgrading equipment/technology (49.2%) and 

vocational training (49.2%) and government collaraboration (40.2%) wwere key in improving 

OSH in the informal sector. 

 

5. DISCUSSION 

The socio demographic results compare with similar study where a number of males being 

higher than females is consistent with a Lagos study in Nigeria where the majority of 

respondents (90%) were male and 10% were females (Adebola, 2014).  a disparity that could 

primarily be a reflection of the economic gender disparity in the developing countries with the 

fact that informal sector manufacturing is risk averse and male dominated. Women are more 

likely to be outworkers, unpaid contributing family workers and less likely to be employers. 

Females are more likely to work at homes or on streets rather than workshops or factories 

(Chen, 2016). Working hours were found to be 40 hours per week which was similar to the 

formal sector. This was however lower than those found in that operated at 55hours per week 

in Kenya. In a similar study in Kamukunji, Kenya, (Keitany, 2014) found the same age for the 

workers below 35 years in a small scale metal industry. The high number of respondents aged 

below 30 years is expected as it is the point of career life (youth stage) that most workers start 

entering the job market. These are mainly the unemployed youth who comprise the biggest 

segment of the population, cannot find jobs in the formal sector due to lack of prerequisite 

skills and vocational training.  
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The findings concur with the Auditor General’s Report in Uganda, where an audit of the 

Department of Occupational Safety and Health (DOSH) in 50 sampled enterprises in Uganda 

found out that 80% of the enterprises were non-compliant with written OSH policy, 82% were 

without clear fire exits, 72% had no fire alarms in place, 84% did not carry out fire drills to 

their staff and 80% without First Aid boxes on the premises. The general situation was that 

only 20% of the enterprise having adequate occupational safety and health services in Uganda 

(Government of Uganda, 2016). This is attributed poor adopted on inadequate staffing, 

inadequate awareness and sensitization, limited logistics, absence of national OSH policy and 

lack of OSH Laboratory to analyze exposure measurements and test PPE equipment. The 

results on occupational hazards in the informal sector are also consistent with a similar study 

by the National Institute of Labour Protection in Vietnam. (Nguyen, 2010). 

The study showed 70% of production workshops being unsafe and 80-90% dirty. This is 

however, in contrast with a study in Nairobi that found adequate drinking water (97.7%) at the 

workplace, food cafeteria available (98.5%) and resting space inadequate (38.6%) at 

workplaces. While toilets were also adequate (98.1%) but waste disposal was inadequate (only 

8%) and drainage (12.3%) (Keitany, 2014). The situation in Nairobi was in a regulated formal 

setup with enforcement and supervision of OSH services as compared to the unregulated 

informal sector in Uganda. 

It was evident that most of the enterprises operate in the open and do not have the necessary 

OSH services and facilities.  In most developing countries the informal sector is found in 

marginal lands usually not regulated and without municipal services, this exposes workers to 

unhealthy and unsafe environments. Lack of regulations mean that the informal sector operates 

in the dark without OSH monitoring and supervision. The sector is poor and cannot access 

funding from government and other agencies making them to have poor or no facilities which 

in turn affect OSH. A study in Accra and Takoradi, Nigeria by Alfers (2009), found out that 

market fires, poor sanitation, lack of sufficient storage facilities, physical and psychological 

effects were among the major hazards affecting the informal economy. 

On compliance with OSH measures, the results are in contrast to a study in Lagos, Nigeria 

(Adebola, 2014), found high compliance with safe practices among respondents (92.3%), while 

79.6% complied with the use of personal protective equipment. The contrast is attributed to 

informal sector in Uganda being unregulated with no enforcement to encourage high adoption 

of OSH measures compared to the formal sector. A study in Oyo State Nigeria revealed that 

knowledge, attitude and compliance with preventive measures were good among those who 

were more recently employed in the industry. This was however contrary to findings in the 

same study which showed 93.7% of those who had spent more than 6 years having good 

adopted with OSH measures (Onajole, Odeyemi, Ogunowo, Onwetuelo and Oridota, 2004).   

Compliance with safety and health measures is affected by the barriers to good standards of 

OSH which include complexity- a situation where employees usually become unhappy with 

the amount of information available on safety and health which may not be tailored to them 

and the red tape procedures to perform simple jobs. Regulation requirements can become 

overwhelmingly difficult to understand and poorly communicated. Competing demands to 
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meet production targets or keep within the budgets may compromise safety and health of 

workers, while behavioural issues particularly changing workers’ attitudes and behaviour to 

work safely is one of the biggest challenges in the safety and health at work. Therefore, to 

achieve high levels of safety and health requires a safety and health culture and enforcement. 

These can be through proper and competence recruitment, training, supervision, monitoring 

and evaluation of workers supplemented by a system of accountability and enforcement where 

institutional failures at the workplaces are addressed (Government of Uganda, 2016). This 

compares with a similar study in the United Arab Emirates that revealed that despite the 

workers knowledge of occupational hazards, the use of personal protective equipment was very 

low (Keitany, 2014). In the textiles and clothing manufacture, workers engaged in garment 

manufacturing sectors had high knowledge of health problems related to their occupation, had 

good knowledge on the importance and use of personal protective equipment and their benefits 

but very few workers complied to such measures (Parimalam, Kamalamma and Ganguli, 2007).  

OSH legislation sets out specific standards on government policies regarding practices in work 

places and determines the extent of the punishment meted out against offenders. The author 

concludes that government laws and regulations have a strong influence on the extent to which 

firms implement OSH programmes (Ndegwa, Guyo, Orwa, Ng’an’ga, and Murigi, 2014). 

However, in contrast in other studies it has been urged that legalizing health and safety 

standards in the informal workplace has little relevance because most workers in this sector are 

either self-employed or work within small bands with little additional resources to meet 

legislative demands. They suggest that policy frameworks should instead focus on raising 

awareness, providing technical expertise in hazard management, providing resources for 

control measures and providing medical expertise for medical surveillance, diseases diagnosis 

and management (Naidoo, Kessy, Mlingi, Peterson, and Mirembo, 2009).  

Small businesses do not consider OSH a priority. This means that safe practices do not depend 

on knowledge and attitude alone but related to availability of appropriate personal protective 

clothing and equipment, being constantly informed about safety precautions coupled with 

effective supervision for their use. The lack of supervision and auditing, non-seeking of 

information makes implementation to be latent and a time bomb since there is lack of 

enforcement both on the employer and the regulatory agency. 

The informal sector adoption results concur with a survey carried out in small enterprises in 

Canada comprising of 103 manufacturing metal products and 120 in the garment sector, 37% 

of the employers considered the cost to be an obstacle while 30% thought that lack of training, 

prioritizing of production than safety and lack of time to be barriers to safety (Champux, and 

Brun, 2003). Investing in the safety and health of workers will try to minimize its internal 

production costs as the provision of safety gadgets and decent work environment involves costs 

that must be paid by the firm with expectations of receiving benefits of such investments in 

form of higher productivity (Ogunrinola, Fadayomi, Amoo and Sodipe, 2012). The equilibrium 

level of safety is the point where the rising marginal cost of job safety intersects the downward 

sloping marginal benefits from job safety (McConnell, Brue and Macpherson, 2010). However, 

evidence in most countries has shown that the level of safety attained is affected by the low 

level of investment in safe working environment by private firms and hence has motivated the 
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public to intervene to reverse the trend. This is the actual situation in the informal 

manufacturing sector which has low investments and cannot easily invest in OSH and hence 

requires public intervention. 

Cost of OSH preventive measures for instance in terms of buying Fire extinguishers, training, 

First aid, welfare facilities, decent work environments is the most important obstacle affecting 

the implementation of OSH measures at work in Kampala due to the fact that the informal 

sector does not have access to external funding in government and financial institutions. Lack 

of information and lack of government intervention and guidance are the major may affect the 

sector. Government needs to intervene by regulation of the sector, providing information and 

training to the informal sector.  

The essential measures listed in the informal sector to improve OSH are internal to the 

organization and can easily be achieved by creation of awareness in the informal sector. 

Management should demonstrate in words and actions, through policies, procedures and 

financial incentives, that it is committed to workers’ safety and health, then supervisors and 

workers will respond by ensuring that work is performed safely throughout the enterprise. Total 

commitment on the part of management to making safety and health a priority is essential to 

successful OSH program (Alli, 2009). However, the situation is different in small enterprise 

where management is not clear, policies and procedures are non-existent and no regulation is 

done by government. 

Similarly, it is has been urged that OSH administration requires that employers protect their 

workplace depending on the dangers or work place settings. It recommends the use of 

manufacturing or work practice control to handle or reduce risks to the minimum level possible. 

Personal protective equipment is usually required to be worn to minimize exposure to a variety 

of hazards.  Although this can be feasibly enforced in formal enterprises, it is a myth in the 

informal sector in developing countries (Amir, Hashim, Qandee, Ishtiaq and Anam, 2017). 

A number of OSH management strategies were fronted during the study to improve the 

situation in the informal manufacturing sector. These suggestions among other included 

workplace safety and health training, provision and use of personal protective equipment as 

well as vocational training of the workers in the informal sector. Other suggestions were 

upgrading the technology in the informal sector. 

6. Conclusion  

Most worklaces were in the open operating in hot sun (no roof, no walls/ structure housing the 

workers), The state of openness exposes workers to weather extremes. Working space 

surrounding the work stations were littered with rubbish and full of waste materials. Welfare 

facilities were almost non-existent. The informal manufacturing sector is affected with 

physical, chemical, and mechanical hazards with various risk magnitudes.  Various types of 

hazards identified were; inadequate ventilation, optical radiation, extreme weather, extreme 

heat, extreme noise in manufacture of metal products. Noxious gases and paints in furniture 

and metal products while sharps were in manufacture of metal products. Compliance of OSH 

measures were very low due to lack of information to the workers resulting from lack of 
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regulation in the sector, although use of PPE was rated high as a control measure for hazards 

in the workplace, the type and appropriateness was in question. However, PPE alone cannot 

guarantee good OSH in the workplace it must be supported by other measures like safe work 

practices, safe person and safety culture. The challenges to adoption of OSH by workers 

included; lack of government guidance and support, lack of information and lack of adequate 

funding to invest in safety programmes and equipment.  

Possible solutions put forward to control the occupational hazards were; provision of PPE, 

upgrading equipment, technology for example getting new and latest machinery, vocational 

and technical training to acquire more skills in OSH and collaboration with government and 

partners. There is need to initiate an intensive mass media campaign by government and 

partners for creation of awareness, advocacy and sensitization on OSH hazards and control 

measures in the informal manufacturing sector targeting employers and employees, registration 

of all informal manufacturing enterprises for OSH monitoring and inspection, and development 

of relevant OSH regulations by government. Kampala City should regulate the sector and all 

companies to be registered and inspected regularly. Workplace policies and appropriate PPE 

to all employees at work should be provided. 
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Abstract 

Riparian lands are important components of functioning, healthy aquatic and terrestrial 

ecosystems. Healthy riparian lands are critically important landscape components, providing 

environmental, economic, cultural and recreational benefits. However, the extent and health of 

riparian lands has declined in most areas in Kenya. This is partly because riparian lands are 

inadequately defined with many of the definitions based on the objectives and the field of 

interest. In addition, the environmental legislation framework in Kenya is marked by a series 

of legislations on environment protection which are scattered across different laws or Acts of 

Parliament. This aspect in diverse laws has led to legal and policy conflicts earmarked with 

uncoordinated implementation of sectoral and management plans in natural resources 

management and environmental protection which has greatly affected sustainable management 

of riparian lands. This paper looks at the current state of riparian lands against the needs of 

relevant sectors and proposes recommendations for improving riparian land conservation and 

management in Kenya. A review of the existing legal, regulatory and policy frameworks 

indicated a number of gaps and opportunities from the conservation of riparian lands in Kenya. 

Most of the legislations and regulations regarding riparian lands conservation and management 

are scattered in a range of resource and sectoral specific Acts, regulatory and policy documents. 

With regard to institutional settings, there is a lack of coordination, lack of or poor enforcement, 

lack of manpower, and in many cases lack of a clear management plan for the riparian areas. 

There is also political influence and overlapping mandates between or amongst institutions. 

This confusion between the existing Acts, regulations and policies hamper implementation and 

result in a lack of practical guidelines for enforcement officers on the ground. Therefore, there 

is need for the various sectors and institutions involved in management of riparian lands to 

derive a working definition of riparian lands and their extents to guide the operation of these 

sectors/institutions. These country strategies and outcomes will also help land managers in 

conservation and management of riparian lands. 
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Introduction 

Riparian lands are found along the edges of water bodies and are under the influence of both 

terrestrial and aquatic processes. They are thus considered to be transitional habitats, 

representing a transition from wet (open water) to dry (uplands). Healthy riparian lands are 

critically important landscape components, providing environmental, economic, cultural and 

recreational benefits.  

Despite the benefits and ecosystem services riparian lands provide, they continue to be 

destroyed and degraded largely by unsustainable human-induced activities over time. The 

responsibility for managing riparian lands in Kenya is shared amongst jurisdictions, from local 

municipalities through to the county and national governments. The National Environment 

Management Authority (NEMA) and relevant lead agencies have faced challenges of managing 

riparian lands. While there are no existing specific laws, regulations or policies that explicitly 

apply to the management of riparian lands, there are a number of laws, regulations, standards, 

guidelines, policies, and programs administered by both government and non-government 

agencies that are used to direct riparian lands management in the country.  

Effective conservation and management of riparian lands essentially calls for involvement of 

all levels of government as well as diverse stakeholders on both public and private land. The 

main purpose of delineating and managing riparian lands is to achieve specific goals and 

objectives. Smith and Prichard (1992) mentions four general management strategies for 

riparian lands; (i) maintenance of existing riparian conditions, (ii) improvement of degraded 

riparian lands, (iii) recovery of lost riparian areas, and (iv) development of new riparian areas.  

The principle of sustainable management of riparian lands borrows from the environmental 

principle of sustainable development that provides that development projects should meet the 

needs of the present without compromising the ability of future generations to meet their own 

needs (Brundtland Report, 1987). Therefore, sustainable management of riparian lands ensures 

that riparian communities utilize these ecosystems in ways that serves them without reducing 

the resources to minimal levels and that the ecosystem is also able to manage its functions both 

for present and the future generations. In order to attain sustainable management of riparian 

lands, the government should put in place legal and policy frameworks that govern the use and 

the utilization of the riparian lands. Also, the current threats and challenges facing the riparian 

lands ought to be addressed by the state and propose solutions towards protection of sustainable 

management of riparian areas.  

Healthy riparian lands are critically important landscape components, providing 

environmental, economic, cultural and recreational benefits. However, there has been no 

systematic, comprehensive, or coordinated quantification and assessment of the extent and 

health of riparian lands in Kenya. Existing policies and programmes have also never been 

closely examined to consider effectiveness of riparian land conservation goals. This study 

sought to assess riparian extent, health and approaches to management of riparian lands as it 

will help guide sectoral strategies and land use decisions and provide goals that will allow 

alignment and help develop outcomes at other scales. These country strategies and outcomes 

will also help land managers in conservation and management of riparian lands.  
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Riparian Lands: What are they and why are they important? 

Riparian areas are productive and valuable resources, providing numerous social, economic 

and environmental benefits (Hawe, 2005). Naturally, an intact riparian reserve serves numerous 

functions that maintain the integrity of the river ecosystem and that of the surrounding. Benefits 

includes and not limited to increase of property values, reduce property loss from excessive 

erosion and flooding, protect water quality, enhance wildlife habitat, contribute to the natural 

beauty of the land, dissipate noise from the reservoir traffic and nearby properties, provide 

privacy, screen unsightly views and enhance scenic view. 

Riparian lands provide water, livestock forage, fish and wildlife habitat and recreational 

opportunities. A healthy riparian area is one that is able to perform certain basic functions. 

These functions include primary vegetative production, protecting stream banks from erosion, 

trapping stream-born sediments which build up stream banks, promoting water absorption and 

storage, recharging groundwater reserves and regulating stream flow. Riparian lands protect 

water quality by capturing, storing and treating water through their soils before it gets to steams 

(Bellows, 2003). 

The significance of riparian lands in the ecosystem as well as life support for local communities 

cannot be over emphasized. Riparian areas can support diverse vegetation, help maintain bank 

stability and increase ecological and economic productivity (Gregory et al., 1991). This aspect 

is of great importance for both the animal and human communities dependent on the riparian 

systems for their survival because these conditions support cleaner water, reduce disease and 

pests, and retain important nutrients and soil thus leading to a healthy ecosystem. Furthermore, 

by acting as buffer between upland areas and open water, riparian areas help filter pollutants 

such as nutrients and sediments. Healthy riparian vegetation helps to reduce stream bank 

erosion and maintain stable stream channel geomorphology. 

Competing claims and land uses struggling to control certain locations along the riparian lands 

have had far much greater effects on the environment. Activities inappropriately located along 

riparian lands cause extreme environmental degradation, habitat loss and unpleasant waterfront 

scenery. These threats greatly impact negatively on the riparian ecosystems causing extensive 

degradation, flooding, reduction in water quality and quantity and loss of goods and services. 

Definition of Riparian Lands 

With much ambiguity surrounding the term “riparian”, there is no universally agreed upon 

definition for riparian lands due to their inherently complex and dynamic nature. However, the 

concept of riparian lands as defined in different parts of the world provides an important 

conceptual background to this project. Indeed, there are several working definitions which 

depend largely on whether the intent of the definition is ecological or management oriented. 

An overview of existing literature suggests that no single definition is used across studies or 

even across governments and other regulatory bodies. Riparian lands are commonly thought of 

as the transition zones between land and water bodies such as streams, rivers, and lakes (Clare 

and Sass, 2012). They include areas that are adjacent to and hydrologically connected to lakes, 
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rivers and streams through overland surface runoff, inundation during floods, or subsurface 

flow. They also encompass flood prone areas, wildlife corridors, associated riparian soils, and 

wetland communities. A clear and consistent understanding as to what characterizes riparian 

lands including their geographic location and extent will provide a starting point from which 

stakeholders can begin to develop conservation and management strategies (Clare and Sass, 

2012). 

The need for a common definition arises in part to a lack of a universally accepted functional 

definition, as well as the lack of clear ecosystem boundaries. In practice, definitions for what 

constitutes riparian lands vary according to its intended use in research, academia, legislation, 

policy and regulation, land use planning, resource management, inventories and mapping. The 

approach used by different laws and sectoral actors are diverse and focuses on specific interests 

that are meant to be addressed by a particular law or field of interest.  

Reference to location is the most frequent characteristic of definitions of “riparian”. Riparian 

lands are commonly thought of as those lands directly bordering water bodies such as streams, 

rivers, and lakes. The root word ‘riparian’ comes from the Latin word ‘ripa’ which means 

‘bank’ (Webster, 1976). This suggests that, riparian lands are found along the edge of water 

bodies including rivers, streams, lakes, wetlands, springs, and ponds. Karisa (2010) outlines a 

classical definition of riparian lands to mean ‘woody vegetation cover associated only with 

surface flowing water’. This definition identifies a riparian reserve to be the interface between 

land and a flowing surface water body. 

Other definitions consider a broader view of surface as well as sub-surface water systems 

defining riparian lands as ecosystems located along the banks of rivers, stream, creeks and any 

other water body (Booth et al.,2004; GoK (2010; Frietag & McGinley, 2008; UN, 2006). The 

interpretation of riparian lands borrows a lot from the Ramsar Convention (UN, 2006) who 

defined wetlands as areas that are permanently or seasonally flooded by water where plants 

and animals have become adapted. From this definition, wetlands include swamps, areas of 

marsh, peat land, mountain bogs, banks of rivers and areas of marine waters. Pointedly, several 

concepts have been used to define the lands (Muketha, 2014). These include riparian area, 

riparian reserve, riparian zone, riparian buffer, riparian vegetation, and riparian forest and 

riparian land. This project uses the concept of riparian land to denote all these concepts. 

However, despite the definitional differences among various government institutions and non-

governmental organizations as well as the academic literature, a number of common tenets can 

be revealed to most of the definitions. Riparian lands are under the influence of both terrestrial 

processes and aquatic processes (e.g. nutrient and sediment transfer). Figure 1 shows a 

schematic representation of a riparian area showing a zone of influence relative to aquatic and 

upland areas. Material flows refer to energy, organic matter, water, sediment, and nutrient flow. 
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Figure 2: Schematic representation of a riparian area 

 

Source: NRC, 2002 

 

A critique on the application of the Kenyan definition of riparian lands 

The Kenyan definitions of riparian lands use the centerline of river, river banks and highest 

water marks as different points of reference of measurement of the width of the riparian area 

without much consideration of the land use and biophysical factors as well as failure to provide 

guidelines on what width to use for specific functions (Muketha, 2014). Fixed width 

determinations could either be insufficient to protect or are overly protective of riparian lands. 

They may be inappropriate because watercourses widen from their source to mouth as they 

collect more water from tributaries and also limited to site-specific determinations, which may 

not reflect ecological needs of an entire river basin (Vannote et al., 1980). For instance, River 

Tana, River Yala, River Athi and the Nzoia rivers may be quite wide in their lower catchments 

and the rivers widen as they travel from their sources. Similarly, the use of the edge of river as 

the basis of measurement is also not a consistent method because river banks are subject to 

natural and human activities and changes over time and vary at different locations.  

From the above review, it is evident that different laws stipulate different measures for the 

same riparian lands and are applicable in varied scenarios highlighting some critical gaps for 

promoting sustainable development for these fragile ecosystems. 
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Table 1: Legal definitions of riparian lands in Kenya based on riparian delineation 

Statute/Institution  Legal definition for recommended riparian width (in 

meters) 

Survey Act, Cap. 299 Section 111. Reservation on all tidal rivers to at least 30 meters 

in width above the highest water mark. No mention of other 

smaller rivers. 

EMCA (Conservation and 

Management of Wetlands) Draft 

Amendment Regulations, 2017 

9(1) Shores of lakes protected zone of 50m from the highest 

water mark, shore of the ocean 60m, rivers 30m. 

EMCA (Water Quality 

Regulations), 2006 

Minimum 6m and maximum 30m from edge of river, based on 

the highest recorded flood level. 

Agriculture Act Cap 318 (Basic 

Land Usage Rules), 1965 

Minimum of 2m and a maximum of 30m. Not indicated from 

what point. 

Lands Act, 2012 Land adjacent to the ocean, lake, sea, rivers, dams and 

watercourses as provided in the Survey Act or any other written 

law.  

Water Resource Management 

Rules, 2007 

Minimum of 6m and a maximum of 30m from the highest water 

mark. 

Physical Planning Act Cap.286/ 

Physical Planning Handbook, 

2008) 

Land on each side of water course as defined having a minimum 

of 2 meters, or equal to the full width of the river as measured 

between the banks of the river course up to maximum of 30 

meters (seasonal and perennial rivers). 

EMCA 1999 (amended 2015) Minimum of 6m and maximum 30m from edge of a river 

 

A Critique of the Policy and Legislative Frameworks Governing the 

Conservation and Management of Riparian Lands in Kenya 

Despite the many acts, policy papers and institutions that deal with the management of riparian 

lands in Kenya, sustainable management of these areas has not been achieved. Therefore, it can 

be noted that there is no single legislation on riparian land protection or a national 

environmental legal, policy and institutional framework that addresses and provides for proper 

use and sustainable management of Kenya’s riparian lands. Most of the regulations regarding 

riparian areas are scattered through a range of environmental resource and sectoral Acts and 

policy documents. Some of the Acts which directly or indirectly address the issues of riparian 

lands management appear to be duplicated, have overlapping mandates and/or have a system 

of weak penalties (GoK, 2009). Environmental Management and Coordination Act 1999 serves 

as the key environmental framework law and it is augmented by the Constitution 2010, Article 

60(1) which proposes sound conservation and protection of ecologically sensitive areas. The 
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enforcement agencies lack a clear information and data on the extent of riparian lands for the 

effective and sustainable management of riparian lands. This has presented a big problem for 

the conservation and management of riparian lands which are endowed with a number of 

natural resources that need to be protected through a better and effective system of 

management.  

The performance of the above-mentioned laws have been hindered by their contradicting and 

overlapping mandates, uses and management regimes. Consequently, there has been a 

continued aggravated degradation of the riparian lands due to lack of a proper legal, policy and 

institutional framework encompassing the interests of government and riparian stakeholders in 

the use and management of riparian lands. 

A critical review of the available acts and policies was undertaken highlighting the challenges 

of the mandated institutions. In addition, the study worked to incorporate the opinion and 

knowledge of all the relevant stakeholders in order to triangulate what and where the problems 

are and what needs to be done in order to come up with a more strategic and sustainable riparian 

lands conservation and management policy framework in Kenya. Various gaps in policy and 

challenges alluded to include the following: 

1. Inappropriate Definition and Delineation of Riparian lands. A visible example lies in 

provisions for riparian reserves, where the Survey Act takes its measurements from the 

highest water mark level, whereas the Physical Planning Act starts from the edge of the 

river. Therefore, the variations in the laws have hampered sustainable management of 

the riparian lands. 

2. Ambiguous and fragmented laws. The inconsistency in laws have made it difficult for 

the country to move towards improved riparian lands conservation and management as 

it is hard to implement such laws with different approaches where every other part of 

the environment has a particular law governing particular resources. When we look at 

water as a resource is governed by Water Act, Fish under Fisheries Act and so on and 

so forth.  

3. Jurisdictional and Institutional Overlaps. The review of institutional roles indicates 

overlaps in mandates with duplication of roles across public agencies. There is 

fragmentation identified as being an issue across all levels of government, as well as 

between departments within government. 

4.  Discretional nature in protecting riparian lands. The existing laws in Kenya have not 

yet declared riparian lands to be protected areas. The CS responsible for environment 

has the discretion of declaring such areas to be protected areas as he deems fit. This is 

one of the discretions that are yet to be exercised. 

5. Lack of specific provisions and policy directions focusing on riparian lands. For 

instance, the discretion left to the minister to gazette riparian zones as protected areas 

as per Section 18 of Environmental Management and Coordination (Wetlands, River 

Banks and Sea shore Management) Regulations 2009 is too general and has not yet 

been exercised which has partially contributed to so many people encroaching and 

settling on riparian zones. 
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Methodology 

Given the diversity and geographic dispersion of key informants, a survey was considered the 

most cost-effective method for reaching the largest number of participants. The survey was 

administered using a structured questionnaire and interview schedules which followed 

accepted qualitative methodologies. Working in consultation with the National Land 

Commission, a list of key informants was compiled, which included participants from a variety 

of backgrounds and with a broad range of experiences working in the area of riparian lands 

management in Kenya. Prior to administering the survey, a pre-test with members of the Project 

Team was conducted to ensure that survey questions were clear and the instructions for 

conducting the survey were understandable. Modifications to the wording of questions were 

made as a result of the pre-test feedback, and all pre-test responses were excluded from the 

final results. 

An introduction letter was given to each participant which provided rationale for the survey, as 

well as a general description of the goals and objectives of the survey. The introduction letter 

also explained that participation was voluntary and that all responses would be held in strict 

confidence.  

The survey consisted of four parts: Section 1 focused on questions related to the participants’ 

experience in, and knowledge of riparian lands management in Kenya. Section 2 asked 

participants to rate the effectiveness of existing riparian lands management policies and 

programmes. If participants indicated that they felt existing policies and programmes could be 

improved, they were asked to specify what they considered to be the barriers limiting the 

success of riparian stewardship and conservation and were asked to identify strategies that 

could be employed to overcome these barriers. Section 3 of the survey asked participants 

whether they think the country needs a new riparian lands policy framework, and included an 

open-ended question asking each participant to elaborate on the reasons for, or against, 

adopting a new riparian lands policy framework.  

Survey responses were coded by a single team leader researcher into conceptual themes. The 

major themes that emerged from the survey were summarized, and quotations that were 

considered to be representative of the discourse surrounding the major themes were selected 

and included in the results. Proceedings and responses from stakeholder consultations were 

analyzed with a view of extracting the opportunities and challenges faced in riparian lands 

conservation and management. The analysis and recommendations drawn informed the 

direction of the riparian lands conservation and management policy framework development. 

Scope of the study area 

Thirteen counties with varying ecological and natural resources zones (Coastal, Arid, Forest 

zones, and mining) were selected.  These counties act as representatives of the whole Country. 

They included counties of Nairobi, Machakos, Kiambu, Muranga, Nakuru, Meru, Baringo, 

Garissa, Kilifi, Kakamega, Kisumu, Vihiga and Siaya.  

Data Collection 

Data collection and collating of information from both secondary and primary sources was 

conducted within the selected counties with varying ecological and natural resources zones and 
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this involved literature review, both structured and plenary discussions as well as consultative 

meetings, administration of questionnaires, observation and photography.  

Secondary data collection  

This involved a review of existing documents on riparian lands conservation and management. 

This included relevant books, scholarly articles, reports, periodicals, internet resources and 

relevant maps. These provided general background information on the patterns of land use 

scenarios and trends along riparian lands in the selected counties as well as processes and 

interventions advanced in promoting sustainable development of the riparian lands. 

Specifically, the review of literature was carried out with the aim of creating a better 

understanding of riparian lands definition and functions, and analyzing existing policies, 

practices and procedures of riparian lands conservation and management. The literature review 

report outlined methodologies for delineating riparian lands, criteria for defining riparian health 

and function and tools for riparian lands conservation and management.  

Primary data collection 

Primary data was collected using several methods as outlined below. These included, 

stakeholder consultations and Key Informant Interviews, administration of questionnaires, 

observations and photography. 

 

Stakeholder consultation and key informant interviews 

A wide range of actors in the counties and nationally, with stakes in the use and management 

of ecosystems of riparian lands, were consulted. These include the National Environment 

Authority (NEMA), Water Resource Authority (WRA), Kenya Forest Service (KFS), Lake 

Victoria Environment Monitoring Programme (LVEMP), Water Services Board, Kenya 

Agricultural and Livestock Research Organization (KALRO) and County Departments of 

Water, Environment and Natural Resources, Agriculture, Lands, Survey, and Physical 

planning. Others include non-sate actors including, water and land users including public and 

private land users such as Water Resource Users Associations (WRUAs), Academia such as 

Egerton University Njoro River Rehabilitation Project in Nakuru, and, Chemeron Dryland 

Research Training and Ecotourism Centre in Baringo, surrounding land owners and developers 

occupying the riparian lands either legally or through illegal encroachments. In total, 39 

participants from various government institutions and non-governmental organizations were 

involved in one way or another in the conservation and management of riparian lands. 

Administration of questionnaires 

This was used to collect first-hand information and data from field using structured 

questionnaires which were administered to selected land users (owners/tenants) along the 

riparian lands. In total 106 questionnaires were administered on individual land owners/ tenants 

and groups of land users in the selected counties. 
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Observation and photography 

Field surveys were conducted to examine and observe the current state of riparian lands to 

validate their extent, health and uses and assess the visible impacts of encroachments along the 

riparian reserves. The techniques used included photography, note taking, taking of 

measurements and use of structured observation checklist. 

Data analysis  

This involved compiling and analyzing the data collected. Field-based data on riparian health 

assessment was collected and compiled from the major stakeholders, that include, individuals, 

organizations and institutions, who have been engaged in conducting riparian health 

assessments (if any) in the selected counties, as well as by literature review and searches from 

possible sources such as the internet, published and unpublished information.  

Survey responses were coded by a single team leader researcher into conceptual themes. The 

major themes that emerged from the survey were summarized, and quotations that were 

considered to be representative of the discourse surrounding the major themes were selected 

and included in the results. Proceedings and responses from stakeholder consultations were 

analyzed with a view of extracting the opportunities and challenges faced in riparian lands 

conservation and management. 

Results and Discussion 

Current state of riparian lands in Kenya 

A riparian land in Kenya is owned by the person and or entity who own land bordering water 

bodies such as streams, rivers, lakes and ocean. Despite some good work and knowledge on 

riparian lands in Kenya, there lacks a clear assessment that identifies how much riparian lands 

currently exists, what the state of riparian lands is, and how much of these lands have been lost 

or degraded, as per the background information gathered in this project. County Governments 

are aware of the value of riparian lands and are trying to work towards promoting riparian lands 

health and overall protection amidst numerous challenges ranging from capacity, facilities, 

finances and lack of public knowledge and political good will. Consequently, effective 

management of riparian lands is needed to protect these valuable lands.  

Riparian lands Extent and Health 

Riparian Lands Extent 

The process of riparian lands delineation in many jurisdictions in Kenya as indicated above use 

the fixed-width buffer methods around water bodies to protect and manage riparian lands. 

There are currently no systematic measurements for the extent of riparian lands or specific 

approaches to mapping riparian lands extents in Kenya. Similarly, there have been minimal 

assessments of national riparian acreage and a handful of comprehensive studies on the 

condition of riparian lands. However, there are some rough estimates of riparian lands extent 

and mapping initiatives that do capture different aspects of riparian lands including vegetation, 

soils, and hydrology available from the different sectoral agencies.  
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The fixed width determinants could either be insufficient to protect riparian areas as it varies 

greatly between different jurisdictions and vary naturally in width among and within riparian 

systems. For purposes of this research, the Consultancy team assessed the riparian lands 

according to on site-specific ecological characteristics that determine the width of riparian 

lands such as slope, soil type and vegetation cover and land use activities (Table 2). 

Table 2: Summary of the characteristics of the Riparian Lands assessed 

County Riparian land 

water course 

Slope Soil 

characteristics 

Dominant 

Vegetation 

Land use activities 

 

Machakos 

Maruba Dam 5-15% Red Soils Shrub, Grass Farming,  

Mwania River <5% Red Soils Trees Farming 

Ikiwe River <5% Clay Grass, Trees Farming 

Chai Dam <5% Red Soils Grass, Trees Farming 

Thwake River <5% Clay Trees Sand Harvesting 

Kiambu Karemenu River <5% Red Soils Grass, Trees, 

Bamboo 

Plantation  

Farming 

Thiririka River >15% Red soils Trees Farming 

Bathi Stream 5-15% Red soils Trees Residential 

Brackenhurst River 5-15% Loam Soils Grass, Trees N/A 

Ondiri Swamp >15% Red soils Grass Farming 

Tigoni Dam 5-15% Loam Soils Grass, Trees Farming 

River Ng’enda <5% Red soils Grass, Trees Farming 

Theta River 5-15% Red soils Grass, Trees Farming 

Rwafera River 5-15% Red soils Grass, Trees Farming 

Karia-ini Dam <5% Red soils Grass, Trees Farming 

Chania River <5% Red soils Grass, Trees Commercial 

Gathembere 

Swamp 

<5% Red soils Grass Farming 

Gathieka Stream <5% Red soils Grass, Trees Farming, 

Residential 

Ndarugu River >15% Murram Trees Farming 

Thika River 5-15% Red Soils Trees Farming 

Nairobi Highrise (Kibera) <5% Clay Grass, Trees Residential, 

Farming 

Highrise 

(Mbagathi) 

<5% Clay Grass, Trees Residential, 

Farming 

Reuben 5-15% Clay Trees Residential, 

Farming 

Ngara 5-15% Clay Grass Commercial 

Tassia 5-15% Clay Trees Residential, 

Commercial, 

Farming 

Ngara  5-15% Red Soils Grass, Trees Commercial 

Kware 5-15% Clay Trees Residential, 

Commercial, 

Mukuru Kayaba 5-15% Clay Trees, Grass Residential 

Gikomba 5-15% Clay Trees  Commercial 

Kwa Njenga 5-15% Clay Trees Residential 
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Kibera (Nairobi 

Dam) 

5-15% Red Soils Grass, Trees N/A 

Murang’a Thika River >15% Red Soils Trees Farming 

Ruchu 5-15% Red Soils Grass Farming 

Mathioya River 5-15% Murram Grass, Trees Farming 

Gatabua River 5-15% Red Soils Grass, Trees Farming 

Gondo River <5% Red Soils Bare, Trees Farming 

Kayahwe River <5% Red Soils Trees Farming 

Kaihungo River <5% Red Soils Grass, Trees Farming 

Irati River >15% Red Soils Trees Farming 

Gakira Quarry 5-15% Murram Bare land Mininng/quarrying 

Vihiga Wandede River 5-15% Red Soils Grass, Trees, 

Maize Crop 

Farming, sand 

harvesting, brick 

making 

Kisumu Nyakapewa 

wetland 

<5% Black Cotton 

soils 

Grass Farming 

Siaya River Yala 

Estuarine 

<5% Red soils, 

Murram 

Grass, Trees Farming, Fishing 

Kilifi Mbogolo 5-15% Red Soils Grass, Trees Commercial, 

Farming 

River Sabaki <5% Clay Trees Residential 

Kadzuhoni <5% Black Cotton  Grass, Trees Residential, 

Farming 

 

Baringo 

River Perkerra <5% Clay Trees Farming, Livestock 

Mogotio River <5% Clay Grass, Trees Commercial 

Nakuru L. Naivasha <5% Black cotton Trees  Fishing  

Njoro River 5-15% Red soils Scattered grass, 

trees 

Farming, sand 

mining 

Kakamega River Yala  Clay and Black 

cotton soils 

Grass, Maize Commercial, 

Farming 

Meru Mariara 5-15% Red Soils Muram, Trees  Farming, Quarrying 

Maathi 5-15% Red Soils Trees Farming, 

Residential 

 

From the assessment, it was noted that a number of land use activities encroach to the riparian 

lands ranging from commercial and informal settlement, at the most built up sections and 

agricultural activities upstream. Commercial activities that have found their way into and 

around the riparian lands include sand mining, quarrying, building bricks making, and car 

washing among other informal businesses. Several informal settlements and developments 

have been erected within most of the riparian lands also cropped up in and around the areas 

with some of the kiosks and informal structures serving as residential.  

Riparian Lands Health 

Riparian health considers the condition and related functions of riparian ecosystems. Simply 

defined, Riparian health refers to the ability of an ecosystem to perform a number of key 

ecological functions. For riparian ecosystems, these functions may include filtering of sediment 

and biotransformation of nutrients, recharging groundwater aquifers, stabilizing stream banks, 

providing food for aquatic and terrestrial plants and animals, filtering polluted run-off, and 
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storing flood water. The roots of riparian vegetation act as stabilizers for soil mitigating soil 

erosion. Vegetated riparian zones also act as stores for floodwaters and reduce flood peaks. 

The canopy of trees and shrubs help to moderate riparian microclimate and primary 

productivity of the water bodies.  

Function is usually inferred from status or condition. The state of full cover by native 

vegetation, as one would expect to occur in a natural setting with minimal anthropogenic 

disturbance, is typically interpreted as indicating that a wide range of functions are occurring 

with minimal impairment. A healthy riparian ecosystem is one that can provide the ecological 

goods and services that flow from riparian ecosystems, such as potable water, edible fish and 

wildlife, adequate water for irrigation, flood protection, filtering of pollutants, and aesthetic 

landscapes. Unhealthy riparian zones, on the other hand indicate muddy waters in the 

watercourses. 

The majority of riparian areas in Kenya have been converted or degraded as a result of 

economic and population pressures. The assessment of the health or riparian lands in this 

project used the Best Judgment Panel assessment tool (Table 3). This assessment tool is based 

entirely on the opinions of experts who answer a set of questions based on their knowledge of 

the riparian lands in question (Clare and Sass, 2012). A series of questions including; 

physiographic features, immediate threats, status, sustainability/resilience, and biodiversity 

were asked to capture the riparian health status.  

Only eleven institutions and organizations indicated that they had carried out Assessment of 

Riparian Health in the selected counties. The experts from these sampled institutions were 

asked to rank the Riparian Health status of the riparian areas according to four classes reflecting 

the degree of impact or degradation for each riparian area (Table 3). 

Table 3: Riparian health status categories used in best judgment panel assessments of 

Riparian Lands 

Class Description 

A Unmodified/Natural/Healthy 

B Largely natural with moderate modifications. A small change in most natural 

factors may have taken place, but the ecosystem functions are essentially 

unchanged or recovered from any disturbance.  

C Largely modified and heavily impacted. A large loss of natural factors and basic 

ecosystem functions has occurred. The losses of natural habitats and basic 

ecosystem functions are extensive. Many factors have degraded over time and 

are below or forecasted to be below ecologically acceptable values. 

D Degraded. Modifications have reached a critical level and the lotic system has 

been completely modified, with almost complete loss of natural habitats and 

biota. Most factors are now below ecologically acceptable values and the basic 

ecosystem functions have been destroyed. 
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Based on a summary of riparian assessments with available data collected from eighteen (18) 

of the 52 institutions that had conducted assessments, the distribution of riparian health across 

the counties reveals that majority of the sites assessed are heavily impacted (33%), degraded 

(33%), moderately modified (28%), unmodified (6%) (Figure 1).  

Figure 3: Current Status of Riparian Lands in Kenya 

Source: Field Survey, 2018 

It is important to note that this estimate of county riparian health is crude at best, and thus, 

should not be taken as a definitive statement on the condition of riparian lands in the country. 

However, despite the limitation of this analysis, the results do suggest that there is a clear need 

to focus on riparian lands management to ensure that those sites listed as heavily impacted and 

degraded are rehabilitated and managed to reduce further decline.  

Need for a New Riparian Lands Policy Framework 

When respondents were asked whether they thought there was a need for a new policy 

framework to direct riparian lands conservation and management in the country, the 

overwhelming majority was in favor of adopting a new policy framework (Figure 17). 

Support for a new riparian policy framework was 90% and 100%, from the surrounding land 

users and institutions, respectively. 
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Figure 3: Need for a New Riparian Lands Policy Framework 

 
Source: Field Survey, 2018 

Support for a new riparian lands management policy framework was qualified by the notion 

that a new policy framework would create greater clarity for both regulators and the regulated 

communities, and the recognition that a new riparian lands policy framework could be 

developed to fill important gaps in existing laws, regulations and policies. A small minority 

of the respondents were apprehensive to a new riparian lands management policy framework 

reiterating that sufficient laws, regulations and policies already exists in the country, and that 

greater effort needs to be placed in enforcement and promoting compliance, rather than on 

developing new policy framework. With improved enforcement and compliance, or with 

modification to existing laws and policies, improved riparian land management could be 

achieved without the development of a new riparian lands policy framework 

Current Threats to Riparian Lands 

Human activities encroaching on the riparian reserves along the surveyed areas include 

residential developments, commercial developments, small-scale industries (informal garages 

and automobile mechanical enterprises, car wash and making of building bricks), sand 

harvesting and agricultural activities. When survey respondents were asked to rank the current 

threats to riparian lands, majority ranked the following as high threat: 

 Encroachments and conversion for agricultural use, settlements and commercial 

developments; 

 Quarrying and mining, particularly sand harvesting; 

 Pollution from point and non-point sources such as car wash, industrial and domestic 

effluents; 
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 Sedimentation and siltation from unsustainable land use practices that cause erosion 

from upland areas; and 

 Adverse effects of climate change. 

Majority of the surrounding land users in the surveyed areas identified the causes of riparian 

lands encroachment to include the following: 

a). Low level awareness of environmental and land use standards: Majority of land users 

in the area confessed of the lack of knowledge on the width standards of the riparian 

reserves. Respondents practicing agricultural activities and whom are natives of the 

areas were unaware of riparian management standards and had their activities extending 

to the water courses. Most of the land users in the areas also do not know of the 

allowable and unallowable activities within the riparian zones. This poor appreciation 

of environmental policies and land use standards has led to occupation of whichever 

space one deems fit. However, enforcing officers from different agencies indicated that 

land users are aware of the environmental policies but are negligent or ignorant; 

b). Vague guidelines and poor enforcement of regulations: If the guidelines are vague and 

not enforceable, the land users resort to their perception, that is, the land users perceive 

the riparian zone to be either idle or free land which they therefore use for construction, 

doing business or dumping of waste. Others perceive it to be government land thus free 

for all; and  

c). Lack of coordination of land use policy guidelines and institutional framework: Despite 

a number of policies and laws in regard to riparian conservation, the study found out 

that enforcement of these standards has failed in the conservation of the riparian 

reserves of the study areas. Most county governments have licensed and collect levies 

from the very businesses encroaching on the riparian reserves. Moreover, during land 

subdivision, physical planners provide for delineation of riparian reserves but surveyors 

in most cases fail to implement the same during actual ground surveys.  

Conclusion and Recommendations 

Results from this study suggest that while the majority of stakeholders believe that riparian 

lands management needs to be improved, many of the respondents recognize the value of the 

work that has been and continues to be done by the many organizations engaged in riparian 

lands assessment and management, most feel that there are significant barriers to realizing an 

adequate level of riparian lands conservation or protection. Many of these barriers are 

institutional in nature and would require investment of both human and financial resources in 

order to move riparian lands management forward towards the goal of improving conservation 

and stewardship of riparian lands in Kenya. Regardless of how respondents felt about the need 

for a new riparian lands policy framework, there was overwhelming consensus that riparian 

lands are important ecosystems’ components, and that more attention and effort need to be 

placed on the conservation of these habitats. 



 

94 

There are many important governmental, non-governmental, industry-led, community and 

individual efforts that have prioritized the protection or conservation of riparian lands in Kenya. 

While individually these efforts are important, a more coordinated effort is required if riparian 

lands management outcomes are to significantly improve over time. This coordination needs 

to happen within and between organizations and needs to include all aspects of riparian lands 

management, from data collection and management, through to programme-funding and public 

outreach. The country has some very fundamental pieces of legislations, regulation and policies 

already in place for significant strides to be made in advancing riparian lands management; the 

challenge lies in bringing these disparate pieces together in a coordinated and cohesive manner 

under a common and collective goal. What is evident from this work is that there are a number 

of existing laws, regulations, policies, standards, and programmes that are already in place. 

Finding ways to remove the critical barriers that limit the success of existing management tools 

or to create new tools to enhance those that already exist should be a focus moving forward. 

Some of the key considerations and recommendations for advancing the agenda of improving 

riparian lands management in Kenya, and certain activities that can be engaged to minimize 

the challenges impeding effective and efficient management and conservation of riparian lands 

are listed below: 

a). Provide clear guidelines and update existing legislations, regulations and policies 

Riparian lands management in Kenya is currently being achieved through a number of existing 

laws, regulations and policies and several respondents suggested that updating some of these 

existing legal, regulatory and policy tools could bring about better outcomes for riparian lands 

conservation. Many respondents highlighted the need for more clear and concise guidelines for 

riparian lands management in the country. There is lots of confusion on this matter and some 

aspects beg action. The government must provide and adopt a clear overarching policy 

framework. Respondents felt that much of the confusion and lack of coordination that currently 

exists around how riparian lands are managed is manifest out of a lack of clear direction for 

decision-makers. In particular, respondents cited the riparian width as one area of policy or 

regulation that could be better articulated with respect to what the expectation is around how 

riparian width distances are determined and based on riparian function and values.  

b). Strengthen public awareness and education and promote compliance 

Lack of public awareness around the value and importance of riparian lands is a major barrier 

to improving conservation outcomes. The land users along the study sites generally show 

minimal concern for the conservation of the riparian zone and they perceive the space as either 

idle or free land for construction and dumping of all kind of waste they produce from their 

premises and operations. Others perceive it as private land for their own determined use whilst 

others still perceive it as community land. These distorted perceptions and low-level 

environmental awareness have catalyzed the use for the ‘free space’ in the areas. A strong 

campaign is necessary to educate the residents of the riparian lands about the negative impact 

of their activities and to identify solutions that are within their reach. There is need for more 

targeted awareness building and education for county governments.  

c). Improve enforcement of existing laws and legislations 
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There is need to improve enforcement of existing laws, regulations and policies. The main 

challenge appears to be the enforcement of existing legislation where both the national and 

county governments are unable to move people who are living or have built homes in the 

riparian areas. Several respondents cited the need for increased security and strict protection of 

certain areas of the riparian lands through fencing, compliance promotion, imposing sanctions, 

evictions and revocation of illegally acquired land entitlements.  

d). Identify, Delineate, Demarcate and Document Riparian Lands 

There is a lack of adequate information on riparian lands extents, health, and functions in the 

country. This calls for a need to undertake a specific national riparian lands mapping exercise 

in order to develop an inventory of the riparian areas within public and private properties, to 

enable specific protection. Counties should identify and map all significant public lands, water 

resources and lands in the vicinity, including all the natural water bodies such as rivers, streams, 

lakes, watercourses, aquifers, riparian lands, wetlands, flood zones, reserve lands, natural 

recharge and discharge areas located within its jurisdictional boundaries. Similarly, several 

respondents highlighted the need for better baseline information, and more appropriate 

technical tools, such that outcomes can be better monitored and decisions can be better 

informed by appropriate information. 

e). Improve coordination of governments and programmes 

The riparian lands in the study area covers the interests of politicians, opinion leaders, NEMA, 

County Governments, the Physical Planning Department, other government agencies and all 

other relevant land users. This case is further worsened by the poor coordination from these 

institutions which are responsible for conserving and managing the riparian lands since this 

study found that even they have varied vested interests. In general, respondents recognized that 

there are a number of programmes that currently exist that have led to successful riparian land 

management; however, some respondents suggested that with better coordination and 

cooperation between the various agencies, even greater success could be achieved. In order to 

address issues of coordination of riparian land management between various levels and 

departments of government it is important to promote consistency in riparian management 

across jurisdictions that permit or manage land and water use. 

f). Promote sustainable conservation practices and involvement of riparian residents 

There is need to empower and sensitize the local stakeholders and communities living along 

riparian lands on riparian land protection in order to mobilize their own capacities and create 

institutions operated by them. This could be facilitated through extension outreach programmes 

and use of indigenous knowledge on improved conservation practices like agroforestry, 

conservation agriculture, landscape restoration activities like tree planting and reseeding, 

establishment of conservation riparian buffer, and, soil and water conservation measures to 

curb soil erosion. Other programmes include clearing garbage and waste off the water courses 

at a fee such as the Watamu beach programme in Kilifi County (Gwada et al., 2019). 

g). Improve land tenure and land use administration, and, clarify land use rights 
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Tenure can be described as the rights of secure, long-term access to land and other resources, 

their benefits, and the responsibilities related to these rights (Barrow and Murphree, 2001). 

Related to tenure rights are ownership, proprietorship and entitlement. Majority of the 

respondents indicated that they did not have tenure rights.  

Tenure rights confer authority and responsibility and the strength of tenure acts as an incentive 

for the community to conserve resources. Where the local people lack strong tenure rights they 

may not support conservation initiatives, and, when tenure rights are certain, they provide 

incentives to utilize natural resources sustainably or invest in resource conservation. The 

respondents indicated the need to improve entitlement to motivate stewardship of riparian lands 

among the adjacent land users. 

h). Increase the capacity of governments and other agencies 

Riparian lands management in Kenya is a complex task, given the diversity of users and 

activities that occur on the landscape. This complexity requires not only clear and concise 

regulatory and policy direction, but also the human and financial capacity within the county 

government to carry through with education programs, enforcement, and monitoring activities: 

While the government has a clear role to play in the development and enforcement of laws, 

regulations and policies, there are other important roles that other non-governmental 

organizations and community-based organizations play in the management of riparian lands in 

Kenya. These organizations require financial and technical support in order to maintain or 

increase the level of service that they currently deliver. Providing additional resources to 

counties in the form of qualified and knowledgeable personnel can be a way to improve riparian 

lands management outcomes in the country. 

i). Increase government accountability  

Increasing government accountability was brought forward as a strategy to improve outcomes 

by several respondents. This increased accountability could come in the form of stronger 

department mandates for managing public land, and more open and transparent reporting and 

monitoring programmes.  

j). Encourage conservation on private lands through incentives 

Riparian lands management outcomes in Kenya can be improved by creating incentives for 

riparian lands conservation, as such would foster stewardship of the riparian areas and the 

conservation attitudes of the surrounding land users. The type of incentive may vary, but during 

the stakeholder’s consultation, there was general agreement that private landowners often incur 

financial risk or forgo financial opportunities to pursue riparian land conservation activities, 

and offsetting these costs through incentives would result in improved outcomes. One 

particular type of incentive that can serve as a classical example include tax exemption on 

private land set to improve conservation outcomes. Others include the government, both at the 

national, county and municipal levels, to set up a fund for paying local residents around riparian 

areas to encourage them to gather waste and deliver it to designated sites. 

References 



 

97 

Constitution of Kenya, 2010  

Environmental Management and Coordination Act (EMCA) 1999 (Amended 2015) 

Water Act, 2016; Laws of Kenya  

Water Resources Management Rules, 2007 

Barrow, E.G.C. and Murphree, M. (2001) Community conservation: From concept to practice. 

In D. Hulme and M. Murphree (eds.) African wildlife and livelihoods: The promise and 

performance of community conservation. James Currey Ltd: Oxford 

Bellows, B. C. (2003). Protecting riparian areas: Farmland management strategies. Soil 

systems guide, appropriate technology transfer for rural areas. www.attra.ncat.org. Accessed 

on 22nd May,2018.  

Booth D.B., Karr J.R., Schauman S., Konrad., C.P., Morley, S.A., Larson., M.G. and Burges 

S.T. (2004). Reviving urban streams: Land use, hydrology, biology and human behaviour. 

Brundtland Report (1987). The Report of the World Commission on Environment and 

Development. Our Common Future. United Nations, General Assembly Resolution 42/187. 11 

December 1987. Oxford University Press. 

Clare, S. and G. Sass (2012). Riparian lands in Alberta: Current state, conservation tools, and 

management approaches. Edmonton, Alberta. Fiera Biological Consulting Ltd. Report #1163.  

Frietag, A., McGinley, M., & Tollner, E. (2008). Riparian Zone. http : 

www.eoearth.org/article/riparian_zone. Retrieved on 27/12/2018. 

Gregory, S.V., Swanson, F.J., McKee, W.A. and Cummins, K.W. (1991). An ecosystem 

perspective of riparian zones: Focus on links between land and water. Bio-Science 41(8):540-

551. 

Gwada, B.; Ogendi, G.; Makindi S.M.; Trott, S., (2019). Composition of plastic waste 

discarded by households and management approaches. Global J. Environ. Sci. Manage., 5(1): 

83-94. 

Hawe, E. S. (2005). Riparian Buffer Zones: Functions and Recommended widths. 

Karisa C. (2010), Negotiated Rehabilitation of Riparian Zones, 46th International Society of 

City and Regional Planners Congress 2010 held in Nairobi Kenya. 

http://www2.econ.iastate.edu/classes/econ362/hallam/Readings/SocialContractHelium.accese

d on 20th May, 2018. 

MoA, MoL, NCC, WRMA and NEMA, 2011. Report of the Technical Advisory Committee 

on Riparian Reserves for Water Bodies in Kenya. Government of Kenya. 

Muketha S.M. (2014): Riparian zone conservation in a changing urban land use environment: 

A case of Nairobi River Basin, Kenya. Unpublished PhD Thesis. Department of Urban and 

Regional Planning. School of Built Environment. University of Nairobi. 



 

98 

NRC (National Research Council, 2002). Riparian Areas: functions and strategies for 

management. National Academy Press, Washington, D.C. 428 pp. 

Smith, B. and Prichard, D. (1992). Riparian area management: Management techniques in 

riparian areas. US Department of the Interior Bureau of Land Management Services Centre: 

Denver. 

UN (2006). The Ramsar Convention Manual: A guide to the Convention on Wetlands. Ramsar, 

Iran, 1971 (4th ed.). Gland, Switzerland: Ramsar Convention Secretariat. 

Vannote R.L, MinShall, G.W., Cummins K.W., Sedell, J.R. and Cushing, C.E (1980). The river 

continuum concept. Canadian Journal of Fisheries and Aquatic Sciences 37: 132-137. 

Webster New Universal Unabridged Dictionary (1976). 

  



 

99 

 

 

 

 

 

SUB-THEME 2:  INNOVTIVE RESEARCH ON 

ARTIFICIAL INTELLIGENCE, BIG DATA, 

BLOCKCHAIN TECHNOLOGY AND MACHINE 

LEARNING FOR SUSTAINABLE 

DEVELOPMENT  

 

AND 
 

SUB-THEME 3: MATHEMATICS, STATISTICS 

AND DATA SCIENCE FOR SUSTAINABLE 

DEVELOPMENT  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

  



 

100 

 

EFFECTS OF MASTERY LEARNING STRATEGY ON MATHEMATICAL 

COMPETENCE AMONG SECONDARY SCHOOL STUDENTS IN KENYA 
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ABSTRACT 

Mathematics is considered as a vital subject that supports the development of critical and 

logical thinking. It provides effective power to analyze, describe and understand the sciences 

hence fundamental subject in the school curriculum globally as an instrument for the 

development of all other sciences. However, majority of students across the world dislike 

mathematics and stay away from many careers related to mathematics. The students’ lack of 

interest for mathematics could be attributed to poor quality of instruction and the instructional 

method deployed but not lack of student’s ability to learn. The objective of the study was to 

investigate the impact of mastery learning strategy on improving the students’ mathematical 

competencies. To achieve the objective a sample of one hundred and fifty four (154) form two 

students from two schools were randomly placed into either the group taught by using Mastery 

Learning Strategy (MLS), the experimental group or those taught using Conventional Group 

Learning (CGL), the control group.  The two groups were subjected to a competence test before 

and after the intervention of MLS. The Analysis of Variance (ANOVA) and Chi-Square tests 

were used to test whether the two groups’ level of competence test achievement in 

Mathematics, differed significantly at 0.05  significance level.  Based on the study findings, 

the competence test mean score was 18.36 with a standard deviation of 17.34 and 28.27 with a 

standard deviation of 17.96 for the control and the experimental group respectively after the 

MLS intervention. The analysis of variance indicated that the mean score difference was 

significant at 0.05  as evident by the Fishers ratio and p-value of  

0.05, 1, 15212.334 3.90F F      and  Pr 0.023 0.05  respectively. Therefore, the MLS was 

recommended for improved competence performance. The study recommended a replication 

of the research to another region and respondents to ascertain the validity and reliability of the 

findings.  

 

 

Introduction 

Mathematics though a vital subject is in most cases poorly done and most students dislike it. 

Despite, the daily needs and the roles played by mathematics in the society, there has been 

persistent poor performance in the subject worldwide. In United States of America for example, 

the Program for International Students’ Assessment (PISA), reported that students were graded 

beneath average in mathematics (Ginsburg, Lei wand, & Pollock, 2009). Also in India, students 

who sat for the same examination emerged second to last in global rating. In Africa, poor 
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performance has also been registered in Mathematics at all levels of education with South 

Africa, Ghana, Morocco, and Botswana, students ranked below average in 2010 and 2015 

Trends in International Mathematics and Science study. Countries like Nigeria have reported a 

high failure rate in mathematics. Students in Kenya perform poorly in mathematics and 

sciences (Changeiywo, 2000). Needless to mention that in Kenya mathematics performance in 

the national examination is still wanting. The Kenya National Examination Council (KNEC) 

reported a failure rate of 74.4% and 72.1% in 2008 and 2009 respectively. Nearly ten years 

later the situation has not changed. The failure rate in mathematics at Kenya Certificate of 

Secondary Education (KCSE) examination in 2015 and 2016 was reported as 71% and 72.5% 

respectively.  

In Machakos County, Machakos sub-county the situation is not different. The failure rate in 

mathematics is on average 72.64% meaning a pass rate of 27.36% between the year 2010 and 

2017 as indicated in table 1.1 below. 

 

Table 1.1 KCSE Mathematics Examination Results  in Machakos Sub-County,2010-2017 

Year                    % Pass               Year             % Pass               Year                 % Pass 

2010                   25.4                     2013              28.1                 2016                    28.2 

2011                   24.4                     2014             29.8                  2017                  25.7        

2012                   27.7                     2015               29.6 

        Source:  Sub-County Director of Education Office, Machakos. 

It is indicative from the table that something needs to be done about the teaching of 

mathematics in Machakos sub-county to improve the level of competence which is on average 

at 27.36%. A new method needs to be tried to see its effect on competence in mathematics in 

Machakos Sub-County. Otherwise, the students miss out the competencies needed to take their 

rightful place in the fields of commerce, industry, technology and science just to mention a 

few. In this technological era, mathematics literacy is a necessary component in that we are 

constantly called upon to carry out various calculation, make estimates, carry out 

measurements of various types, make predictions and make sense of the tremendous amount 

of data. 

The poor performance is an indicator that the learning of Mathematics may not have been 

sufficiently adequate. Teachers have potentially strong influence on students learning. As 

Wambugu observes the teaching approach that a teacher adopts is one factor that may strongly 

affect students’ achievement (Wambugu, 2008). The teacher faced with the job of creating an 

environment in which each student can develop his potential and attain competence is 

confronted with a monumental task. This task may be impossible unless the teacher can employ 

instructional methods and materials sufficiently appropriate for each student to enable him to 

master the basics of the curriculum (Sharma, 1998).  
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The study, therefore, investigated the Mastery Learning Strategy (MLS) as teaching approach 

to overcome the challenges faced in the learning of mathematics. 

Objective of the Study 

To compare the level of achievement on a mathematics competence test of students taught 

using MLS and those taught using CGL in form two classes. 

Hypotheses of the study 

There is no significant difference in the mathematical competence of students who  are exposed 

to mastery learning strategy (MLS) and those who are exposed to the conventional group 

learning (CGL). 

 

Methodology  

The study adapted Quasi Experimental Research (Solomon four non-equivalent group) design 

because of the non-random assignment of students to the groups.  To achieve the objective a 

sample of one hundred and fifty four (154) form two students from two schools were randomly 

placed into either the group taught by using Mastery Learning Strategy (MLS), the 

experimental group or those taught using Conventional Group Learning (CGL), the control 

group. The teachers from the respective schools were teaching the control groups while the 

researcher was teaching the experimental groups to maintain uniformity in the MLS. The two 

groups were subjected to a competence test before and after the  MLS intervention.    

Research Findings 

Respondents’ Level of Achievement on a Mathematics Competence Test 

In order to examine the degree to which mastery learning strategy influenced the learning of 

mathematics as compared to the conventional group learning, the level of achievement on a 

mathematics competence was conducted for both groups before the mastery learning strategy 

intervention method was rolled out.  There after another test of the same difficult level was 

conducted to the same students as discussed in the following sections.  

 

Respondents’ Level of Achievement before the Intervention 

The participating students were subjected into the entry competence test prior to mastery 

learning strategy intervention. The analysis of variance was conducted for both the control and 

the experimental group and the table below gives the summary findings. 

 Table Before intervention    

Source of  

variance 

Sum of 

Square df 

Mean 

Square cF  sF  Pr(>F) 

Between Groups  20.585 1 20.585 0.1995 3.90 0.743 

Within Groups 15682.366 152 103.173    

Total 15707.768 153     
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Based on the variation between sample means to the variation within the samples ratio 

symbolized by F and the P-value, indicated that statistically there was no significant difference 

in performance between the control group and the experimental group at the entry level. This 

was because the F computed value 0.1995 was less than the F standard critical value 3.90 at 

0.05  and (1,152) degrees of freedom. While the p-value 0.743 was greater than 0.5 

implying the null hypothesis was true at 0.05  .  

Respondents’ Level of Achievement after the Intervention 

The analysis of variance was conducted for both the control and the experimental group and 

table below gives the summary findings.  

 ANOVA Table after the Intervention    

Source of  

variance 

Sum of 

Square df 

Mean 

Square cF  
sF  Pr(>F) 

Between groups  1691.439 1 1691.439 12.334 3.90 0.023 

Within groups 20844.851 152 137.137    

Total 22536.290 153     

 

The variation between sample means to the variation within the samples ratio (F) and the P-

value, indicated that statistically there was a significant difference in performance between the 

control group and the experimental group at the exit level. This was because the F computed 

value 12.334 was greater than the F standard critical value 3.90 at 0.05  and (1,152) degrees 

of freedom. While the p-value 0.023 was less than 0.05 implying that we reject the null 

hypothesis  at 0.05  . 

Chi-Square Analysis on Groups’ Mathematics Competence Test  

A Chi-square test was conducted between the control and the mastery learning strategy group’s level of 

competence test difference.  The observed and the expected values were entered as in table below. 

 Contingency Table before Intervention  

 

 

Computed Chi-Square=0.022, P-value=0.883 

 

The calculated Chi-Square value was 0.022 which is less than the tabulated chi-square value at 

5% significance level with 2 degree of freedom (3.84). Therefore there was statistically no 

significant difference with regard to competence test performance in mathematics. Although 

the control group had more students failing compared to the group taught using the mastery 

Exam 

Performance 

 Class 

Total Count Experimental Control 

Failed Observed 20 52 72 

Expected 20.3 51.1 71.4 

Passed Observed 40 42 82 

Expected 39.7 42.9 82.6 

 Total 60 94 154 
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learning strategy, the difference was not statistically significant at 0.05  . The P-value of 

0.883 confirmed the chi-square results findings. 

Chi-Square Analysis on Groups’ Mathematics Competence Test 

Chi- Square analysis for the performance of the two groups was also conducted. The overall 

score for the two groups was determined which was 24.01 and the student who scored less than 

the average score was classified as failed otherwise it was a pass regardless of the group. Table 

below gives the summary of the Chi-Square analysis  

 Contingency Table after Intervention  

 

 

The calculated chi-square value was 10.459 which was greater than the tabulated chi-square 

value at 5% significance level with 2 degree of freedom (3.84). Therefore, there was 

statistically significant difference with regard to competence test performance in mathematics 

whereby the control group had more students failing 74(85%) compared to the group taught 

using the mastery learning strategy which 13(15%) students scoring below average. The P-

value of 0.001 confirmed the results findings. 

 

Therefore, there was a significant difference in scores after the mastery learning strategy 

intervention. These findings were in agreement with Cronbach and Snow (1969), who 

emphasized on the fact that improving the quality of instruction can optimize the learning of 

particular learners. It confirmed that mastery learning strategy (MLS) yields better retention 

and transfer of material, yield greater interest and more positive attitude in various subjects 

than Non-Mastery Learning Approaches as earlier documented by Ngesa, 2002; Wachanga and 

Gamba, 2004 and Wambugu, Changeigwo, 2007 and Davrajoo, et al (2010). The study findings 

were in tandem with Wambugu & Changeiywo (2007) findings who opined that MLS helps 

the students to acquire prerequisite skills to move to the next unit. Moreover, Hutcheson (2015), 

Tukur (2018) and Uchechi, Ezinwanyi and Ihendinihu (2013) studies revealed that there is a 

significant effect on the academic and mathematics achievement respectively for the students 

who were exposed to mastery learning strategy. Mastery learning strategy (MLS) can help the 

teacher to know student’s area of weakness and correct it thus, breaking the cycle of failure.  

 

 

 

 

 

Recommendations 

Exam 

Performance 

 Class 

Total Count Experimental Control 

Failed  Observed 13 74 87 

Expected 27.9 59.1 87.0 

Passed Observed 47 20 67 

Expected 32.1 34.9 67.0 

 Total 60 94 154 

https://www.semanticscholar.org/author/Uchechi-Ezinwanyi-Ihendinihu/118081215
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Since there was a significant improvement in mathematics performance both the teachers and 

the learners should be exposed to MLS which helps the teacher to know student’s area of 

weakness and correct it thus, breaking the cycle of failure in mathematics.  

The study recommended a replication of the research to another region and respondents to 

ascertain the validity and reliability of the findings.  

The investigation of this study was carried out for mathematics performance. It can also be 

carried out for other subjects in the school curriculum and more variables may be included 

since there is enormous scope and need for further work in all areas of the curriculum. 
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Abstract 

Application of Fixed-Point Theorem has tremendously increased in different areas of interest and 

research. Fixed Point Theorem presents that if 𝑇: 𝑋 → 𝑋 is a contraction mapping on a complete metric 

space (𝑋, 𝑑) then there exists a unique fixed point in 𝑋. A lot has been done on application of contraction 

mapping in Fixed Point Theorem on metric spaces such as cantor set with the contraction constant of 
1

3
 

, the Sierpinski triangle also with contraction constant of 
1

2
 . On the other hand, a mapping 𝑇: 𝑋 → 𝑋 on 

(𝑋, 𝑑) such that ∀𝑥, 𝑦 ∈ 𝑋: 𝑑(𝑇𝑥, 𝑇𝑦) ≥ 𝑑(𝑥, 𝑦) is called an expansive mapping. There are various 

types of expansive mappings such as; isometry expansive mapping, proper/strict expansive mapping 

and anticontraction expansive mapping. From the available literature, Fixed Point Theorem has been 

derived using contraction mapping approach. In this study, the relationship between contractive and 

expansive mapping shall be utilized, with an intention to determining the derivation of Fixed-Point 

Theorem using the expansive mapping approach. The outcome of this study will be useful in areas such 

as the game theory in economics on how and why people make decisions, as in theory of differential 

and integral equation especially in initial value problems (IVP)  

 

Keywords: Expansive mapping, contraction mapping, Fixed point theorem, Isometry and iteration 

 

 

Recall the following definition; 

Definition 1.1 Expansive mapping (Yeilkaya and Aydin, 2020) 

Let (𝑆, 𝑙) be a metric space. A mapping 𝑅: 𝑆 → 𝑆 on (𝑆, 𝑙) such that ∀ 𝑥, 𝑦 ∈ 𝑆: 𝑙(𝑅𝑥 , 𝑅𝑦) ≥ 𝑙(𝑥, 𝑦) is 

called an expansive mapping. 

The following result is a consequence of the definition of expansive mapping.  

Types of expansive mappings 

https://www.researchgate.net/profile/Musundi-Wabomba
mailto:3jkinyanjui@kyu.ac.ke
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I. An expansion 𝑅: 𝑆 → 𝑆 such that ∀ 𝑥, 𝑦 ∈ 𝑆: 𝑙(𝑅𝑥 , 𝑅𝑦) = 𝑙(𝑥, 𝑦) is called an isometry, 

which is the weakest form of expansive mappings. 

II. An expansion 𝑅: 𝑆 → 𝑆 such that ∀ 𝑥, 𝑦 ∈ 𝑆 𝑥 ≠ 𝑦: 𝑙(𝑅𝑥 , 𝑅𝑦) > 𝑙(𝑥, 𝑦) is called a 

strict/proper expansion 

III. An expansion 𝑅: 𝑆 → 𝑆 such that ∃ 𝐸 > 1 ∀ 𝑥, 𝑦 ∈ 𝑆 ∶  𝑙(𝑅𝑥 , 𝑅𝑦) ≥ 𝐸𝑙(𝑥, 𝑦) is called 

an anti-contraction expansion constant E. 

Strict expansion can be anti-contraction expansion but the converse is not true. 

Yeilkaya and Aydin (2020) gave a good account and in depth analysis of expansive mapping, efforts 

can be directed towards the existence of fixed point in expansive mappings. 

The aim here is to review the expansive mappings and its properties. As this question on expansive 

mappings is too general since we have different spaces and imitating what Banach did in 1922, the 

following two properties are necessary; 

a) Does the fixed point exist under expansive mapping? 

b) If the fixed point exists, is it unique? 

The goal here is to present the recent results in trying to answer the questions above. The key idea is 

to combine the iteration property and expansive mapping properties with an aim of achieving the 

results. 

 

The following Lemma is useful in achieving the main results. 

Lemma 1.2 Contraction (Ahmed, M. A, 2009). Let  𝑅: 𝑆 → 𝑆 be a contraction mapping on a 

complete metric space (𝑆, 𝑙), then there is exactly one solution 𝑥 ∈ 𝑆. 

Types of contractive mappings 

Abbas, M., & Rhoades, B. E. (2009) Presented the following types of contractive mapping, which are 

useful in achieving main results. 

I. A mapping 𝑅: 𝑆 → 𝑆 such that ∀ 𝑥, 𝑦 ∈ 𝑆: 𝑙(𝑥, 𝑦) = 𝑙(𝑅𝑥 , 𝑅𝑦) is an isometry mapping 

since they preserve the isometric distance. This case the object distance is equal to the 

image distance. 

II. A mapping 𝑅: 𝑆 → 𝑆 such that ∃ 𝑥, 𝑦 ∈ 𝑆 𝑥 ≠ 𝑦: 𝑙(𝑅𝑥 , 𝑅𝑦) < 𝑙(𝑥, 𝑦) is called a 

proper/strict contraction. 

 

Remark: The main aim is to show that it is possible to extend the results of 

contraction mapping and utilize it in expansive mapping so as to achieve the main 

results of this study 

Fixed-Point Theorem under expansive mapping approach. 

Recall the definition of fixed-point iteration and expansion mapping  that are useful in achieving the 

results. 

Definition 1.3 Expansion (Xiang and Yuan R, 2009)  
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Let (𝑆, 𝑙) be a complete metric space. If 𝑅: 𝑆 → 𝑆 is an onto mapping and ∃ a constant 𝑘 > 1 such that 

𝑙 (𝑅𝑥 , 𝑅𝑦) ≥ 𝑘 𝑙 (𝑥, 𝑦) for each 𝑥, 𝑦 ∈ 𝑆. Then 𝑅 has a unique fixed point.  

Definition 1.4 Fixed-point iteration (Abbas and Rhoades, 2009).   

Let 𝑓 be a function defined on ℝ and a point 𝑥0 in the domain of 𝑓, the fixed-point iteration is 𝑥𝑛+1 =

𝑓(𝑥𝑛), 𝑛 = 0,1,2 …which yields the sequence 𝑥0, 𝑥1, 𝑥2, …which converges to 𝑥 

By utilizing the above properties then the main aim is to determining the existence of unique fixed point 

under expansive mapping, the following are the main results; 

 

 

 

 

Lemma 1.5 

Let  𝑅: 𝑆 → 𝑆 be an anti-contraction expansive mapping on a complete metric space S and  𝑅 is onto. 

Then 𝑅 has a fixed point in 𝑆. 

Proof 

Let 𝑥0 ∈ 𝑆, since 𝑅 is bijective (inverse exist), then ∃ an element 𝑥1 satisfying 𝑥1 ∈ 𝑅−1(𝑥0). By the 

same way, construct a sequence 𝑥𝑛 ∈ 𝑅−1(𝑥𝑛−1) where (𝑛 = 1, 2,3, … ) here the concept of iteration 

as 𝑆𝑛 = 𝑅(𝑆𝑛−1) is applied. 

If 𝑥𝑚−1 = 𝑥𝑚 for some 𝑚, then 𝑥𝑚 is a fixed point of  𝑅,suppose 𝑥𝑛 ≠ 𝑥𝑛−1 for every 𝑛. So, 

From iteration 𝑆𝑛 = 𝑅(𝑆𝑛−1) it implies; 

𝑙(𝑥𝑛+1, 𝑥𝑛+2) = 𝑙(𝑅(𝑥𝑛), 𝑅(𝑥𝑛+1)) 

Since this is an expansive mapping then  

                                         𝑙(𝑅(𝑥𝑛), 𝑅(𝑥𝑛+1) ) ≥ 𝑘𝑙(𝑥𝑛, 𝑥𝑛+1) Where 𝑘 > 1 is expansive constant 

𝑙(𝑥𝑛, 𝑥𝑛+1) ≤
1

𝑘
𝑙(𝑅𝑛−1, 𝑅𝑥𝑛) ≤ (

1

𝑘
)

𝑛

𝑙(𝑥0, 𝑥1)  

According to triangular property that is {𝑑(𝑎, 𝑐) ≤ 𝑑(𝑎, 𝑏) + 𝑑(𝑏, 𝑐)} then; 

𝑙(𝑥𝑛, 𝑥𝑛+𝑚) ≤ 𝑙(𝑥𝑛 , 𝑥𝑛+1) + ⋯ + 𝑙(𝑥𝑛+𝑚−1 , 𝑥𝑛+𝑚) ≤ 

(
1

𝑘
)

𝑛+1

𝑙(𝑥0, 𝑥1) + ⋯ + (
1

𝑘
)

𝑛+𝑚

𝑙(𝑥0, 𝑥1) 

Since this will form a geometric series with the common ratio  
1

𝑘
  and the first term as (

1

𝑘
)

2

 then; 

≤
(

1
𝑘

)
𝑛+1

1 −
1
𝑘

𝑙𝑁(𝑥0, 𝑥1) 
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Let 𝜀 > 0, be arbitrary since 𝑘 ∈ ℕ, find a large 𝑁 ∈ ℕ so that  

𝑘𝑁 >
(1− 

1

𝑘
)

𝑙(𝑥1,𝑥0)
  

Therefore, by choosing 𝑚 and 𝑛 greater than 𝑁 write as : 

𝑙(𝑥𝑚 , 𝑥𝑛) ≤ 𝐾𝑛𝑙(𝑥1, 𝑥0)(
1

1− 
1

𝐾

) < {
(1−

1

𝐾
)

𝑙(𝑥1,𝑥0)
𝑙(𝑥1, 𝑥0)(

1

1−
1

𝐾

) =𝜀 

Based on the above it shows that the sequence {𝑆𝑛} is Cauchy since every point on it converges to a 

limit on 𝑆.Since (𝑆, 𝑙) is complete then the limit 𝑥∗ ∈ 𝑆 exist, by utilizing the definition of completeness. 

Moreover, 𝑥∗ must be a fixed point of 𝑅 

𝑥∗ = lim
𝑛→∞

𝑥𝑛= lim
𝑛→∞

𝑅(𝑥𝑛−1)=𝑅 ( lim
𝑛→∞

𝑥𝑛−1) = 𝑅(𝑥∗) 

Since 𝑅 is bijective then continuity is assured since the inverse exist cannot have more than one fixed 

point in (𝑆, 𝑙) since it is onto and one to one. Taking any pair of distinct points  𝑝1 and 𝑝2 as their fixed 

point will end up contradicting the expansion of 𝑅. Such that; 

𝑙{𝑅(𝑝1), 𝑅(𝑝2)} = 𝑙(𝑝1, 𝑝2) < 𝑘𝑙(𝑝1, 𝑝2) 

 

It then follows that the points 𝑝1 and 𝑝2 must not be distinct, that is 𝑝1 = 𝑝2. Hence 𝑅 has a unique 

fixed point. 
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Abstract 

Fog computing (FC) is a new distributed computing platform that aims to bring computers 

closer to their data sources. The cost of transmitting data to a remote cloud is reduced as a result 

of this. However, due to node mobility and resource limits, it has reliability and dependability 

difficulties. As a result, this research focuses on fault tolerance by conducting a survey of state-

of-the-art reviews on fog computing resilience. The study used the PRISMA (Preferred 

Reporting Items for Systematic Reviews and Meta-analyses) method, in which eligible articles 

were subjected to a systematic review. Three databases were utilized to search, analyze, and 

choose publications published between 2017 and 2022: IEEE Explore, Springer Link, and 

Google Scholar. The findings reveal a growing interest in the topic, but the technology is still 

in its infancy. Two issues have attracted researchers' interest: ensuring stable data storage in 

systems with unreliable and untrusted nodes, and ensuring effective task allocation in the face 

of fluctuating computation load. The architectures of such systems are dominated by 

redundancy-based strategies, both static and dynamic. The study identified the most essential 

dependability criteria for fog-to-cloud computing; reliability, availability, and quality of 

service. 

 

Index Terms—Blockchain, Fog Computing, fault tolerance, fog reliability, edge computing 

 

1.0 Introduction  

On a worldwide scale, the Internet of Things (IoT) now supports humans in everyday scenarios. 

Sensors are used in IoT systems to capture a large amount of data, allowing for smart decision-

making. These devices communicate with one another [1]. Each IoT device is dedicated to a 

single task and is therefore only equipped with the hardware required to complete that task. 

Furthermore, IoT devices typically do not have access to a large quantity of energy and so are 

incapable of performing extensive computations. As a result, the IoT largely relies on cloud 

services to give reasoning on transmitted data and relay results to the next machine in an IoT 

application's underlying process chain [2]. 

All IoT devices lack the appropriate hardware to interface with cloud services directly. Brokers 

and intermediaries can assist in closing the gap. They provide local services as well as 

communication channels. An assemblage of these virtualized broker nodes forms the fog 

computing layer. Because fog nodes must be physically proximate to their linked client devices, 

this middleware is geographically spread by default [2]. When combined with the fog  
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computing paradigm, the Internet of Things will provide a quickly increasing foundation for 

new, rapidly evolving blockchain application scenarios. 

The fog computing layers are depicted in Figure 1. The sensor layer, according to Hendrik L. 

et al [7], processes sensor data away from centralised nodes and toward individual data sources. 

It effectively moves computational functions to the network's edge. It triages the data on the 

fly, decreasing the amount of data sent back to the central repository. It streamlines fog's 

communication chain and eliminates potential failure points. The fog layer drives intelligence 

down to the LAN level of network architecture, where data is processed in a fog node or IoT 

gateway. It entails bringing computers closer to the sensors with which they communicate. [7] 

[13] 

From a global perspective, the cloud layer is a combination of caching and processing paradigm 

that offers many IoT applications. The cloud has notable processing and caching capabilities, 

and subscribers can access it from anywhere, at any time if they are connected to the Internet. 

The cloud makes advantage of virtualization technology to separate IoT application fog nodes. 

The cloud obtains accurate data from several fog devices and performs a worldwide review on 

the data provided by these devices [7]. 

 

 

Figure 1: Fog computing scheme [6] 

1.1 Traditional conceptions of dependability and fault tolerance 

A dependable system is one that is trusted and available [8]. Dependability is defined as a 

system's ability to offer its desired service continuously over a set length of time. Dependability 

can be classified into three categories. The dependability traits are the initial type of notion for 

dependability. Attributes are the system's most important needs for reliability, and they can be 

quantified using quantitative or qualitative measurements [7]. 

Threats to dependability are the unintended events that cause the system to fail to perform its 

function. Fault, error, and failure are all linked together in a chain. A fault is a flaw in one of 

the system's components that can produce errors; an error is an inaccurate value in the system 

state that can cause the desired service to deviate - a failure [8]. 

The means of dependability are the third type of concept. The procedures and techniques that 

can be utilized to verify that a system is trustworthy and capable of delivering the intended 

service are referred to as means. A mixture of these methods should be considered from the 
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system's design stage onwards in order to have a trustworthy system [9].

Dependability 

Threats 

Faults Errors Fault tolerance 

 

Figure 2: As a subset of dependability, fault tolerance is important. 

Fault can be explained in four dimensions, according to Zainab et al [8] 

i. Fault Tolerance: means of avoiding service outages in the event of a fault; 

ii. Fault Removal: a method of lowering the quantity and severity of errors; 

iii. Fault Forecasting: means estimating the current number of flaws, their future occurrence, and 

their anticipated consequences. 

iv. Fault Prevention: a technique for preventing the occurrence or introduction of flaws; 

 

In a fog-to-cloud environment, failure may take different dimensions; 

Node Failure: Physical hardware devices or virtual machine (VM) nodes are both considered 

fog nodes. Fog node failure is caused by storage, memory, compute, and data crashes.  

Link Failure: In fog infrastructures, this is caused by the failure of virtual and/or physical 

connectivity. In different directions, distinct forms of link failures are investigated: Cloud-to-

fog and vice versa; 2) Fog-to-fog and vice versa; and 3) Fog-to-edge and vice versa. 

Other types of failure: The fog computing resources are in charge of providing services and 

distributing these services or applications across the network. Services are shared and 

distributed across fog nodes, edge network devices, and other components that may require 

dynamic updates. Limitations in resource allocation, application placement, task scheduling, 

and other factors may cause services to fall short of expectations. 

 

2.0 Related work  

Big data is fast propelling the IoT industry to the next level, requiring it to deal with both 

massive scale and high complexity. These technical factors also raise worries regarding latency 

sensitivity, which limits IoT's growth to some extent [12], [13]. The link between temporal 

scales, from milliseconds to months, and service levels, from sensors to corporate data 

repositories, was examined by Bonomi et al. [14]. The classic cloud computing architecture's 

low latency sensitivity is embodied in two perspectives: networking and data. 

In terms of networking, traffic from each subsystem of a large-scale IoT system, such as a 

smart city, converges toward the data center in a pyramid-like arrangement. As a result of the 

data deluge, the networks near the center may experience traffic overload, resulting in a 

fluctuate of network issues, including significant latency. 

Even when the time cost of long-distance transmission is taken into account, cloud-based 

architecture cannot meet the latency-sensitive needs of many IoT applications. Furthermore, 

data is an impediment to both networking and computation. Preprocessing technologies are 

proposed in several IoT models to trim the data. This is typically accomplished by removing 
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redundancy, which inevitably contains a great deal of overt and latent semantics and contexts 

generated from data sources [15]. However, in the context of big data, redundancy can play an 

important role in exploring some underlying/unexpected information, and discarding such data 

may result in a decrease in prediction accuracy. 

 

Despite the fact that latency sensitivity and big data appear to be contradictory, the two 

concepts are inextricably linked since the era of latency sensitive big data is upon us. The data 

generated from complicated surroundings via multiple sensors and cameras is vast (about 

1Gb/s) in prominent self-driving car initiatives, such as Google's robotic automobiles. By 

computing these data, the processors must give precise directions to the steering system in 

milliseconds. An onboard computer is insufficient until the technology matures, and cloud 

participation becomes essential. 

 

A "smart" car, on the other hand, may lose its intelligence and cause accidents if data is delayed 

in a cloud server due to queueing or networking failure. Some organizations have prophesied 

or provided solutions to alleviate the dual pressures of networking and data in order to reach 

intelligent aims. According to IDC Future Scape 2015 [16], "IoT at the edge," which refers to 

the marginalization of data processing steps in IoT, will account for a major share of the market, 

"40 percent," in the source study. Edge computing technologies, which can move computing 

and networking services out from centralized facilities, appear to be a key area.  

 

The following sections introduce various relevant platforms; 

Ubiquitous Computing (UC) [17] is a traditional computing paradigm in which lightweight 

data processing is performed using terminals such as a mobile phone, sensor, actuator, wearable 

equipment, gateway, and access point. UC is largely acknowledged as the IoT's cornerstone. 

UC, for example, has a high amount of mobility and embeddedness, according to [18]. In 

general, UC appears to be a hybrid of mobile computing and edge computing. 

Satyanarayanan et al. [13] first described cloudlets as "trusted, resource-rich computers in the 

local vicinity of mobile users." Cloudlet's mission is simple: "to bring the cloud closer." 

Verbelen et al. [19] analyzed the VM-based cloudlet approach's two flaws and offered two 

designs with complementary solutions: adhoc cloudlet and elastic cloudlet. 

These two are primarily used for compute offloading. Cloudlet is a term that describes the 

intersection between cloud computing and edge computing. Mobile Cloud Computing (MCC) 

[20] has lately been a trendy issue due to the popularity of compute offloading in a mobile 

environment. MCC processes a portion of the task locally before migrating the rest to a high-

performance cloud center with the primary goal of reducing energy consumption. MCC is, in 

essence, a crossroads between cloud computing and mobile computing. 

 

Fog Computer (FC), which was first proposed by Cisco [21], is a novel idea that is supposed 

to alleviate latency-sensitive computing challenges. FC, like other edge computing platforms, 

uses local computer resources rather than a remote cloud to process data. The transmission 

latency is reduced by the geographic proximity of the data source and processors. In [22] and 

[24], some research attempts were conducted, and some concepts about FC and its motivational 

role in IoT were presented. 
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3.0 Research Methodology  

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses) guidelines 

were followed in this work, which included a cross-disciplinary systematic review of all 

eligible papers from the following databases: IEEE Explore, Springer Link, and Google 

Scholar. The search's purpose was to find all papers that discussed fog computing fault 

tolerance. To do this, a search string was created using keywords linked to fog computing or 

the properties of dependability and fault tolerance. 

 

3.1 Inclusion criteria  

The following search string were used: “Fog-to-cloud” AND (“fault tolerance*” OR 

“dependability *” AND “*Failure tolerance” OR “Fog computing*” AND “fault tolerance*”). 

Articles in the following databases were searched: IEEE Xplore, SpringerLink,  and Google 

Scholar.  

 

3.2 Exclusion criteria  

All articles written in languages other than English, as well as those published prior to 2017, 

were excluded. Articles with only the abstract available were not included. Review papers with 

a systematic approach were also omitted. Articles that appeared in many journals were also 

omitted. 

3.3 Quality analysis  

This included a title screening process that was divided into two categories: irrelevant and 

relevant. The abstract screening, which contained the same criteria, yielded 211 publications 

that were deemed relevant for full-text reading in the next step. The selection criteria were that 

a paper was identified as a Relevant study if the Abstract contained both terms related to fog-

to-cloud computing. We were optimistic with the abstract screening, allowing articles with 

some ambiguity to go to the next stage.  

This was justified by a desire to find all relevant publications, but it demanded the addition of 

a new review effort, expert reading, which proved to be a substantial decision in terms of time 

and effort. It was noticed, in particular, that the terms reliability and continuity are employed 

in a broad, often ambiguous sense to refer to factors other than fault tolerance, such as quality, 

performance, or accuracy. 

During the full text reading, these papers were filtered out. It was also discovered that while 

some articles accurately referenced fault tolerance key words and emphasized their importance 

for the fog-to-cloud continuum, comprehensive text reading revealed no indication that these 

features were handled at all. These papers were likewise discarded. As a result, after full-text 

reading and a majority judgement, only 26 publications remained as relevant papers for this 

investigation in the last step. 

 

 

3.4 Articles distribution  
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All articles were analysed based on the journal they were retrieved from. Table 1 (below) presents a 

summary of the articles per journal. IEEE explore had 52 retrieved articles, after analysis, only 18 were 

selected. From Springer, 39 articles were retrieved, but only 6 were selected after analysis. Google 

scholar was the last one to be searched. It was realized that almost all the articles in IEEE and Springer 

appeared under google scholar. Therefore, they were excluded according to the criteria. Therefore, 

ultimately out of 120 articles, only two were selected. 

 

Table 1: Databases articles selection distribution  

# Publication journal  Relevant articles 

retrieved  

Total selected articles  

1 IEEE Explore 52 18 

2 Springer Link 39 6 

3 Google Scholar 120 2 

 Total articles  211 26 

 

4.0 Search results 

Twenty-six articles were selected for review. For proper indexing, they were given new codes to avoid 

repetition and confusion with the other in-text cited articles. The indexing was a continuation from the 

in-text citations, the last one being ([23]). Therefore, the first articles ([24]) was coded as ([SR1]) to 

denote Systematic Review article one([SR1]). The matching was done up to the last one ([50]) which 

was coded ([SR26]). The title of the article is indicated against each code.   

Table 2: Sampled article topics  

Referenc

e  

Code  Topic  

[24] [SR1] Towards Fault Tolerant Fog Computing for IoT Based Smart City Applications 

[25] [SR2] Fault-Tolerant Model for Performance Optimization of a Fog Computing System 

[26] [SR3] A Resilient Fog-IoT Framework for Seamless Microservice Execution 

[27] [SR4] Adaptive and Fault-Tolerant Data Processing in Healthcare IoT Based on Fog Computing 

[28] [SR5] A Self-stabilizing Control Plane for Fog Ecosystems 

[29] [SR6]  Enabling Fog Computing using Self-Organizing Compute Nodes  

[30] [SR7] A Dynamic Approach for Consistency Service in Cloud and Fog Environment, 

[31] [SR8] SIoTFog: Byzantine-resilient IoT fog networking.  

[32] [SR9] Automata Based Dynamic Fault Tolerant Task Scheduling  Approach in Fog Computing 

[33] [SR10] A Framework of Fog Computing: Architecture, Challenges, and Optimization,  

[34] [SR11] Reliable and Fault Tolerant IoT Edge Architecture 

[35] [SR12] Privacy-Aware and Authentication based on Blockchain with Fault Tolerance for IoT enabled Fog 

Computing, 

[37]  SR13] A Dynamic Approach for Consistency Service in Cloud and Fog Environment, 

[38] [SR14] An Efficient and Secure Multidimensional Data Aggregation for Fog-Computing-Based Smart Grid, 

[39] [SR15] N-Version Programming for Enhancing Fault Tolerance in Fog-based IoT Systems. 

[40] [SR16] Robust and Fault-tolerant Fog Design & Dimensioning for Reliable Operation, 
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[41] [SR17] "An Alternate Switch Selection for Fault Tolerant Load Administration and VM Migration in Fog 

Enabled Cloud Datacenter, 

[42] [SR18] Towards a distributed computing framework for Fog, 

[43] [SR19] Fog computing and Internet of Things in one building block: a survey and an overview of interacting 

technologies 

[44] [SR20] A survey on reliability and availability modeling of edge, fog, and cloud computing. 

[45] [SR21] Analytical models for availability evaluation of edge and fog computing nodes.  

[46] [SR22] Multi-objective fault-tolerant optimization algorithm for deployment of IoT applications on fog 

computing infrastructure 

[47] [SR23]  Trust Enforced Computational Offloading for Health Care Applications in Fog Computing.  

[48] [SR24] Availability model for edge-fog-cloud continuum: an evaluation of an end-to-end infrastructure of 

intelligent traffic management service. 

[49] [SR25]  An analytical modelling and QoS evaluation of fault-tolerant load balancer and web servers in fog 

computing.  

[50] [SR26] Cloud-based vs. blockchain-based IoT 

 

5.0 Discussion.  

After review of the sampled articles, clustering was done based on the main approach proposed on 

improving fault tolerance. The results are as presented in table 3 (below). Mathematical approach (4), 

algorithm(4) and models(4) were the most used while node replacement(1), prototype(1), 

architecture(1), offloading(1) and block chain technology(1) were the least used in the selected articles. 

Table 3: Distribution of approaches used  

Approach used Articles Total count 

Middleware  [SR1][SR8][SR15] 3 

Mathematical approach  [SR2][SR7][SR9][SR14] 4 

Framework [SR3][SR4][SR17] 3 

Algorithm [SR5][SR10][SR19][SR22] 4 

Model [SR6][SR21][SR24][SR25] 4 

Replication  [SR26][SR13] 2 

Node replacement  [SR16] 1 

Prototype [SR18] 1 

Architecture  [SR20] 1 

Offloading [SR23] 1 

Block chain Technology  [SR12] 1 

 

From the sampled articles, as presented in figure 2 (below), models, algorithms and 

mathematical approach are most frequently used, at a percentage rate of 16% each. Middleware 

and frameworks have been used as well, at a frequency of 12% each. Replication is used at a 

rate of 8%. Node replacement, offloading technique, Architectures and Block chain technology 

have been used at a rate of 4% each.  
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Figure 2: 

Frequency 

distribution of fault tolerance approaches in sampled articles.  

 

6.0 Approaches 

As indicated in figure2 (above), various approaches have been proposed to address fog-to-

cloud fault tolerance. The categories are discussed below; 

 

6.1 Model based Approach  

Four publications employed a model-based approach to suggest fault tolerance solutions in fog-

to-cloud computing. [SR6][SR21][SR24][SR25]. With so many components in the cloud, it's 

evident that errors are becoming the rule rather than the exception when it comes to delivering 

services to users. Pereira, P. and colleagues [24] proposed a unique fault detection and 

mitigation methodology based on the way of identifying the defect based on the job's running 

condition. The detection algorithm monitors the progress of jobs on virtual machines (VMs) 

on a regular basis and alerts the fault tolerant manager when a job is stalled due to a broken 

VM (FTM). This not only cuts down on resource waste, but also assures that services are 

delivered on time to prevent any penalties for service level agreement (SLA) violations. To 

achieve more realistic QoS measurements, Aldag m.et al [25] developed a Spectral expansion 

solution and the system of balancing equations using the Markov reward model technique, 

which can be utilized to estimate the fault tolerance level for the fog node. 

 

6.2 Mathematical approach  

Four authors offered several mathematical ways to improve fault tolerance in the fog-to-cloud 

scenario [SR2][SR7][SR9][SR14]. Peiyun Z.[SR2] used a Markov chain to model a continuous 

time state transition process of fog nodes. They looked at a fog system's steady-state probability 

and devised a fault-tolerant technique with algorithms that select nodes with the lowest cost 

based on their steady-state probabilities. The proposed method used the steady-state probability 

to anticipate the number of faulty ones in a fog system. They created an intelligent optimization 
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approach called simulated annealing (ISA) and utilized it to choose the best fog nodes to 

replace the ones that were defective. 

 

Cloud Fog Dynamic Consisten-cy (CFDC), proposed by Nour M.[SR7], is a dynamic replica 

consistency technique that combines the advantages of optimistic and pessimistic approaches 

to establish and ensure local and global consistency service within cloud and fog systems. The 

technique provides a viable alternative for scaling up the cloud and fog environments in order 

to improve their performance and service quality. Sara G. [9] proposed a new Dynamic Fault 

Tolerant Learning Automata (DFTLA) task scheduling approach that uses variable structure 

learning automata to determine an effective work assignment to fog nodes. Following testing, 

it was discovered that the suggested method enables accurate job execution while reducing 

reaction time and energy usage. 

 

Omar R, [SR14], introduced an efficient and safe Multidimensional Data Aggregation (MDA) system, 

in which the data is organized and encrypted into a single Paillier cipher text, and then decoded 

efficiently. The Paillier cryptosystem was used in a fog computing-based architecture to maintain 

anonymity, and the batch verification technique was used to accomplish efficient authentication. It was 

stated that even if some smart meters failed to submit data, the overall aggregation result would be 

unaffected. In the fog-cloud continuum, this is a traditional approach of fault tolerance. 

 

6.3 Algorithm Approach  

This method had been used in four papers [SR5][SR10][SR19][SR22]. Zacharias G. et al. 

[SR5] proposed a fault-tolerant control plane structure that allows fog services to cope with 

and recover from a wide range of faults. The model took into account network uncertainties, 

packet failures, node fail-stops, and breaches of the system's assumptions, as well as system 

state corruption, such as cloudlets and IoT devices. Without the need for external (human) 

intervention, the self-stabilizing algorithms provide autonomous recovery within a set number 

of communication rounds. 

 

In their distributed deployment, Yaser et al [22] considered bandwidth wasting in relation to 

application component reliance. If an application's components are placed on a single node for 

the sake of power consumption management, service reliability suffers. As a result, a 

mechanism for dealing with single points of failure and improving application reliability 

against failure is described. They turned the deployment of components into a multi-objective 

optimization problem, with the goal of minimizing both power consumption and overall delay 

between each pair of components linked to applications. 

 

They proposed a multi-objective cuckoo search algorithm to handle this combinatorial 

optimization problem (MOCSA). Simulation findings showed that the proposed MOCSA 

improved average overall latency by 42 percent, 29 percent, and 46 percent when compared to 

the Multi Objective Great wolf optimizer (MOGWO), MOGWO-I, and Multi Objective 

particle swarm optimizer (MOPSO) algorithms. In addition, the improvement in average total 

power consumption was roughly 43 percent, 28 percent, and 41 percent, respectively. 

 

6.4 Framework Approach  
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Frameworks were highlighted as a fault tolerance approach in the fog-to-cloud continuum in 

articles [SR3][SR4][SR17]. A robust master-citizen fog-IoT framework for efficient resource 

management and overall system dependability was described by Whaiduzzaman M. et al 

[SR3]. In the distributed ecosystem, they created a master fog node and layered citizen nodes. 

The master fog node's fault-tolerant fog-IoT-based micro service execution framework was 

designed to ensure rapid re-covery from a single point of failure, unavailability, and unexpected 

events. This means that the network can continue to function even if the system fails. For 

selecting the master fog node that synchronizes with other citizen fog nodes and the top layer 

cloud for optimal micro service execution, various fault tolerance methodologies and 

algorithms were utilized. 

 

6.5 Middleware based Approach  

Frameworks were highlighted as a fault tolerance approach in the fog-to-cloud continuum in articles 

[SR3][SR4][SR17]. A robust master-citizen fog-IoT framework for efficient resource management 

and overall system dependability was described by Whaiduzzaman M. et al [SR3]. In the distributed 

ecosystem, they created a master fog node and layered citizen nodes. The master fog node's fault-

tolerant fog-IoT-based micro service execution framework was designed to ensure rapid re-covery 

from a single point of failure, unavailability, and unexpected events. This means that the network can 

continue to function even if the system fails. For selecting the master fog node that synchronizes with 

other citizen fog nodes and the top layer cloud for optimal micro service execution, various fault 

tolerance methodologies and algorithms were utilized. 

 

6.6 Block chain Approach  

Only Mounnan O. et al [SR26] used a block chain technique to provide a fault tolerance 

solution among all the authors. They presented a blockchain-based access control method for 

fog computing with fault tolerance in the context of IoT. They discovered that blockchain might 

be used to give secure management authentication and access to IoT devices. Each network 

entity uses a wallet to authenticate in the blockchain, enabling for secure communication in a 

decentralized setting and accomplishing the security goals. 

 

They also advocated establishing a safe link between users and IoT devices if their attributes 

comply with the policy maintained on the blockchain via smart contract. They also solve the 

problem of blockchain transparency by encrypting user attributes in both the policy and the 

request. If the encrypted properties are the same, an authorisation token is generated. 

Furthermore, because load balancing is implemented using the Min-Min algorithm, the 

technique provides greater scalability, availability, and fault tolerance in Fog nodes. 

 

6.7 Other Approaches  

Other options identified in the study, including as replication, node replacement, offloading, 

architecture, and prototype, were employed to address the issue of fault tolerance in fog-to-cloud 

computing. Ismael M. et al. [16] investigated the use of dynamically accessible backup nodes to 

construct reliable and fault-tolerant fog infrastructures when a nearby fog node fails. They turned the 

design and dimensioning of dynamically available nodes into a set partitioning issue that can be solved 

using a mixed-integer linear algorithm (MILP). They presented a column generation strategy to boost 

scalability with no loss in optimal design and dimensioning cost when this MILP formulation proved 

to be intractable. 
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Meena V. et al. [23] developed a new fog computing-based Trust Enforced Computation Offloading 

approach for trust-worthy applications (TEFLON). For resolving security and trust issues with reduced 

reaction time, the suggested system has two components: an ideal service offloader and a trust 

assessment. Furthermore, simulation results show that the proposed TEFLON framework increases fog 

cooperation success rates while lowering average latency for delay-sensitive applications and ensuring 

confidence for trustworthy applications. 

 

Reliability and fault tolerance for fog platforms enabling IoT-based smart city applications were 

discussed by Nader M. et al [18]. They looked into a variety of factors in order to establish a high level 

of fault tolerance for fog computing in smart city applications. To help overcome dependability and 

fault tolerance challenges, they offered fault tolerance middleware services for fog computing. 

 

7.0 Research Gaps   

This research has provided a thorough understanding of fog computing's dependability and 

fault tolerance. Answers to research problems have been discovered, which will aid in the 

future deployment of fog computing technology for essential applications that demand 

dependability and fault tolerance. The analysis also assisted in identifying a number of research 

issues that drew the attention of the writers. A number of difficulties were also identified that 

have yet to be addressed. 

 

The various methods have primarily tried to provide fault-tolerance solutions by substituting 

other accessible components for the component under threat. However, reintegration and 

resynchronization of data, applications, links, and nodes in a distributed system, as well as fog 

node to cloud resilience, have not been thoroughly investigated. This is a critical characteristic 

for managing redundancy in long-term systems and scaling up without consuming excessive 

resources. 

 

Because blockchain is a novel technology, it has only been employed in the fog-to-cloud 

context to overcome fault resilience and tolerance issues. Although there have been 

publications on the use of block chain in fog-to-cloud data storage, the issue of avoiding service 

failure in the presence of faults has not been addressed. This void provides a chance for 

additional research. 

 

8.0 Conclusion  

This paper provides an overview of current research on fog computing related dependability 

and fault tolerance. Following a structured selection process we ended up with 26 scientific 

studies, from 2017–2022. Leveraging a systematic classification method, the current status of 

the topic and contributions of researchers were identified. Fault types of in fog-to-cloud 

computing were discussed, as well as the methods/techniques employed to manage such fault 

as proposed by various authors. The main approaches considered this far are; middleware, 

mathematical, frameworks, algorithms, models, replication, node replacement, prototypes, 

architecture, offloading and blockchain technology. The existing gaps were identified and thus 

form the basis of future work.  
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Abstract 

Research in Artificial Intelligence is growing and expanding in today's world. Technocrats have 

observed a twelve percent annual increase in AI research and innovation. Nations like China, the 

United States, and Japan are leading the development of AI technology. The emergence of the 

covid-19 pandemic disrupted the higher education sector, prompting an expanded mindset on 

delivering academics virtually while maintaining set quality standards. Face-to-face mode of 

teaching and communication has been the tradition. The impromptu restrictions conditioned a 

change in learning and service delivery from physical to virtual platforms. Insightful data showed 

that the stakeholders had to switch to virtual meetings since there was no more physical attendance 

of lectures, conferences, and research activities. This study explores the use of AI-powered 

conversational agents to facilitate real-time engagement in higher education. AI conversational 

agents use natural language processing to understand user requests and deliver intelligent 

responses. Unlike ordinary chatbots, this study involves the deployment of a customized AI 

chatbot. The objective is to design and develop an intelligent chatbot prototype for the student and 

staff. This study implements an IBM Watson Studio intelligent virtual agent called the Watson 
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Assistant, which allows the chatbots' front-end and back-end customization. The conversational 

AI uses knowledge intents for language processing. Training of the system is done using existing 

data, and the output is monitored to validate the effectiveness of its performance. The chatbot 

system acts as a conversational agent for various support purposes in higher education. The use of 

a virtual agent is known to improve concentration, communication, and productivity. They are 

effective in assisting tutors and minimizing ambiguity. This study has outlined the graphical user 

interface design and recommendations for further improvement. 

 

Keywords: Artificial Intelligence, Higher Education, Conversational Agents, Intelligent agents, 

Chatbots, Machine Learning, IBM Watson, Machine Learning Algorithms, Natural Language 

Processing 

 

Table of content not required  

1. Introduction 

Artificial Intelligence (AI) is increasingly integrating our daily lives with the creation and analysis 

of intelligent software and hardware called intelligent agents. Intelligent robots and Agents are 

capable of many jobs, from manual labor to complex processes. One of the simplest and most 

common forms of intelligent Human-Computer Interaction a chatbot (Moussiades & 

Adamopoulou, 2020). The development of computing techniques has enabled more significant 

advancement in research on artificial intelligence (AI) applied to education. Some implement 

Conversational Agents, also known as Chatterbots or Chatbots, in the Learning Management 

System (LMS) (Neto & Fernandes, 2019). AI chatbots are intelligent systems/applications capable 

of interacting with people in various aspects of daily life using natural language (NL). They are 

mainly found as personal assistants in business customer care. However, most studies focuses on 

individual learning. Few of them address online collaborative learning (OCL). In these cases, the 

results indicate greater complexity in both natural language processing to detect dialog context and 

forms of action for the A-chatbot to intervene appropriately to promote OCL (Lola, Dhadvai, 

Wang, & Zhu, 2019). In some schools, the traditional teacher-centered approach still dominates, 

with students constantly striving to keep up, retain information and cope with the fast pace of the 

modern educational process. Conversational agents build on traditional education systems, 

providing a natural and practical interface for the learner (Kerly, Ellis, & Bull, 2009). They can 

offer bespoke support for each individual and recognize and build upon individuals' strengths, 

interests, and abilities to foster engaged and independent learners. 

 

However, such an approach cannot adequately meet the challenges of the digital age, which 

requires special knowledge and skills from students and tutors to exploit the possibilities of 

information and communication technologies (ICT) (Mageira et al., 2022). For this reason, 

teachers should use modern ICT tools to improve and optimize their students' learning experience. 

In this context, trend technologies have a new, significant directional potential (Neto & Fernandes, 
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2019). In the educational context, AI chatbots can play the role of intelligent tutors by presenting 

teaching material, stimulating dialogues, giving feedback to students, etc. (Mageira et al., 2022). 

In some cases, AI chatbots can also play a complementary/supporting role for human tutors by 

answering student's questions and instructions give a 24/7-time span, which seems impossible or 

unprofitable to implement with human tutors. For this purpose, this paper attempts to put the 

conversation analysis in a chatbot to support higher education. The objective is to draw the 

adoption of AI-powered chatbots for funding higher education entities. This paper also reports 

recent research on designing, implementing, and evaluating an educational AI chatbot that aims to 

support modern methodical learning. 

 

Related Works 

1.1.Chatbot theory 

Chatbot applications have been around for a long time. One of the earliest NLP applications, 

Joseph Weizenbaum's Eliza, was a chatbot. Eliza, developed in the early 1960s, used a simple 

pattern matching and template-based response mechanism to mimic the conversational style of an 

undirected psychotherapist (Dale, 2016). A chatbot is computer software that provides services in 

dialogue (Hwang & Chang, 2021). Early chatbots used keyword matching or natural language 

processing mechanisms. Later, due to advances in computer and speech recognition technology, 

speech-interactive interfaces appeared (Dale, 2016). For example, the Amazon Echo 2014 is a 

chatbot based entirely on voice interactions. Chatbots can be used for various purposes such as 

Chatting, conversation, data retrieval, agent execution tasks, answering questions, and dialogue 

exercises (Mageira et al., 2022). For example, a chatbot can assume the role of an agent to gather 

information from conversations to complete a form-filling task such as booking airline tickets or 

purchasing goods. Nowadays, chatbots, also known as conversation agents, conversation tutors, or 

simply bots, occupy various work areas in the most diverse fields of science (Pérez, Daradoumis, 

& Puig, 2020). Some chatbots are taking on roles in medicine, assistance in telecom companies, 

and banks of the rise of AI and natural language processing techniques thanks to the improvements 

that have enabled a profound evolution of these conversational agents. 

 

Some of the most popular algorithms used by traditional chatbots are Nave Bayes, Decision Trees, 

Support Vector Machines, Recurrent Neural Networks (RNN), Markov Chains, Long Short Term 

Memory (LSTM), and Natural Language Processing (NLP). Chatbots mainly use classification 

algorithms to identify intent in phrases. Algorithms help draw context related to what the user 

intended in the input. Topic modeling with algorithms like LDA and feature extraction (NLP) 

helps extract the overall topic or scope of the conversation (V, Cooper, & J, 2020). Testing the 

chatbot output involves providing input to the chatbot and monitoring its response. The chatbot's 

production is analyzed to determine response quality, relevance, completeness, accuracy, and 

context. Users can interact with the chatbot in a controlled manner and use the feedback to 

determine its performance. 
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1.2.Classes of Chatbots 

In his research, Jonathan Mugan (2017) classified chatbots into three categories (Moussiades & 

Adamopoulou, 2020). The most straightforward class are pointless mimicry agents that only 

provide the illusion of conversation. Members of this class are ELIZA and chatbots based on deep 

learning sequence-to-sequence models. The second and most sophisticated class includes intent-

based agents like Amazon's Alexa and Apple's Siri. These agents have a basic understanding and 

can-do real things, but they generally cannot hold multi-round conversations. The third and most 

sophisticated class is conversational agents, which can keep track of what was said in the 

conversation and change the subject if the human user so desires (Mugan, 2017). 

1.3.Existing Base Models 

Munira et al. (2021) described two primary examples of existing chatbot systems that form the 

foundation of chatbot implementation. Systems like that are frequently based on how ELIZA or 

ALICE communicate. 

1.3.1. Eliza 

ELIZA was the first chatbot to be created. Joseph Weizenbaum created it using a keyword 

matching method.(Munira, Saad, Saalim, Talha, & Anupam, 2021). Reading user input and 

searching for particular keywords was the plan which led to generating relevant answers. If a 

keyword were not present, ELIZA would try to get more information from the user according to 

set rules to keep the conversation going. Consider the example below to understand how this would 

perform.  

User: "How can I get in touch with my mom?" 

The chatbot would then recognize the term "mother," draw a connection between that term and 

"family," and give a question in response.  

ELIZA: Tell me more about your family. 

The chatbot doesn't understand what it's saying. It only produces results according to rules; in this 

case, there was a rule connecting mother and family. After that, it had to give a response that 

encouraged the user to make another query in the hopes of discovering a keyword. If a keyword is 

not found, ELIZA will typically fall back on a few default responses... 
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Figure 4: Sample Conversation on ELIZA 

 

1.3.2. Alice 

Richard Wallace implemented ALICE in 1995 (Munira et al., 2021). ALICE used an algorithm 

that involved pattern matching and afterward stored the data in the AIML (Artificial Intelligence 

Mark-up Language) filesystem. AIML filesystem and XML file are designed as storage centers 

for patterns obtained in the matching process by chatbots. AIML is categorized into atomic 

categories, standard categories, and recursive categories, which are described (McTear, 2018).  

Atomic Categories: This is a type of AIML category where there is an exact match. What is your 

name? In the example above, if the user submits "What is your name?" the chatbot will respond 

with "My name is Nick."  

Standard Categories: This type of AIML category uses a wildcard character such as * to match 

any input. What is * If ALICE doesn't find a solution with the first category but continues with the 

second? In this case, when a user submits "What is a name," ALICE will perform a check until the 
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wild character appears, and if there is a match, it will come up with the answer using recursion to 

convince the user to be more specific. 

Recursive Categories: This type of AIML category uses unique tags to refer to a recursion to 

convince the user to be more specific; *Do you know what the time is?* In this case, the wild 

character * reduces the user's input. If the user asks, "Do you know what time it is?" this becomes 

"What time is it?." 

 

Figure 5: Sample Conversation on ALICE 

Table 1 summarizes these three APIs based on their language translation, personality, and tone 

analysis functionality. IBM, Amazon, and Google are among the major platforms that provide 

APIs for chatbot development (Ralston et al., 2019). IBM provides a chatbot API called Watson 

Assistant that is pre-trained with industry-relevant content to respond to user requests (Lola, 

Dhadvai, Wang, & Zhu, 2019). The system can ask for clarity or the user for new wording if it 

does not understand a question. It's free up to the first 10,000 messages per month. Amazon 

provides a chatbot API called Lex to build conversational application interfaces (Oliveira et al., 

2019). Lex supports speech recognition and natural language processing. It offers 10,000 text and 

5,000 voice requests per month for free for the first year. Google provides a chatbot API called 

Dialogflow, allowing users to create engaging voice and text-based conversation interfaces 

(Dialogflow, 2022). Google's machine learning capabilities and technologies, such as Google 

Cloud Speech-to-Text, are included in Dialogflow, which offers a free standard version for small 

and medium-sized businesses to try out (Dialogflow, 2022).  

 

Features IBM  GOOGLE  AMAZON 

Api Watson Assistant Dialogflow Lex 

Language Translation Uses Watson 

Translate which 

Uses Google 

Translate which 

Uses Amazon 

Translate, which 
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supports automatic 

language detection 

and translation 

between 24 languages 

supports automatic 

language detection 

and translation to 

more than 100 

languages 

supports automatic 

language detection 

and translation into 

25 languages 

Personality Analysis Uses Watson 

Personality Insights, 

which provides the 

ability to infer 

personality traits 

Uses the Google 

Natural Language 

API, which provides 

the derivation of 

insights such as 

sentiment 

Uses the Amazon 

Comprehend service, 

which provides 

insight derivation 

such as sentiment 

Tone Analysis Uses Watson Tone 

Analyzer, which 

provides the ability to 

recognize the tone 

and emotions 

indicated by written 

text 

Uses the Amazon 

Comprehend service. 

In terms of mood, 

however, he cannot 

set a specific tone 

Uses Google Natural 

Language API.  

Also unable to 

accurately set the 

tone in terms of mood 

Table 4:Comparative summary of modern chatbot api’s 

2.4. Why IBM Watson Assistant? 

IBM Watson offers two services, Tone Analyzer and Personality Insights, that enable such 

prediction based on analysis of text-based user responses with a chatbot. Watson Personality 

Insights returns user personality traits based on analyzing their social media messages and other 

online data. Watson Tone Analyzer can detect users' current emotions (mainly anger, sadness, fear, 

joy, and disgust) and infer their writing style based on their text interactions (e.g., confidence).  

Achieving this is pre-determined using three main models: 

i. Personality trait model (in which the five major traits are agreeableness, conscientiousness, 

extraversion, emotional range, and openness).  

ii. Needs model (which describes the types of aspects of a product that can appeal most to 

users)  

iii. Value model (factors that have an essential impact on user decision-making). 

2.5. The higher education context 

The rise of artificial intelligence technologies has transformed the role of teaching and learning in 

higher education, with university dynamics differing drastically from traditional learning patterns 

(Rutkin, 2015). Rutkin (2015) states these personalized solutions are much closer to human 

imagination. With the introduction of an initiative like IBM's Talkspace and Watson, the dynamic 
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of personalized learning in the higher education context has changed. The initiative of Mass Online 

Open Courses (MOOC) and personalized learning software has contributed to the efficiency of 

student learning, where the human barriers to knowledge are virtually eliminated. Finding effective 

ways to apply AI to staff and students is a new endeavor for the education sector (Hwang & Chang, 

2021). AI aims to create a better student experience (Barret et al., 2019).  

For example, Elon University uses AI to help students track previously taken courses and help 

them use the information in their course planning. Georgia State University uses Pounce, a chatbot 

developed by AdmitHub, which reduces summer meltdowns by over 20% by texting students if 

they don't complete assignments by a specific date. Based on data from research (Chinedu & Ade-

Ibijola, 2021), chatbots in education are used in five major areas, as illustrated in the figure below. 

 

Figure 1: The use of chatbots in various aspects of education. 

According to Barret et al. (2019), “Chatbots are great tools to communicate with customers. With 

the feedback they gather through simple questions, you can make improvements to your 

services/products, you can also get them to track patterns and behaviors by monitoring user data.” 

This research attempts to use an AI-powered chatbot framework to improve the overall customer 
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experience. Considering they are AI-powered, the expectation is to improve the overall 

user/customer experience within higher education institutions.  

Methodology 

3.1. System Design 

This section outlines developing a prototype that could improve customer service in higher 

education institutions. This study adopts rapid application development as the approach for 

delivering the prototype.  

(Adamopoulou & Moussiades, 2020) Summarized the general architecture of chatbots. Based on 

the architecture in figure 2 (below), this study adopts open-source software as the base model for 

prototype development. Choosing algorithms or platforms to build chatbots depends on what the 
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chatbot aims to offer users and what category it falls into (Adamopoulou & Moussiades, 2020). 

 

Figure 5:General architecture of chatbots 

A chatbot can be developed using programming languages such as Java and Python or a chatbot 

development platform, which can be commercial or open-source. Open-source platforms include 

RASA (Rasa Technologies, 2021), Botkit: Building Blocks for Building Bots (Botkit, 2021), 

Chatterbot (AI, 2021), and Pandorabots (Pandorabots, 2020), Botlytics (Botlytics, 2016), and 

Microsoft Bot Framework (Service, 2019). Commercial platforms include Botsify, Chatfuel, 

Manychat, and Flow XO. Some NLU cloud platforms powered by machine learning are Google 

DialogFlow (Dialogflow, 2022), Facebook (Manychat, 2022), Microsoft LUIS (Luis, 2022), IBM 

Watson Conversation (Watson, 2021), Amazon Lex (Lex, 2022), and SAP Conversation AI (SAP-

AI, 2021). The right choice can result in the benefits of connectivity, efficiency, quick and easy 
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production revisions, and minimal effort for the designer. Note that a chatbot is more efficient if 

the user can connect directly without downloading and installing it (Munira et al., 2021). Based on 

findings from our literature review, this study adopts the use of IBM Watson Assistant based on 

the advantages in conversational analysis, architectural structure, design framework, and user-

friendliness.  

3.2 System Implementation 

The graphical figures below describe the back-end design of the prototype from the IBM Cloud 

Watson Assistant Lite. The design encompasses the dialog flow of the sampled conversational 

analysis. 

 

Figure 6: Backend dashboard in IBM Watson 

In the design, we sample 3 significant issues that require customer care as captured as FAQs on 

the website of a leading university in Kenya. These issues span from courses on offer, job adverts, 

and access to online portal platforms. These issues are entered as primary action intents in the 

back-end center. 
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Figure 7: Actions and intents in the IBM Watson 

Below are descriptive graphical figures of the conversational analysis entered in the IBM Watson 

back-end center. 

 

 

Figure 8: Graphical figures of the conversational analysis 
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The IBM Watson Assistant depends on the keywords and text for analysis leading to answers. A 

fallback plan to connect a client to the human agent is set in place when the client reaches a dead-

end. 

3.3 Training and Testing 

This research work involves training and testing the functionality of the prototype. Below is a 

descriptive figure of the process flow for each of the specific action intents. 

 

 

Figure 9: The Face of the 

prototype 
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Figure 10: Sample Conversation on the prototype. 

 

4.0 Limitations and recommendations 

This study implemented a Watson assistant Lite plan with limited functionalities that 

ultimately need upgrading the subscription status if it is to be deployed. The design work of 

the dialog flow needed a conversational theory expert to design the flow of the conversation 

and communication of the different entities.  
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This study recommends that the prototype be improved to capture other divisions in higher 

education such as career services, post-research analysis, quality assurance, catering 

services, and other administrative sectors.  

Conclusion 

Findings from the investigation of related literature outlined that the chatbot theory is being 

adopted to improve customer experiences in the commercial sector, health industries, and distant 

online learning. Studies have shown that adoption currently caters to digital learning leaving out 

the overall goal of having a satisfactory all-around customer experience. This outcome necessitates 

the development of a prototype to act as a virtual agent tackling customer care desk issues outlined 

as Frequently Asked Questions (FAQs). The prototype developed using the IBM Watson Assistant 

captured the dependent and independent variables in the architectural design. This study can 

assume that the investigation was successful. Despite challenges such as the need to upgrade the 

IBM Watson subscription and the limited content for the dialog, we can conclude that 

conversational agents can solve the need for virtual assistants in higher education. Exploration into 

even broader aspects such as research assistants, wellness assistants, and other divisions within the 

sector can be attempted as a way of smoothening operations in higher education in the post-

covid19 disruption. 
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ABSTRACT 

This study analyses the conceptual metaphors used in Gichuka social discourse with particular 

focus on ontological metaphors. The purpose of this study is to investigate how language is 

manipulated by Gichuka speakers through metaphor to achieve varied social goals as well as to 

shape the social reality. Metaphor determines how people think and how they understand their 

reality. Therefore, people use metaphor both as a rhetorical tool and as a tool to enhance 

comprehension. This study is guided by the Conceptual Metaphor Theory (CMT) by Lakoff and 

Johnson. The study employs purposive sampling of five main Gichuka social activities, which 

include: a birthday party, a burial ceremony, a religious meeting, menial work activity, and a dowry 

a negotiation ceremony. It also employs pile sort tasks to group the data for analysis. Metaphor is 

identified using Metaphor Identification Procedure Vrije Universiteit (MIPVU). The study finds 

Gichuka social discourse to be highly motivated by metaphor. Entities, activities, states and 

emotions are conceptualized as CONTAINERS, SUBSTANCES and OBJECTS. The 

CONTAINER metaphor is found to be the most predominantly used ontological metaphor. 

Ontological metaphors are also found to perform other functions such as referring, identifying 

aspects, setting goals and motivating actions, quantifying as well as identifying causes within the 

social discourse. The most prevalent function of ontological metaphor in Gichuka social discourse 

is found to be that of referring. This study conventionalizes and invigorates the use of Gichuka 

social discourse metaphors. It puts Gichuka language in the limelight and the results of this study 

can be used for cross-culture studies. This study also contributes to the linguistic theory by 

demonstrating that Gichuka conforms to the Conceptual Metaphor Theory(CMT).  

Key Words:  Aspects, Conceptualize, ontological metaphors, Source Domain, Target Domain 

 

Introduction  

Gıc̃huka is a Bantu language of the Niger- Congo language family (Guthrie, 1967-1971) spoken 

by the Chuka people of Tharaka- Nithi County. Gıc̃huka speaking people are among the nine sub-

groups of Meru (Mbaka & Muriungi, 2018) and the Chuka people live on the South Eastern slopes 

of Mt. Kenya, between Thuchi River in the south and Tungu River in the North 

mailto:mbakanancy@gmail.com
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Metaphor, as a figure of speech, has been utilized by poets and rhetoricians for a long time where 

authors can add or remove it from their texts as they wish (Beyer, 2011). Metaphor, however, is 

much more than a figure of speech- human conceptual system, to a large extent is structured by 

metaphor and people depend on it to structure their thoughts and present them in a manner that is 

more understandable (Lakoff & Johnson 1980). Thus, a metaphor describes one thing (target 

domain) in terms of a different thing (source domain) such as ‘journey’,’ buildings,’ or ‘food’ 

(Lakoff & Johnson, 1980, 2003;Cameron, 2002). There is, therefore, a close connection between 

metaphors and culture in that metaphors are formed on the basis of a people’s interaction with the 

world around them, which is founded on the culture they live in, and as such can only be 

understood fully within the culture of their origin (Beyer, 2011). 

 

Ontological metaphors provide us with a means to perceive non-physical things such as ideas 

events, emotions, states, actions and activities as entities and substances (Lakoff & Johnson, 2003). 

They enable us to reason better about our experiences. Through ontological metaphors, we are able 

to conceptualize our experiences in terms of objects, containers and substances without being 

specific about what kind of object, substance or container we mean (Kovecses, 2010a). Ontological 

metaphors enable us to draw comparisons between things that have no physical form even where 

there is very little ( Kovecses, 2002; Nordiquist, 2020). These metaphors are not obvious. They 

may not appear as metaphors to a lay man because they are used to serve limited functions such 

as referring, identifying causes and aspects, quantifying, setting goals and motivating actions 

(Lakoff & Johnson, 2003). According to Lakoff and Johnson (2003) ontological metaphors so 

much manifest in our thoughts and language in so natural a manner that it never occurs to most of 

us as metaphorical. “Ontological metaphors give ontological status to general categories of abstract 

concepts” (Kamalu,2020, p.34), and they serve as the basis for structural metaphors.  

 

The existing studies on metaphors are devoted to the study of political discourse: (Berberovic and 

Delibegovic 2021); media discourse: (Zhang, 2009); medical discourse: (Navarro, 2017); 

educational discourse: (McCarthy, 2019);  economic discourse: (Ritchie, 2013)  just to name a 

few. Their aims and breadth range from comparing and contrasting metaphors in different 

languages to establishing the power of metaphor in such discourses. However, few of these studies 

investigate metaphor use in social discourse. Metaphor use in Gichuka social discourse has not yet 

been studied. The present study, therefore, investigates metaphor use in Gichuka social discourse 

with specific focus on ontological metaphors. 

 

Data were collected from the five social events through recording. The audial recordings were 

transcribed and translated into English. Metaphors were identified using Metaphor Identification 
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Procedure Vrije Universitiet, (PRAGGLEJAZZ, 2007; Steen, Dorst, Hermarrmann, Kaal, 

Krennmayr & Pasma, 2010), grouped using pile sort tasks (Cienki, 2005) and the metaphors so 

identified were discussed into the various types within the Conceptual Metaphor Theory ( CMT) 

by Lakoff and Johnson (1980; 2003)  

   

Results 

The following are the results of the ontological metaphors realized in the eleven social activities. 

Their context of use, their types and uses are discussed in detail. ONM1 to ONM25 are ontological 

metaphors drawn from a birthday party.  

 

ONM 1  R𝑖̃u ga nk�̃�ria �̃�k�̃�r�̃�, n𝑖̃kenda k𝑖̃atho k𝑖̃th𝑖̃rwa k𝑖̃r𝑖̃ na m�̃�bango 

Now I am asking for advice so that the occasion may have order 

ONM 2  Na �̃�t𝑖̃nduta bau 

And you cannot convince me otherwise 

ONM 3  N𝑖̃kenda �̃�geni wet�̃� �̃�kind𝑖̃ria 

And so that our visitation can be significant 

ONM 4  Na n𝑖̃kenda t�̃�r𝑖̃kia m�̃�cibi �̃�nu wa k�̃�r𝑖̃a 

So that we can conclude the eating session 

 

The utterances in ONM 1, ONM 2, ONM 3 and ONM 4 are made by the Master of Ceremony of 

the day (henceforth, MoC). She uses CONTAINER OBJECT and SUBSTANCE metaphors to talk 

about actions, states, and activities. These are used as the source domain through which other 

abstract things (target domain) are understood. The MoC makes the utterance in ONM 1 as she 

goes to consult with the kitchen staff. �̃�k�̃�r𝑢 ̃,  is used metaphorically to refer to advice. Asking 

for it, makes it to be conceptualized in terms of a SUBSTANCE metaphor that one can ask for and 

get. The speaker elaborates that she is consulting so that there can be order in the occasion. The 

activity of the birthday is seen as an event and thus a container in which a substance (order) can 

be put. The speaker uses the phrase �̃�t𝑖̃nduta bau metaphorically to affirm what she believes in 

ONM 2. The speaker means that she cannot be convinced otherwise. Firmness is conceptualized 

through a STATIONARY CONTAINER OBJECT metaphor which is the source domain through 

which the abstract target domain (firmness) is understood. �̃�kind𝑖̃ria in ONM 3, is used to perceive 

the act of visiting (visitation) as a substance that is capable of settling in a container and remaining 

firmly put. The speaker uses the metaphor to impress upon the servers to handle the high table 
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prudently to avoid offending the visitors so that their visitation becomes significant and their 

friendship continues.  in m�̃�cibi ONM 4 is used metaphorically to refer to the period of feasting 

that preceded all the other activities in the birthday party. The speaker alludes to the idea of scenes 

in a play, or tape recorded music to tell the people that the period for eating is over. This is a 

metaphor commonly used among the youthful Gichuka speakers to indicate an ongoing activity in 

an event or a cunning scheme. The activity of eating in this occasion is seen as substance in a 

container. 

 

ONM 5 Twigan𝑖̃r𝑖̃rie ciongo na meciria bamwe, tw𝑖̃t𝑖̃kan𝑖̃r𝑖̃rie nj𝑖̃ra 𝑖̃no n𝑖̃yo t�̃�thi𝑖̃te na t�̃�thi𝑖̃ 

nj𝑖̃ra 𝑖̃nu 

We put our heads together and agree that this is the road we are taking and we go that way 

ONM 6 N𝑖̃kenda 𝑖̃nd𝑖̃ 𝑖̃r𝑖̃a 𝑖̃g𝑖̃kinya, t�̃�gek𝑖̃ra m�̃�ti g𝑖̃turo k𝑖̃mwe 

So that when that time comes we shall put the tree upon one shoulder 

ONM 7  N𝑖̃�̃�nt�̃� n𝑖̃�̃�rath�̃�ng𝑖̃re rw𝑖̃mboni na n𝑖̃�̃�rath�̃�ng𝑖̃re k𝑖̃g𝑖̃r𝑖̃ni… 

Because you have joined the dance, and you have entered into the circumcision hall. 

 

ONM 5 and ONM 6 are utterances by one of the guest speakers who aspires to vie in the coming 

general elections. He appeals to his audience using metaphors on the need to unite and speak in 

one voice when that time comes. In ONM 5 and in ONM 6 uniting in doing something is seen as 

an activity in an event: kwigan𝑖̃ria ciongo bamwe. Thus, unity is seen in terms of SUBSTANCE 

IN A CONTAINER metaphor: m�̃�ti that now metaphorically can be put on one shoulder hence 

voting in one direction for him. The same metaphor is used in many other social contexts among 

the Gichuka speaking people when appealing for unity and harmony in carrying out an activity. In 

ONM 7 rw𝑖̃mboni and  k𝑖̃g𝑖̃r𝑖̃ni have been used metaphorically. Politics is perceived as a container 

with substance- aspirants- in it. Metaphor has been used to address one of the aspirants that has 

joined Chuka politics for the first time and it serves to oblige the aspirant to carry on and do the 

needful. The metaphor compares getting into politics to a boy that gets himself into the 

circumcision room and they have no option but to go on and get circumcised. This metaphor is 

used among the Gichuka speaking people in the social discourse when a person gets themselves 

into a situation when they cannot backtrack, to encourage people to move on.  

 

ONM 8  Ant�̃� ma m�̃�ci𝑖̃ n𝑖̃mebange mace marug�̃�re m�̃�ci𝑖̃ 

Let the family members organize themselves to come and start off the gifting session 

ONM 9  Aum𝑖̃te k�̃��̃�r𝑖̃a ciana ciet�̃� cionthe imami𝑖̃ 
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He comes from where all our children are sleeping 

ONM 10  R𝑖̃u t�̃�kundie ny𝑖̃mbo ta 𝑖̃ria 

At this time, give us music like milk 

 

ONM 8, ONM 9 and ONM 10 are utterances of the MoC. In ONM 8 it is time to give gifts to the 

“birthday baby” and k�̃�rug�̃�ra m�̃�ci𝑖̃ has been used to refer to the act of the family members 

kicking off the gifting session, so that others can follow. In real sense, there is no physical home 

that is being opened. ONM 9 and ONM 10 have been used to quantify. Saying that our children 

are sleeping, is used with reference to the community children who have benefited in big numbers 

from the university that has been established in the locality, where the main guest of the day is a 

leader. The students are not literally sleeping, but being there in big numbers is referred to as such. 

ONM 10 is used to appeal to the DJ of the day to offer lots of music to grace the occasion, hence 

metaphor is used to quantify music. 

 

ONM 11  N𝑖̃nt�̃�ma t�̃�kwenda atongoria mar𝑖̃a monete mbele-  

That is why we want progressive leaders 

ONM 12  �̃�r𝑖̃ wa ndebe ci𝑖̃r𝑖̃  

You have two debes 

ONM 13  Nt𝑖̃na binya ta ya we  

I do not have such ability as his 

ONM 14 Nan𝑖̃nkenag𝑖̃ra matunda ma w𝑖̃ra �̃�nu 

And I am impressed by the proceeds of that work  

 

ONM 11, ONM 12, ONM 13, and ONM 14 are utterances by another of the invited guests who 

rises to speak. In ONM11 the speaker is referring to the kind of leaders that the community wants. 

By making reference to the old man who has the birthday and who has been a political bigwig for 

a long time, he uses the words kwona mbere metaphorically to identify the aspect of progressive 

leadership. It does not mean literally to look and see ahead. Debe ci𝑖̃r𝑖̃ in ONM 12 is an ontological 

metaphor used to refer to the polygamous state of marrying and maintaining two wives. The state 

of having two wives is conceptualized in terms of CONTAINER OBJECT metaphor. Like the way 

a debe would require regular care and maintenance because it is made of tin in order to remain 

strong and useable, so is a wife. The statement is meant to come as a complement to the old man 

who has the birthday for being able to marry and take care of two wives.  
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The speaker compares himself to the old man in ONM 13. Binya which means physical strength 

has been used metaphorically to identify the aspect of having financial muscle or wealth. He uses 

it with reference to himself to mean that he does not have that ability to marry and maintain two 

wives like the old man has done. ONM 14 the speaker is talking about progress of work in the 

nearby school which he has helped to develop. He uses a CONTAINER metaphor to conceptualize 

work. Work is perceived as a container which is capable of producing and holding fruits. Matunda 

in Gichuka is often used to metaphorically refer to the results of good work.  

 

ONM 15  Ta ni�̃� nt𝑖̃kanda kiugo, 

Like me, I cannot preach 

ONM 16  G𝑖̃k𝑖̃ n𝑖̃k𝑖̃o k𝑖̃b𝑖̃a g𝑖̃akwa, baba n𝑖̃bo akiri yathir𝑖̃re 

This is my sorghum, and that is where my thinking stopped 

ONM 17  Tw𝑖̃na kabinda ga k�̃�r�̃�tha  maisha met�̃� 

We have time to fix our lives/to better our lives 

ONM 18  Ant�̃� met�̃� kamagat�̃��̃�ra th𝑖̃nani? 

Will our people live in poverty? 

ONM 19  N𝑖̃twenda �̃�tongoria �̃�ria m�̃�theru �̃�thi𝑖̃ na mbere 

We want clean leadership to continue 

 

ONM 15 is said by the MoC as she ushers in the speaker of the word. Nt𝑖̃kanda is used 

metaphorically in relation to the act of preaching. The word is conceptualized through BRITTLE 

OBJECT metaphor as a substance that is capable of being broken and crushed with one’s teeth and 

thus for the speaker, it is very difficult to do so. This is to indicate her incapacity to handle matters 

to do with interpretation of the Bible because that is not her specialization. ONM 16, ONM 17, 

ONM 18 and ONM 19 are utterances by another of the guest speakers. He introduces his wife 

metaphorically as k𝑖̃b𝑖̃a in ONM 16 which means sorghum, the action or the ability of a woman to 

bear children is compared to that of sorghum, hence, a CONTAINER OBJECT metaphor is used 

to depict her as such. He continues to say that, “That is where his thinking stopped.” This is to 

bring a touch of humour. This is meant to refer to his inability to love anyone one else after meeting 

his loved one, meaning that he is content with her. Life is referred to metaphorically in ONM 17 

as a CONTAINER OBJECT and a MACHINE that is capable of being fixed. The speaker argues 

that people can still better their lives, and there is time to fix all what they would wish to by 

engaging the right leaders. In ONM 18 the state of poverty is metaphorically seen in terms of a 

CONTAINER metaphor that is capable of holding a substance- subjects/people are encaged in it, 
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and they can only get out of it through progressive leadership as the speaker continues to say. 

ONM 19 is an appeal to those present to consider the kind of leaders they want to put in place. 

Leadership, is conceptualized through CONTAINER metaphor, it can metaphorically be clean or 

defiled. M�̃�theru is used metaphorically characterize leadership that is incorruptible. 

 

ONM 20 Mbere ya nthiria… 

Before I finish… 

ONM 21  M�̃�nt�̃� n𝑖̃ek𝑖̃r𝑖̃rwe ma�̃�a r𝑖̃r𝑖̃a ar𝑖̃ mwoyo 

A person should be praised when they are alive 

ONM 22  N𝑖̃t�̃�thi𝑖̃te wega, na r𝑖̃u t�̃�g�̃�kinya bang𝑖̃ th𝑖̃in𝑖̃ wa nyambura 𝑖̃no 

We are going on well and now we have reached another place in this ceremony 

 

In ONM 20, the speaker wants to conclude what he is saying. A speech is seen metaphorically as 

an event that has an activity in it. It has a start and a finishing point, thus, it is seen in terms of 

CONTAINER OBJECT metaphor. The speaker in ONM 21 implies that people should praise a 

person when he is alive like they are doing to the old man who has the birthday; they should not 

wait until one is dead. Ma�̃�a which means flowers, therefore, has been used as a source domain 

through which the abstract concept such as praise (target domain) is understood. Praises and 

complements are as such perceived as a substance that can be put on someone. In ONM 22 the 

activity of progress in the programme of the day is referred to metaphorically like an activity within 

an event and thus a substance in a container. In the same utterance, the ceremony is metaphorically 

seen as a container object with substance- people- in it.  

 

ONM 23  T�̃�c�̃�th𝑖̃r𝑖̃r𝑖̌tie ngai at�̃�tethie  

We are looking up to God to help 

ONM 24  G�̃�k�̃� gwet�̃� t�̃�tig𝑖̃twe thuba tont�̃� �̃�tongoria wa ciaca �̃�r𝑖̃ mworu, t�̃�t𝑖̃bua. Na kwogu, 

kaunt𝑖̃ 𝑖̃no yet�̃� 𝑖̃r𝑖̃ na th𝑖�̃�na m𝑖̃ng𝑖̃ m�̃�no  

Here we have been left behind because our political leadership is stale/rotten, we cannot 

make it. Therefore, our county has a lot of problems 

  

ONM 25  T𝑖̃ka nd𝑖̃na �̃�nene �̃�r𝑖̃a m�̃�nene m�̃�no, 𝑖̃nd𝑖̃ m�̃�kanenkera �̃�nene t�̃�keth𝑖̃rwa t�̃�r𝑖̃ 

�̃�neneni t�̃�nk𝑖̃r�̃�tha b�̃�nene   
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I do not have a lot of political influence, but if you allow me and we get into leadership, 

we shall do great things.  

 

In ONM 23 the speaker uses metaphor to refer to reliance on God. Looking, does not mean to use 

physical eyes to look. It is metaphorically conceptualized. In ONM 24 and ONM 25 the speaker 

metaphorizes several issues that are affecting the community. First, in ONM24 he says that people 

are left behind because of stale political leadership. Economic growth in the society is seen in 

terms of a race and by extension an event, where the fast are ahead of others while the slow remain 

behind either in a state of stagnation, or moving in the opposite direction (retrogression). The state 

of stagnation is metaphorically perceived as being left behind while economic growth is 

conceptualized using the CONTAINER metaphor. It is a container with substance in it just the 

same way an event has participants in it. Bad leadership is also metaphorically conceptualized 

using the SUBSTANCE metaphor where it is referred to as stale, that is food or something that 

has gone bad. In ONM 25 the speaker quantifies leadership when he says that at the position he is, 

he is not as influential because he does not have a lot of power. The speaker further uses 

CONTAINER metaphor to refer to political leadership. He says that when he is finally voted in, 

they will be in leadership. Leadership is conceptualized through CONTAINER metaphor where 

those that win are said to be in, while those that lose an election are perceived to be out.  ONT 26 

to ONM 45 are ontological metaphors realized from a burial planning occasion. 

 

ONM 26 �̃�y𝑢 ̃ �̃�r𝑖̃k𝑖̃tie gw𝑖̃twa n𝑖̃ mwathani… 

The one that has already been called by God…  

ONM 27  G�̃�t𝑖̃we �̃�kenaga atigwa. Athi𝑖̃, n𝑖̃ w𝑖̃gucaga �̃�nt�̃� 

There is no one who is gland when they are left. When they go, we feel something. 

ONM 28  M�̃�chuka, ona �̃�gakua w𝑖̃na m𝑖̃aka 𝑖̃gana r𝑖̃a twenti, no �̃�menyerwe k𝑖̃r𝑖̃a k𝑖̃rak�̃�r𝑖̃re. 

For a Chuka person, even if you die at a hundred and twenty years, the reason why you 

died must be found.   

ONM 29  Kanitha 𝑖̃r𝑖̃a 𝑖̃r𝑖̃ nd�̃�ani 

Church that is in war 

ONM 30  Makucaga mar𝑖̃ th𝑖̃in𝑖̃ wa ngai 

They that die in the Lord 
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In utterances ONM 26, ONM 27, ONM 28, ONM 29 and ONM 30 the speaker is encouraging the 

bereaved during a burial ceremony. Gw𝑖̃twa in ONM 26 is used metaphorically to refer to the act 

of dying. This metaphor mitigates the hard effects of death and it is conceptualized as only an act 

of being called by God. The finality of death is implied in ONM 27 where dying is conceptualized 

as going and thus the bereaved are seen as being left and therefore people are bound to feel sad. 

The speaker in ONM 28, is talking about how the Chuka people interpret death. He says that there 

is no natural death among the Chuka people, always there must be someone involved or a reason 

why one dies. K𝑖̃rak�̃�r𝑖̃re which literary means to eat one up has been used to metaphorically 

conceptualize the act of causing death. The people who are alive and struggling to live are referred 

to using a CONTAINER metaphor, as being in war in ONM 29. This metaphor is used to perceive 

those that have died as having won the battle and to help those that remain to evaluate how they 

are living their lives (fighting). CONTAINER OBJECT metaphor has also been used in ONM 30 

to conceptualize the state of being right with God at the point one dies. 

 

ONM 31 G𝑖̃ku�̃� n𝑖̃ daracha ya kuuma k𝑖̃r𝑖̃ kanithani �̃�r𝑖̃a �̃�rar�̃�a k�̃�𝑡ℎ𝑖𝑖̃ kanitha �̃�r𝑖̃a �̃�toretie 

Death is a bridge from the warring church to the triumphant church 

ONM 32  Watu𝑖̃ka m�̃�nt�̃� m�̃�ng’inyu m�̃�no kanithani, tigana na ant�̃�, ant�̃� n𝑖̃ arito  

When you become a firm Christian, you should leave people alone people are 

complicated. 

ONM 33 Wegua n𝑖̃�̃�k�̃�thi𝑖̃ r�̃�gendo r�̃�r�̃� thi𝑖̃ na ngai 

If you are to engage in this journey, you should do so with God 

ONM 34 Tiga g�̃�tinda �̃�g𝑖̃kua nkoro, kwabota kw𝑖̃gua kana kau �̃�kwona bau n𝑖̃ko gagak�̃�giria 

methori monthe. 

Don’t let your heart break, may be the child that you see there might be the one to wipe 

all your tears  

 

The expression in ONM 31 is used to refer to death as a bridge through which people get to the 

other side of life. It is thus conceptualized as a container object that is capable of holding a 

substance. In the same expression, life is also conceptualized as a container where people are held 

as they struggle to live and when they die, it is conceptualized as getting out. In ONM 32 the 

speaker is encouraging people to firmly believe in God. The state of believing firmly is seen in 

terms of a container object that is immovable. In the same expression, arito which means heavy is 

used to characterize the nature of people. The strenuous relationships with people that are likely 

to entangle one in life are conceptualized in terms of a HEAVY CONTAINER object metaphor. 

The speaker therefore advises that one should be careful when dealing with people if they are keen 
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on making it in their spiritual walk.  Life is referred to as a journey in ONM 33. It is conceptualized 

as an event with participants in it and hence a container with substance. In ONM 34 the speaker 

uses a BRITTLE CONTAINER OBJECT metaphor to refer to the state one gets into when they 

lose their loved ones. G�̃�kua nkoro which means to break the heart is used to depict the state of 

losing hope. In the same expression the speaker encourages people to take heart for there is hope 

even after being left by those that they feel were their help.  

 

ONM 35  N𝑖̃�̃�j�̃�kagia kanitha na nj𝑖̃ra ya �̃�b�̃�th�̃�, Kanitha m𝑖̃�̃�kie na �̃�rito 

Those that take the church lightly, the church should be taken with the weight it 

deserves 

ONM 36  N𝑖̃ak�̃�monia b�̃�r𝑖̃a mag𝑖̃ire gw𝑖̃kara th𝑖̃ini wa �̃�thamaki n𝑖̃kenda ma�̃�nt�̃� mathi𝑖̃ wega 

He is showing them how they ought to stay inside the kingdom so that everything can 

go well with them 

ONM 37  Mekara ngwatan𝑖̃roni 𝑖̃nu ma�̃�nt�̃� monthe makathi𝑖̃ wega 

If they stay in that fellowship everything will go well with them 

ONM 38  T�̃�koragwa t�̃�r𝑖̃ o bant�̃� ta bau, r𝑖̃r𝑖̃a �̃�mwe wet�̃� at�̃�tiga N𝑖̃�̃�nt�̃� tw𝑖̃gucaga t�̃�r𝑖̃ 

th𝑖̃𝑖n𝑖̃ wa �̃�nt�̃� �̃�nu 

We are at times in such a situation when one of us leaves us because we are normally 

stuck inside that situation  

ONM 39 Mabotithagie g�̃�t�̃��̃�ra �̃�t�̃��̃�ro mw𝑖̃ch�̃�ru mabotithagie k�̃�thi𝑖̃ na mbele m�̃�no 

Help them to live full lives, help them to move forward 

 

In ONM 35 the preacher of the day is appealing to those who do not take religious matters seriously 

to consider their ways. In this expression, church has been referred to through CONTAINER 

OBJECT metaphor. �̃�b�̃�th�̃� and �̃�rito are aspects of containers that are metaphorically used to 

indicate the different attitudes that people harbor towards the church. They either take the church 

seriously for granted. The state of believing in God is conceptualized in ONM 36 as a container 

that people can stay in. A fellowship is also conceptualized in terms of CONTAINER OBJECT 

metaphor in ONM 37. It is capable of holding people in it. And thus, the speaker in these two 

expressions is asking people to take abode in the fellowship and in the kingdom and stay there, 

where not even death, pain or loss is capable of getting them out. The state of grieving, which is 

so difficult, is conceptualized in terms of CONTAINER metaphor in ONM 38. The speaker 

observes that at one time or another people find themselves in such a state but they eventually get 

over it. CONTAINER OBJECT metaphor is also used in ONM 39 as the preacher prays for the 

family members, to conceptualize the quality of life. In this expression, life lived in God is 
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conceptualized as a full life. The same way a container can be empty, full, or half full, so is the 

quality of life that people live.  

 

ONM 40  R𝑖̃r𝑖̃a wamenya �̃�r𝑖̃ m�̃�gendi, tigana na nteto cia mbindu 

When you get to know that you are a sojourner, you should stop all issues of darkness 

ONM 41  Ma mag�̃�ca g�̃�k�̃�ruta wegani wa ngai, tigana namo 

Leave those that come to pull out of the grace of God 

ONM 42  N𝑖̃nkwona tw𝑖̃ g𝑖̃nt�̃� k𝑖̃mwe th𝑖̃in𝑖̃ wa r�̃�gendo r�̃�r𝑖̃a t�̃�thi𝑖̃te 

I can see we are one in the journey we have 

ONM 43  T�̃�r𝑖̃ 𝑖̃giita r𝑖̃a Covid 

We are within Covid period 

ONM 44 �̃�batie g�̃�t�̃��̃�ra �̃�k𝑖̃menyaga �̃�r𝑖̃ m�̃�gendi, t𝑖̃ka w𝑖̃gwat𝑖̃r𝑖̃te nth𝑖̃ 𝑖̃no tene na tene 

You are supposed to live knowing that you are a sojourner; you are not possessing this 

world for ever and ever 

ONM 45  T�̃�r𝑖̃ athi𝑖̃i na et�̃�ki g�̃�k�̃� m�̃�buro �̃�y�̃� wa ri�̃�a 

We are travelers and passers –by here under the sun 

 

In ONM 40 darkness is used metaphorically to conceptualize the life lived in sin. The preacher 

exhorts the people to live right with God because they understand that they are not living here on 

earth permanently. The grace of God in ONM 41 is conceptualized as a container that is capable 

of holding people in and they are safe there. The speaker therefore exhorts the people not to let 

anyone pull them out of it. In ONM 42 the state of uniting is conceptualized as a thing. So when 

people are united, they are seen as one thing. In ONM 43 the speaker is urging people to be careful 

because of COVID 19. The COVID period is conceptualized through a CONTAINER OBJECT 

metaphor, and all the people are conceptualized as substance in the container. In ONM44 the semi-

permanent nature of the life lived on earth is referred to metaphorically. The people are urged not 

to hold the world as if it is going to be theirs forever. In ONM 45 people are referred to 

metaphorically as travelers and passers- by on this life. This is to imply that life lived here on earth 

is not permanent and thus people should prepare for death. This brings out the inevitability of 

death. ONM 46 to ONM 56 are ontological metaphors collected from a religious discourse.  

 

ONM 46 Mwaa ng’ina.n𝑖̃ tont�̃� ar𝑖̃ na baar𝑖̃a ena mbebo m�̃�no 

The sister was a distance away engulfed in a lot of cold 

ONM 47  Martha ar𝑖̃ na w𝑖̃t𝑖̃kio �̃�kwagagaga 

Martha had unsteady faith  

ONM 48  Ndega k�̃�menya k𝑖̃r𝑖̃a ndet𝑖̃rwe �̃�thamakini �̃�y�̃�  
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That I should not know what I was called for in this kingdom 

ONM 49 We�̃� na ni�̃�, t�̃�r�̃�ngame mwanyani t�̃�kinyan𝑖̃r𝑖̃rie it�̃�mi cia mwathani g�̃�twita 

You and I should stand in the gap and bring to accomplishment God’s purposes of 

calling us   

ONM 50  �̃�gekara muci𝑖̃ ona �̃�r𝑖̃ m�̃�bonoku, �̃�bonokio �̃�kathi𝑖̃ �̃�k𝑖̃thiraga mwanki  

If you stay at home, even if you are saved, the fire of your salvation will go out 

ONM 51  N𝑖̃mat�̃�rire ku m𝑖̃aka m𝑖̃ng𝑖̃ m�̃�no nkinya mag𝑖̃kinya bant�̃� mak𝑖̃thir𝑖̃r�̃�a n𝑖̃ k𝑖̃r𝑖̃g𝑖̃r𝑖̃ro  

They had stayed there for so many years until they reached a point of losing all hope  

 

The speaker in ONM 46 is a preacher. He is narrating the Bible story of Mary and Martha when 

their brother Lazarus had died before Jesus came around and raised him up. Ena mbebo m�̃�no 

which literally translates to feeling cold is used to metaphorically refer to the feeling of 

distraughtness Mary was in as a result of grief. This state is also quantified with a lot of. In ONM 

47 the speaker uses metaphor to characterize Mary’s faith. She is said to have had unsteady faith: 

w𝑖̃t𝑖̃kio �̃�kwagagaga. Naturally, a thing as abstract as faith, is incapable moving or being still. This 

means that one time she believed, other times she wavered. The kingdom in ONM 48 is 

conceptualized in terms of a CONTAINER OBJECT metaphor. The speaker is talking about how 

they were called into the kingdom. According to Lakoff and Johnson (2003) we impose boundaries 

on non-physical objects. Lakoff and Johnson explain that since we are physical beings with an 

inside an outside, we view and orient other things as having an inside and an outside even where 

there are no physical boundaries defining a container. Thus, the speaker talks of being in the 

kingdom which brings out the idea of a container (kingdom) with substance (people) in it. In ONM 

49 the Christian’s call to stand up for their mandate of being called into the kingdom and being 

actively involved in intervening through prayers for others is metaphorically referred to as standing 

in the gap. There is no physical gap, but it is conceptualized as such. The speaker in ONM 50 is 

exhorting those present to attend church not to stay at home after the COVID 19 scare. The 

reference to one’s faith going cold is metaphorical. It means losing touch with matters of faith and 

subsequently, God. In ONM 51 backsliding is referred to metaphorically. The people of Israel are 

seen to have lost all hope after being in exile for too long. Literally, it is not possible to lose 

something as abstract as hope, this is a metaphorical abstraction. 

 

ONM 52  N𝑖̃ tont�̃� �̃�boro �̃�nu ka �̃�thi𝑖̃caga �̃�g𝑖̃kag𝑖̃rwa binya 

Because that word goes on being reinforced 

ONM 53  Agekar𝑖̃ra ona wathani 

Will sit on lordship  
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ONM 54  Kw𝑖̃na w𝑖̃ra mwathani atw𝑖̃t𝑖̃𝑖̃re k𝑖̃bonokoni  

There is some work that God called us for in salvation 

ONM 55  G�̃�t�̃�ngana th𝑖̃in𝑖̃ wa ikundi 

To meet within/ in groups 

ONM 56  No m�̃�ntu �̃�gac�̃�a b�̃�r𝑖̃a akagaa �̃�thamaki 

One has to find ways in which they can inherit the kingdom 

 

In ONM 52 the speaker is talking about the importance of attending fellowships or Christian 

gatherings to a Christian. The state of being encouraged is conceptualized using BUILDING or 

CONTAINER OBJECT metaphor. The Christian faith requires to be reinforced or maintained in 

order to stay longer. Thus the speaker argues that when one regularly attends fellowship, their 

faith, like a building, it is strengthened.   In ONM 53 the preacher encourages the brethren to be 

vigilant and alert in their Christian walk or else Satan will invade them and overrule them. 

Gw𝑖̃kar𝑖̃ra has been used metaphorically to conceptualize the demonic oppression by Satan if 

Christians allow him room. K𝑖̃bonokoni in ONM 54 is an expression used to conceptualize the 

state of being saved and remaining firm in terms of CONTAINER metaphor. Thus people are said 

to be called by God to carry out certain mandates in salvation. Meeting in groupings where people 

gather for prayers is also conceptualized in terms of CONTAINER OBJECT metaphor in ONM 

55. The people are said to meet in groups. In ONM 56, the kingdom is quantified and it is 

conceptualized metaphorically as something that is capable of being inherited. ONM 57 to ONM 

74 are ontological metaphors collected from a menial work activity. 

 

ONM 57  M�̃�nt�̃� ag�̃�ca m�̃�no 

The person has come too close 

ONM 58  Inu t𝑖̃ cia kwaria n𝑖̃ cia g�̃�kun𝑖̃k𝑖̃ra na kauga 

That is not to be talked about it is to be concealed with a bowl 

ONM 59  Ndam�̃�c�̃�tha �̃�gu nkam�̃�ona ndani 

I look at her like that and I see her inside out 

ONM 60  M�̃�nt�̃� m�̃�ka �̃�𝑟𝑖̃ na mbuku na karamu 

A woman that has a book and a pen 

ONM 61  𝐼nd𝑖̃ akand𝑖̃ka twath𝑖̃nja… 

And she plans that when we slaughter… 

 

The utterances in ONM 57, ONM 58, ONM 59, ONM 60 and ONM 61 are used by different 

speakers to talk about different subjects as they work. In ONM 57 g�̃�ca m�̃�no is used 
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metaphorically to quantify the provocative mannerisms that some people display towards others, 

that are so intrusive and offensive. In Gichuka this expression is normally used to warn someone 

of dire consequences when their social mannerisms go beyond limit. In ONM 58 the expression 

cia g�̃�kun𝑖̃k𝑖̃ra na kauga is used metaphorically to refer to that aspect of a conversation that people 

do not want to pursue further either because it is an embarrassment or the magnitude of the offence 

and pain it has caused serves as a reminder of something ugly that people do not wish to revisit. 

Even if it has to be talked about, it is done with a lot of reservations. Metaphor is used in ONM 59 

to identify aspect. The speaker feels contempt towards the subject of his speech. To see someone 

inside out is used to mean that the speaker despises the subject of his discussion. In ONM 60 the 

speaker has used metaphor to refer. A woman who has a pen and a book simply implies one that 

has been to school, though the speaker meant to despise the subject because of her social 

mannerisms that were not commensurate with the kind of education she bragged of having 

attained. In ONM 61, kwand𝑖̃ka which in literal terms means to write has been used metaphorically 

to indicate a motivation to an action. The speaker uses it with reference to one of her hirers who 

schemes and strategizes cunningly on how to disadvantage other people. 

 

ONM 62  Ndam�̃�thimire, ndona n𝑖̃ankuua ta kanyomba ga kur�̃�  

I discovered that she carries me like a dog’s house (kennel) 

ONM 63  R𝑖̃ria ndeguire laini iria enacio 

When I heard the plans that she had… 

 

In ONM 62 the speaker uses metaphor to identify and explain the cause of her apparent withdrawal 

from working for a particular person. Ndam�̃�thimire has been used metaphorically to mean that 

the speaker carefully assessed the treatment that she was being accorded by her employer and 

concluded that she was being mishandled and misused hence her resolve not to work for her again. 

G�̃�kua ta kanyomba ga kur�̃� is metaphorical and it depicts a heightened level of devaluing others 

who are under privileged, the same way one would carry a dog’s house without caring very much 

about it because it is meant for dogs. It should be noted that in Chuka a dog is generally a despised 

animal. The speaker uses the expression laini to imply plans or ideas in ONM 63. In this instance 

ideas or plans are metaphorically conceptualized as a substance. Thus, the person who has the idea 

is seen as a container with a substance (idea) in it.  

 

ONM 64  Ka at�̃�thomire �̃�th�̃�ku, ka atwocire �̃�rimu 

She misunderstood us; she has taken us for granted 

ONM 65  M�̃�nt�̃� atigankuage wana �̃�gu  
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One should not carry me stupidly  

ONM 66  Ona k�̃�mama ndomu… 

Even sleeping in the dorm… 

ONM 67  Na r𝑖̃r𝑖̃a �̃�r𝑖̃ bo, ar𝑖̃ na kanyua kega m�̃�no 𝑖̃𝑖̃ 

When you are present, she has a very speaks so nicely 

ONM 68  Kw𝑖̃nawe �̃�tind𝑖̃k𝑖̃twe n𝑖̃ �̃�r𝑖̃a �̃�ng𝑖̃ 

There is one that is being influenced by the other. 

 

Ka am�̃�thomire/ amwocire �̃�rim�̃� in ONM 64 is used to indicate a motivation to the action of a 

person treating another inhumanly. The speaker uses this expression metaphorically to imply 

taking a person for granted and therefore treating them with impropriety. In ONM 65 the speaker 

is lamenting of improper handling by an employer. G�̃�nkua wana has been used metaphorically 

to imply to think of someone as being stupid, thoughtless and thus handle them inappropriately. 

Sleeping in the dorm in ONM 66 has been used to refer in a derogatory manner to being literate or 

having been to high school. The behaviour of the said person is contemptuously being contrasted 

with that of those who have never been to a boarding school and it does not quite measure up. In 

ONM 67 kanyua kega has been used metaphorically to identify the aspect of hypocrisy in the 

person being talked about. She is said to pretend to be good when one is present, but when one 

leaves, they are left talking ill about them. In ONM 68 g�̃�tind𝑖̃kwa refers to an imbalanced 

relationship between two people where one person is influenced by the other. This kind of 

relationship is conceptualized in terms of a CONTAINER OBJECT metaphor. This brings out the 

character of the one that is pushed as one that has no mind of their own and is subject to control 

by others. 

 

ONM 69  R𝑖̃u nk�̃�gwatithania m�̃�cibi 

Now, I understand 

ONM 70 Atigirwe bururu erwa n𝑖̃ kabata 𝑖 ̃𝑖̃–  

Was left completely and was told it is over 

ONM 71  Ka atigite anankereria kur�̃� nyama?  

Did she leave the meat with the dog? 
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Nk�̃�gwatithania m�̃�cibi in ONM 69 is an expression that is used mostly by youthful people in 

Gichuka social discourse to metaphorically refer to the act of making sense of something that is 

difficult to figure out. An OBJECT metaphor has been used to clearly conceptualize how that 

happens because understanding is arrived at by picking bits of hints here and there and then making 

sense out of it. In ONM 70 kabati is an expression that is used metaphorically especially by the 

youthful people in Gichuka social discourse to depict a hopeless situation or a gone case. The 

speaker uses it to explain the desperate situation that one wife found herself in after leaving her 

husband with a house girl after they had had a disagreement and then there was a lockdown due to 

COVID 19 so she could not go back. The metaphor enhances the irony in this situation because 

the wife had pretended to be away for a short while for the husband to learn a lesson, but she ended 

up being away for too long and lost the husband to the house help. In ONM 71 meat and dog are 

used to metaphorically refer to the compromising situation the above mentioned wife put her 

husband into. Dog is the husband, while meat is the house help who the husband eventually moved 

in with. This is a commonly used expression in Gichuka together with others like leaving milk with 

the cat. To mean the cat will have no option but to drink the milk. since it loves the milk too much.  

 

ONM 72  Gak�̃�r�̃�thag𝑖̃ra maroro- 

She despises you 

ONM 73 Nthumo tanau nthamboni n𝑖̃ku it�̃�raga 

It is in the washing ceremonies that such sayings are found  

ONM 74 �̃�𝑛u �̃�k�̃�remwa ni ngurubu… 

One who has been unable to manage a group… 

 

In ONM 72 maroro is used to identify and indicate the aspect of contempt in a person’s manner 

of behavior towards others. The speaker in ONM 73 uses a CONTAINER OBJECT metaphor to 

conceptualize the washing ceremony event. The speaker says that it is in the washing ceremony 

that sayings are found. This implies that sayings are substances found in the container (nthambo). 

In ONM 74 the speaker talks in a derogatory manner about a person whom they cannot continue 

relating with as usual because she is unreliable. A group is conceptualized as an event with 

participants in it and hence one is able to operate well inside it or unable to do so and thus has to 

get out. A group is thus conceptualized in terms of a container object metaphor in which a member 

can get into(join) or get out. ONM 75 to ONM 80  are ontological metaphors collected from a 

dowry negotiation occasion.  
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ONM 75  Gant𝑖̃kwenda g�̃�coka ba bak�̃�r�̃� n𝑖̃ tont�̃� bar𝑖̃a bak�̃�r�̃� ntaar𝑖̃ bo, mbic𝑖̃ k�̃�r�̃�m𝑖̃r𝑖̃ria- 

m𝑖̃gu𝑖̃ 𝑖̃r𝑖̃a ngerete. Yak�̃�gererwa ntic𝑖̃ k�̃�r�̃�m𝑖̃r𝑖̃ria 

I do not wish to go back to the old issues because I was not there, I don’t know how to 

follow up arrows that I have not shot. I don’t know how to follow those that have been 

shot for me by someone else 

ONM 76  Na twamb𝑖̃r𝑖̃ria m�̃�ci𝑖̃ mwer�̃�, �̃�r𝑖̃a ngai onan𝑖̃tie. Tont�̃� n𝑖̃we mbete  

And we have started a new home that God has revealed because He is the ring  

ONM 77  Wa�̃�mba g�̃�kubia ikathi𝑖̃ ik𝑖̃monyokaga 

You can fend for things and some slip and fall on the way 

 

In ONM 75 the speaker is a different negotiator from the one who had earlier come to negotiate. 

He says that he does not wish to build or act on the agreement arrived at earlier because he was 

not there. K�̃�gererwa m𝑖̃gu𝑖̃ is used metaphorically to motivate the action that he wants to take. It 

refers to the earlier dowry arrangements that had been made by the previous negotiator. He says 

metaphorically that he follows the arrows that he has shot. This is to mean that he wishes to make 

his own dowry propositions which he is able to honour. In ONM 76 the speaker uses metaphor to 

refer to the fact that the bride to be and the groom to be have been given permission to go on with 

the wedding plans. That alone is referred to as the new home. An OBJECT metaphor is used where 

God is said to be the ring. This refers to the belief that God will be the uniting factor between the 

two who are intending to get married. In ONM 77 g�̃�kubia and ik𝑖̃monyokaga have been used 

metaphorically to identify the cause why the groom-to- be took so long after the first visit. The 

metaphor explains that he had to take his time to look for the dowry and save in bits to be able to 

put together what he has brought although it is little. The metaphor is meant to persuade the bride’s 

father to accept the offer on the table and allow the two to continue with the wedding plans.  

 

ONM 78 Ciamonyoka no nkinya �̃�thi𝑖̃ �̃�k𝑖̃th𝑖̃ranagia r𝑖̃ng𝑖̃ t�̃�r𝑖̃a t�̃�gw𝑖̃re �̃�kigaga bant�̃� bamwe 

ka𝑖̃r𝑖̃ 

If they slip and fall, you must go back and collect whatever has fallen and put it together  

ONM 79 Menya ta r𝑖̃u �̃�kambibinya, �̃�kona wakama ng’ombe yathira 𝑖̃ria, ona �̃�kar�̃�ma pliers 

�̃�kamb𝑖̃r𝑖̃ria g�̃�kama r𝑖̃ng𝑖̃, bau to ndamu ? 

You know if you press me, if you milk a cow until the milk is exhausted, even if you 

use a pair of pliers, you will end up milking blood 

ONM 80  Na nonkwona no yeterith𝑖̃r𝑖̃tie t𝑖̃ka yakinyia no lita m𝑖̃rongo 𝑖̃that�̃� 

And I can see that it is still stimulated, it has not even produced thirty litres 

 

The speaker, by using Ciamonyoka no nkinya �̃�thi𝑖̃ �̃�k𝑖̃th𝑖̃ranagia in ONM 78 metaphorically 

implies that sometimes it is difficult to get the requirements for the dowry all at once, so one has 

to save little by little. In ONM 79 the speaker is protesting against high handedness by the bride’s 

side. K�̃�mbibinya, and  g�̃�kama ng’ombe which literally mean to squeeze and to milk a cow have 

been used metaphorically to conceptualize the aspect of the bride’s people making unnecessary 
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demands. Na nonkwona no yeterith𝑖̃r𝑖̃tie in ONM 80 is used by the bride’s negotiator to answer 

back to the protestations by the groom’s people. It implies that the groom’s side still have more to 

put on the offer table, they have not exhausted their pockets.  

Table 6: Summary of the Ontological Metaphors Used in Gichuka Social Discourse 

S/N Metaphor Type/Use Frequency Percentage 

1.  Container metaphors 39            48.75 

2.  Referring metaphors 17 21.25 

3.  Identifying aspects 9             11.25 

4.  Quantifying metaphors 6 7.5 

5.  Setting goals and motivating action 4 5.0 

6.  Identifying causes 3                3.75 

7.  Brittle/Heavy object metaphors 2    2.5 

 Total 80 100 

 

Table 1 shows the types of ontological metaphors that were used in the five (5) social activities 

studied. A total of eighty (80) ontological metaphors were collected. The ontological metaphors 

take the form of CONTAINER metaphors, and BRITTLE/HEAVY OBJECT metaphors. The 

CONTAINER metaphor are inclusive of container objects and substances. The ontological 

metaphors are also categorized on the basis of their functions such as: referring, identifying 

aspects, setting goals and motivating actions, quantifying and identifying causes. Out of the eighty 

(80) ontological metaphors realized, thirty-nine (39) are CONTAINER metaphors, which is 48.75 

%. The study also realized two (2) BRITTLE OBJECT which forms 2.5%. Ontological metaphors 

serve various limited purposes: seventeen (17) metaphors are used for referring, that is, 21.25%. 

The ontological metaphors used for identifying aspects are nine (9). This accounts for 11.25%. 

Those used for quantifying are six (6), which is 7.5%. The metaphors for setting goals and 

motivating action are four (4). This accounts for 5.0%.  and three (3) metaphors are used for 

identifying causes. This is 3.75% of the metaphors that were analyzed.  

 

Conclusion 

 It is clear that the most predominant ontological metaphor that frames Gichuka social discourse 

is the CONTAINER metaphor, followed by metaphors used for referring and those used to identify 

aspects in a descending order. The reason for the prevalence of CONTAINER metaphors is that 

physical beings have a bounded surface and an in out orientation, which is projected on to most 

things and are conceptualized as having an inside and an outside just the way we are (Lakoff & 

Johnson, 2003). Therefore, the Gichuka speaking people project their own view of self as 

containers to most entities, states and activities. These findings compare with the findings of 
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Karnedi (2015) where CONTAINMENT metaphors were found to the most predominantly used 

in the SL (source language) sub corpus.    
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Abstract: Petrophysical analysis required the use of techlog software for data analysis and interpretation. The 

results obtained helped to determine porosity, permeability, net reservoir height and lithological profile. The 

nature of profiles in terms of sand, shale and sandstone revealed net reservoir height at different zones of the 

well. The data used for analysis purposes was obtained from Sala well, Anza basin, at the National Oil 

Corporation of Kenya (NOCK) data center. Techlog software was used to obtain efficient results for the 

analysis processes. The analysis and interpretation of the results showed positive presence of hydrocarbons in 

Sala well in terms of porosity, permeability and net reservoir height; as well as distinct lithological profile. 
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1.0 INTRODUCTION 

1.1.  STUDY AREA LOCATION 

Anza basin is an extensional arm of the Abu Gabra basin in South Sudan in the Central African 

rift system shown in Figure 1. The basin is located in the North-Eastern part of Kenya (Rop, 1995). 

It consists of thick Cretaceous sedimentary rock sequences where seven wells namely; Chalbi-3, 

Sirius-1, Sala 1 and 2, Bogal, Ndovu-1, and Kaisut-1 have been drilled for oil exploration purposes 

as shown in Figure 2. The Anza basin occurs on a fault block within a Paleocene–Cretaceous rift 

basin (Bett et al., 2018; Rop and Namwiba, 2018). 

 

 

 

 

 

 

 

 

 

Figure 1: Anza basin as an extension of the Abu basin in South Sudan (Mohamed, 2002). 

SALA WELL. 

Sala-1 was drilled in early 2014, being the second of two wells to be drilled. Located in Block 9 

in the Anza Basin, Northern Kenya. Sala-1 well was located in a relatively remote area. Sala-1 was 

considered to be a raw exploration well regarding prior knowledge of the geology of the immediate 

area; especially in terms of the relative age of the sediments as related to palynological 

identification (NOCK).  

Sala-1 is interpreted from seismic data to have Tertiary sediments unconformable overlying Early 

Cretaceous sediments. The Tertiary and Early Cretaceous sections from Ndovu1and Bogal-1 were 

used as the analogues for the stratigraphic section expected to be encountered in the Sala-1. 

The Sala prospect is situated along the eastern margin of the Anza basin with closure developing 

along the basin bounding fault. This closure is situated in a transfer zone in which, moving 

northward along the fault, the extension shifts to the east. Within this 7 transfer zone a relative 
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basement high structure exists upon which Early Cretaceous and Tertiary siliciclastic sediments 

were deposited. Late Cretaceous sediments are predicted to be absent either by non-deposition or 

by erosion at this persistently high area.  

Area Relief Lower Tertiary 81 sq kms 225m, 

Lower Tertiary 94 sq kms 550m 

 Lower Cretaceous Green 156 sq kms 1300m 

 Lower Cretaceous Blue 88 sq kms 1900m 

 

Figure 2; Location of sala 1 

 

1.2. BACKGROUND OF THE STUDY 

Petrophysics is the study of rock properties and their interactions with fluids, such as gas, liquid 

hydrocarbon, and aqueous solutions (Tiab & Donaldson, 1996). The main goal of petro physical 
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analysis is to gain an understanding of the volume and distribution of hydrocarbon and water 

within a subsurface reservoir. Fluids within a reservoir rock are usually contained in the space 

between or within grains or crystals; the pore space. Pore space is typically saturated by water at 

the time of deposition or formation of the reservoir rock. Hydrocarbons can be produced as 

organic-rich material is buried and heated under pressure in the subsurface. As hydrocarbons have 

a lighter density than water, oil and gas will migrate upwards through the subsurface until they 

reach a barrier that prevents further movement, for example a mudstone or shale.  

Pore space in the upper section of a reservoir will typically be filled with gas (light hydrocarbon), 

pores in the mid-section will be dominated by oil, and the lower section will comprise only water. 

In oil and gas-rich sections of a reservoir water can fill up to 30 % of the pore space, trapped in 

small pores, along grain boundaries or within the chemical structure of minerals (such as clays). 

The contact between water and oil, or oil and gas, zones are not the sharp changes in fluid type 

traditionally depicted on cross-sections and maps. The transition from one fluid zone to another 

can occur over centimeters, meters, or 10s to 100s of meters depending on rock properties such as 

pore size, capillary pressures, and wettability. Consequently, measurements of reservoir rock 

properties will be a result of rock or grain chemistry, mineralogy, faces, lithology, fluid type(s) 

and any unfilled pores (or voids) in the sample volume. Petro physical analysis uses a variety of 

empirical and more complex statistical relationships to analyze and interpret the volume and 

distribution of pore space and the reservoir fluids which occupy this space. 

In petrophysics, the solid material of a reservoir rock can be either matrix or clay (“shale”). Matrix 

refers to the grains or crystals of a rock, for example a sandstone might be composed of only quartz 

grains, while a limestone can be composed of calcite grains. The grain shape, size and packing will 

dictate the space between grains, the pore space. Clays (or “shale”) can refer to (a) fine-grained 

detrital material with diameter less than 4 microns (clay, silt or mud sized grains), and/or (b) a 

loosely defined group of hydrous silicate minerals (e.g., kaolinite, smectite and illite). Clays can 

fill the gaps between the matrix, decreasing the pore space. Clay minerals contain fluids 

(electrolytes) within their mineral structure. 
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Figure 3; Petrophysical rock structure 

Resource estimation involves the process of estimation of grades of minerals and ore. The process 

for estimating the amount of volume of gas of hydrocarbons potential can be undertaken through 

different methods. To be able to estimate the gas one has to identify whether it is conventional or 

unconventional. In estimating the amount of oil and gas, there are always certain uncertainties that 

arise. The struggle to estimate the volume of hydrocarbons has always been a great challenge since 

the 1800s. Crude oil seepage was used as an insect repellant and lamb oil and was consequently 

considered an economic commodity. 
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 Figure 4: Anza block 

Oil reservation estimation using software is the main approach used to ascertain the extent of oil 

in a given reservoir and oil field.  Andrews (2014) conducted an assessment of Weald Basin and 

came up with the following facts. The estimation of oil and gas is important in the process of 

calculating the amount of hydrocarbons in any reservoir. Results of the assessment of the 

estimation process justify whether it is viable to start or continue the development of a reservoir. 

Good estimation classifies reservoirs as proven, probable, or possible reserves. Factors such as the 

reservoir type, source of reservoir energy, and the quality and quantity of geological, engineering, 

and geophysical data affect the level of certainty of estimating the reservoir. All estimates of the 

reserve include a certain degree of uncertainty, primarily due to geological data available at the 

time of appraisal and the interpretation of this data. Generally, manual calculation using volumetric 

estimation, material balance method, production history analysis, and analogy methods for 

computing petroleum reserves have been in-use for a long time. 

The term “oil reserves” usually signifies the future ultimate recovery without specifying the 

method of production. Thus with changing methods and innovations in the production industry, 

reserves of any definite reservoir may be increased by increasing the portion of oil recovered. 

Reserve estimates are made by comparisons of well and formation characteristics by using a 

percentage recovery on the oil content of the formation volume using porosity data. The most 

reliable method would appear to be one that would estimate the initial quantity of oil and gas 

present and then obtain percentage recovery values for various production methods and formations 

from experience (Kartz, 1936). 

Petroleum Exploration in Kenya began in the 1950s within the Lamu Basin (NOCK). It was until 

2012 that the first commercially viable oil discovery was made in the Tertiary rift, followed by 

significant gas discoveries in offshore Lamu Basin. To date, over 86 wells have been drilled with 

a majority within the Tertiary Rift. An estimate of over 4 billion barrels of crude oil reserves has 

been encountered in the Loki char sub-basin by Tullow Plc and its partners, with recovery oil 

estimated to be 750 million barrels. Kenya as a country has shown its utmost potential in oil and 
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gas. Kenya has several petroleum basins such as the Lamu basin, Anza basin, Loki char basin, and 

Tertiary rift basin. In 2012, the first profitable discovery of oil was made. To date, over 86 wells 

have been drilled within the four basins. The oil and gas industry in Kenya is divided into different 

departments: 

1. An upstream department that directly participates in oil and gas and exploration activities 

in Kenya. 

2. Mid-stream department that is mainly involved with the development of infrastructure of 

the country from the revenues generated during marketing. 

3. A downstream department that facilitates the marketing of oil and gas. 

Narrowing down, the project is mostly going to focus on the Anza basin and mostly Sala wells 

(NOCK). Acquisition of seismic data within the Anza Basin commenced in 1975 when Whitestone 

acquired 2D seismic data, with further acquisition surveys carried out by the Ministry of Energy, 

Chevron, Total E&P, Amoco & Shell over time. On acquiring seismic data, Chevron later drilled 

Anza-1 and Bahati-1 (both dry), Total E&P drilled Ndovu-1 (oil and gas shows), Duma-1 (gas 

shows), and Kaisut-1 (dry) while Amoco drilled Sirius-1, Bellatrix-1, Chalbi-3, Hothori-1 (all 

three-had oil and gas shows) and Endela-1 (gas shows).  

Additional 2D and 3D seismic have been acquired by Vanoil, Lion Petroleum, CNOOC, Africa 

Oil, and Tullow in this basin from 2007 to date. The first hydrocarbon discovery was made in 2009 

by CNOOC in the Bogal-1 well, which encountered gas with a gross best estimate of 2500 Buck. 

Tullow later drilled Paipai-1 well that encountered light hydrocarbon shows. Another gas 

discovery was made in the Sala-1 well in 2014 by Africa Oil within three distinct zones of interest 

over a 1000-meter gross interval. However, the subsequent Sala-2 well drilled to test the dip extent 

of this main reservoir-sand in the Sala-1 gas discovery failed to find any hydrocarbons (NOCK).  

The software that we used for petro physical analysis is Techlog. Techlog is a Schlumberger 

software and is used to analyze well logs to estimate gas volumes (Schlumberger, 202).]. We 

collected the wellbore data to identify petro physical properties such as lithological profile, 

porosity, permeability, and net reservoir height. The software is mostly used in instances when 

geological, geochemical data need to be imported. 

Calculation of porosity from Techlog requires one to have neutron porosity and bulk density. 

Lithological profile was identified using gamma-ray logs and neutron porosity logs. The number 

of shales tends to influence porosity. In petrophysics analysis, zonation was monumental in getting 

correct results. The seismic data area of the same depth was plotted to obtain data. In absence of 

seismic data geological timescale was used to distinguish zones, from earlier times such as 

Precambrian to recent times. Quaternary was key in understanding a sedimentary basin. Due to the 

heterogeneity of a sedimentary basin, there was a need to establish delineation and densities from 

one zone to another. The zone classification based on lithology was widely used in zonation. Petro 

physics parameters identified using Techlog include permeability and porosity which are evaluated 

using neutron density. 
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1.2.1. Anza Basin 

The Anza Basin is a sedimentary basin in North Eastern Kenya. The first wells in the Anza basin 

were drilled in 1976. Chevron and Esso drilled Anza-1 and Bahati-1 wells in the southern part of 

the Anza Basin. Since then 11 wells have been drilled in the Anza Basin (NOCK).  There have 

been oil and gas shows in some of the wells. This study employed play analysis which is a 

technique used for petroleum resource exploration and assessment. In-play analysis a basin is 

divided into prospective resource areas called plays. In this study, these prospective areas were 

divided into these prospective resource areas based on the trap types identified. The play is a useful 

analytical concept that allows the analysis to be sensitive to the physical processes involved in the 

entrapment of oil and gas and the discovery of oil and gas accumulations (Cheruiyot, 2012). 

 

1.3. PROBLEM STATEMENT 

Globally, fossil fuel has been the driving power for industrialization. In Kenya, demand for 

adequate and reliable energy has increased in the past few years as the country gears towards vision 

2030. The Ministry of Energy (MoE) is actively involved in oil and gas exploration across the 

country. Attention has been on the Anza basin for oil and gas exploration. However, the main 

concern is the viability of the oil and gas deposits in the Anza Basin. Therefore, an estimation of 

reservoir quantities is paramount for any successful exploration activity. However, during the 

initial exploration, estimating reservoir hydrocarbon quantities is a challenge. These challenges 

are due to the unavailability of initial reservoir data. Hence, the process becomes uneconomical 

and time-consuming. 

Achieving a cost-effective exploration process requires proper computational analysis tools. These 

analysis tools will ensure reservoir characteristics such as porosity, oil/ gas lithological profile 

maturity, and permeability are adequately quantified. An efficient and effective quantification 

analysis tool will provide the much-required information for future exploration activities. 

Currently, the limited use of quantification analysis tools has caused many reservoirs (such as 

Anza Basin, especially Sala) with tremendous hydrocarbon potential to be rendered unviable. To 

this end, an efficient petro physical analysis tool in evaluating the flow potential of the discovered 

hydrocarbon resources is required (NOCK).  

 

1.4. JUSTIFICATION 

Data obtained from NOCK shows that the Anza basin, especially Sala, has higher oil and gas 

prospects. To ascertain the viability of oil and gas deposits in these regions, analysis models were 

done using the Techlog software to quantify the amount of hydrocarbons. The obtained data from 

this project provides data for potential investors and companies for the decision-making process 

on viability of hydrocarbons exploitation in the studied regions. Furthermore, the analysis of the 

wells provides technical parameters that show the lithological profile maturity, porosity, and 

permeability of rocks containing oil and gas. This information will be of great use in the gas and 

oil exploration of the potential areas, thus, reducing the reliance on imported oil and gas.   
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1.5. OBJECTIVES 

1.5.1. Main Objective 

The main objective is the analysis of presence of gas and oil in the Sala well at different depths. 

1.5.2. Specific Objectives. 

1. To analyze porosity using neutron porosity. 

2. To analyze permeability from correlation with effective porosity.  

3. To analyze the lithological structure of the wells. 

4. To determine the net reservoir height.  

 

2.0   LITERATURE REVIEW 

This section discusses the data that will be required during the analysis, the outcomes and efficacy 

of using Techlog for estimation, considerations during analysis, future cases, and Kenyan case 

studies.  

2.1. PETROPHYSICAL DATA 

2.1.1. Geology, Saturation, Porosity, and Permeability 

Hydraulic fracturing and carpet drilling were previously done without understanding a formation’s 

geometry (Lee et al., 2020). Geometry encompasses all outlines and edges within the lithosphere 

such as joints, voids, and boundaries between subsequent layers in strata [6] reported that accurate 

gas reserves estimation depends on geochemical and petrophysical parameters. Geochemical 

parameters such as adsorption capacity and Total Organic Carbon (TOC) were used to evaluate 

the desorbed and adsorbed volumes. Petrophysical data included water saturation, porosity, and 

permeability assessments to predict the free gas volume. The crushed rock technique is not 

developed enough for porosity and permeability evaluations. Due to the challenges with the 

technique, estimation of resources in low permeability and porosity shale reservoirs was a 

challenge (Lee et al., 2020). Water saturation was also difficult to estimate as the actual 

measurements are time-consuming and difficult. Subsequently, the authors discussed several 

techniques and listed their limitations for adsorption, potential, and TOC estimations. For this 

reason, the article will only contribute information on estimation techniques to the research. 

2.1.2. Porosity, Saturation, and Volume  

Attia et al., (2015) studied the Suez Gulf Miocene sediments of the Badri field. They identified 

the presence of sandstone streaks in Baba and Sidri members in the Belayim formation. There is a 

relatively high resistivity signature in the electric logs of the petrophysical parameters. The region 

lies between the Hammanm Faraun and Kareem formations. Subsurface geological and electric 



 

172 
 

log data were collected and six wells were discovered to contain hydrocarbons. The electric 

petrophysical analysis included gamma-ray, density-neutron, resistivity, and sonic parameters. 

The authors discovered that the net-pay thickness ranged between 17 to 37 feet; the hydrocarbon 

saturation between 62 to 82%; water saturation 18 to 38%; shale volume 6 to 18%; and effective 

porosity 12 to 22%. Vertical and lateral investigations showed that these zones contain gas and oil. 

This article provides a detailed analysis of petrophysical investigations and parameters. It is also a 

primary source of evidence due to its expansive comparison of two sandstone units.  

2.1.3. Significance of Porosity 

Feasible shale oil and gas reserves must have defined porosity and linkage to changing pore 

characteristics, the timing of hydrocarbon expulsion, and distribution properties.  [8] evaluated 

data from the Songlia basin of North-Eastern China. They observed that the Qingshankou 

hydrocarbon retention properties are critical to resource estimation. The authors conducted a 

porosity and a multi-analytical geochemical study on 12 samples rich in alginate from 200-2500 

m. The parameters of interest in the study were: pore evolution, hydrocarbon generation, and burial 

compaction. Macro and mesopores were evaluated through a combination of broad ion beam and 

77K nitrogen gas desorption and adsorption measurements. Adsorption tests were done before and 

after the solvent extraction to determine pore soluble organic matter. Oceanic petrographical data, 

yields from a bulk source rock, and bulk geochemical parameters were compared with the results 

in the study. The macro and mesoporosities are limited but they relate to the presence of quartz: 

indicating the significance of brittle minerals in pore preservation. Preferentially bedding-parallel 

pore orientations, higher pore aspect ratio, and a depth trend towards smaller average pore sizes 

indicate burial compaction (Zhang et al., 2021). There was an observable deficiency of pores of 

over 100 micrometers and a BJH differential of about 20% volume. The results further 

demonstrated that pore occlusion due to bitumen of high molecular strength influences the 

apparent pore characteristics. They found values for the thermal maturity, bitumen, differential 

BJH volume, and the onset of hydrocarbon expulsion. The authors concluded that the gas retention 

and storage behavior of investigated shales change with thermal maturity while matrix pores 

occluding hydrocarbons are liberated (Zhang et al., 2021). The study is relevant to the proposed 

research because it recognizes porosity parameters. Vitrinite reflectance and TOC are also studied 

in this article. Although it combines petrophysical and geochemical data, it lacks estimation data, 

limiting its contribution. 

2.2. TECHLOG 

Petrophysical characteristics can be simulated across an area in Techlog for an accurate evaluation 

of each well and an overall comparison of all the wells. Available well-log data typically includes 

self-potential logs, resistivity, density, sonic, gamma-ray, and neutron logs. Al-Baldawi and 

Neasser (2019) digitized these parameters and performed environmental corrections before 

analyzing them using Techlog. They studied the Ahdeb oil field of the Mesopotamia plain in Iraq. 

There are three domes in the carbonate reservoir. The petrophysical properties that were 

investigated included bulk water volume, hydrocarbon saturation, porosity, shale volume, and 
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water saturation in computer processing interpretation. The formation was divided into five units 

according to reservoir properties. Low water saturation and high porosity, both of which are good 

petrophysical properties, were identified in the best reservoir. The other reservoirs had high water 

saturation and varied porosities. Their investigation complements the proposed research by acting 

as one of the blueprints for holistic resource estimation through Techlog. 

Accurate descriptions of the heterogeneity and the internal geometry of a reservoir affect the output 

of petrophysical studies.  [10] investigated the implications of modeling of Niger Delta’s offshore 

Gmedal Basin for heterogeneity and sand body geometry. The authors reported that reservoir 

delineation allows geologists to assess and plan for recovery in economic scenarios, forecasts, and 

estimate reserves. Their study used 3D static and geometry modeling to evaluate the reserve and 

bypassed hydrocarbon volumes. 3D seismic data were collected from six wells and synthesized by 

different geostatistical algorithms via Petrel software. Three types of models were developed: 

facies, petrophysical, and structural. The petrophysical assessment included details like water 

saturation, net-to-gross, effective and total porosity, and permeability. Notably, petrophysical 

analysis was done using Techlog software through which six reservoirs were simulated. The study 

identified and correlated seventeen reservoirs. To account for capillary pressure influence, a 

saturation height function was induced. The models assisted to picture reservoir geometries while 

evaluating oil-water and gas-oil contacts. Fault-dependent folds, specifically anticlinal segments, 

dominated the zone according to the structural model (Hammed & Koledoye, 2020). The facies 

and petrophysical models indicated porosities in the ranges of 5-30%. Moreover, water saturation 

was between 5-40%, the permeability was around 300-9000 milliDarcy, and the net-to-gross ratio 

stood between 65-98% (Hammed et al., 2020). Furthermore, the results, especially the net-to-gross 

and well-log motif distributions on maps, showed that the region is a distributary channel with 

shoreface systems and crevasse splay. The in-place volumes calculated were 45-281mmbbl. The 

authors concluded that the investigation provided an accurate characterization of the delta 

formation's heterogeneity and geometry. Additionally, they held that the Gmedal field had 

commercial quantities of hydrocarbons. This primary level evidence supports the research by 

providing parameters for evaluation. Its major strength is that it uses Techlog in analysis, as does 

the proposed project; hence, it proves the effectiveness and accuracy of the software's analysis.  

El-Khadragy and Ramadan (2017) studied the Ras Ghara field in Suez Canal, Egypt. Rudeis and 

Kareem formations in the region are studied to characterize water saturation, porosity, and the 

volume of shale. The process of well-log analysis is generally varied laterally via iso-parametric 

maps and vertically via litho-saturation cross-plots. They discovered that the shale volume of the 

Kareem formation is about 22% with a hydrocarbon saturation value of 72% and an effective 

porosity of 10%. Comparatively, Rudeis formation recorded a shale value of 8%, 54% 

hydrocarbon saturation, and 12% effective porosity (El-khadragy et al., 2017). They concluded 

that the western, southern, and northern strikes are the best oil-bearing regions. The paper's main 

purpose is to support the effectiveness of the Techlog. It also provides some guidance on the 
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expected output and supports the findings on required petrophysical data. Nevertheless, it fails to 

detail the procedures that the authors followed in their investigation.  

2.3. CONSIDERATIONS   

2.3.1. Engineering Factors and Estimated Ultimate Recovery 

Engineering factors influence the geology of a reservoir and its profitability. Resource 

estimation allows the company to plan an approach for extracting the hydrocarbons by considering 

geological conditions such as the fracability of shale.  Hou et al., (2021) analyzed 991 groups of 

shale data from 72 coring wells and 1317 production wells. The samples were obtained from the 

Lower Member of the Cretaceous Eagle Ford Formation in the U.S Gulf Basin. The authors aimed 

to calculate the estimated ultimate recovery (EUR) using the Duong and the MHD models to 

estimate oil reserves. The authors assessed the geological factors and subtracted their overall effect 

from the final EUR. They identify that fracability, flow and resource capacity, and resources are 

the main geological parameters that determine EUR. The hydro-bearing and total porosity of shale 

control its oil and gas storage capacity. Moreover, vitrine reflectance and the total organic carbon 

(TOC) also affect the storage capacity (Hou et al., 2021). The effective shale thickness and porosity 

control the resources. Formation pressure gradient, crude oil density, condensate oil to gas ratio, 

vitrinite reflectance, gas to oil ratio, and permeability affect the flowability of oil and gas in shale 

formations. Hou et al. (2021) noted that fracability is influenced by the brittleness index and 

partially by the volume of clay content.  

A rise in the formation pressure gradient and vitrinite reflectance causes a rise then fall of EUR 

while that of content clay volume causes a fall in EUR. On the other hand, an increase in TOC, 

fracture porosity, and effective shale thickness causes a rise in EUR (Hou et al., 2021). The authors 

concluded that for a favorable area of shale gas and oil to occur, fractures and micro-fractures 

should not have developed. Also, the clay content volume should be more than 25%, the vitrinite 

reflectance should be higher than 0.85%, and the TOC above 2.3% (Hou et al., 2021). These 

conditions apply for formations with EURs of 30,000m3 or more and a thickness of about 65m. 

The contribution of this article to the research is geological parameters. The proposed research will 

evaluate the properties considered in this piece of evidence to provide a EUR of the proposed 

basin.  

2.3.2. Losses 

Mass losses and phase changes occur for pore fluids due to evaporation and volume expansion 

when the drilled core is ejected. This characteristic is noticeable in liquid-rich resources.  Cheng 

andJiang (2020) applied a developed mass balance approach to the estimation of hydrocarbon 

resources in liquid-rich shale resources. They mentioned that reservoir volumetric approaches rely 

on hydrocarbon saturation and porosity. Gas saturation is usually inferred from compositional 

complementary law; consequently, the gas to oil ratio is distorted in liquid hydrocarbon loss. 

Further, the resource volume can be underestimated, or the heterogeneity understated (Cheng & 

Jiang, 2020). The integrated mass balance approach combines geochemical data with reservoir and 
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production parameters by restoring the lost volume of hydrocarbons. The authors used this method 

to explore a Duvernay production well in Canada. The results from the Western Canada 

Sedimentary basin show that considering the phase behavior of liquids, the quantity of the lost gas 

can be inferred. Moreover, correlating gas and oil masses for the analyzed samples produces a 

representative of the initial compositions of a well. Lastly, accounting for lost hydrocarbons 

generates an unbiased view of the representative potential  (Cheng & Jiang, 2020). The article 

contributes to this research by discussing the losses in shale reservoirs and their implications in 

the overall resource estimation. As such, the research will attempt to consider losses and account 

for them where necessary in the final model.  

2.4. FUTURE METHODS 

Machine learning applications are capable of accurately simulating and modeling at an affordable 

cost.  Khosshalan et al. (2021) reported that the artificial intelligence (AI) and machine learning 

(ML) tools provide a better evaluation of the impact of reservoir characteristics, well production 

behavior, and well attributes. Syed et al. (2021) US oil giants have shifted their production and 

exploration models. The study focused on North American basins including Bakken Shale, Eagle 

Ford Shale, and Marcellus shale. The development of smart shale gas models is dependent on 

formations, input parameters, and equations. The Decision Tree (DT) model uses regression and 

classification using a predictor value. The training data is encapsulated into the smallest possible 

tree. Random forest (RF) regression uses a bagging technique. A simple regression tree splits on 

predictor values. Gradient boosted machine (GBM) uses regression trees like RF but they are 

sequential, not parallel (Syed et al., 2021). The result appears like a linear regression with a 

hundred thousand terms, each with a tree. Support vector machine (SVM) works with the non-

linear relationships data type. Lastly, gradient boosting for regression tree (GBRT) combines DT 

models with other smaller ML and AI models. The comparison of the AI methods is shown in 

Table 1. Koshalan et al. (2021) also noted an acceptable performance of AI methods in price 

estimations. The two pieces of evidence contribute to this research by providing information on 

AI as a means of resource estimation. They both ascertain the efficacy of the method. Essentially, 

the proposed research will borrow its recommendations on the future of petrophysical analysis 

from these articles. 

2.5. KENYAN CASE STUDIES  

2.5.1. Magadi Basin 

Magadi seismic data recorded from 15 sites in 8 months proved that the region was seismically 

active (Seht et al., 2001). Seht et al. (2001) studied the seismic activity of the Magadi basin, stating 

that it has over ten daily events detected from the equally distributed floor. The basin includes 

Blocks 14T and 12AA as shown in Figure 3. Hypocenter depth was recorded as 27km on the 

southern section but it was shallower up north. Over 300 events were recorded daily in some 

instances. Most importantly, the epicenters are aligned along the South-Southwest to the North-

Northeast 10km length of the lake. Hypocenters portray a sharp cut-off at 9km depth. A surface 

crack appeared during the study. There was normal faulting in response to the West-Northwest to 
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East Southeast tensional stress fields. The pattern is representative of the surface faulting within 

the rift. The crustal structure tomography shows a linear positive velocity anomaly that is aligned 

along the rift axis. Moreover, there is a negative anomaly at a shallow depth underneath the lake. 

The authors observed that the high velocities indicate mafic material extrusions along the bed of 

the lake. The material could have intruded into the upper crust. Similarly, the negative anomaly 

was related to highly fractured formations. Hypocenter depths at the rift axis indicate low shear 

strength of the body and a deepening of brittle-ductile transition tending South. The findings of 

this study are essential given that seismic data is critical in identifying features necessary for 

hydrocarbon storage. Unfortunately, the paper fails to provide conclusions regarding the 

probability of such features. 

Seismic refraction surveys conducted on the Magadi basin identify the area as a low-velocity area. 

Mulumbu (2017) conducted a 2D controlled refraction by mapping the thickness of the formations 

considering corresponding velocities in the weathered zone. The consideration was based on the 

influence of weathering on deep seismic reflection data. Data was collected from 8 points using 

10Hz geophones with a 3km interval between stations. Sledge Hammer generated the waves and 

10-15 shots were made at each station, both forward and backward, to reduce the noise effect in 

the background. Data was compiled on Vscoope then interpreted by 2D Vista Seismic Processing. 

The time intercept method was used to calculate velocities and picked data such that a 2-layered 

model of the zone showed semi-weathered and weathered rock zones. The third layer of 

consolidated bedrock was added after observations of the velocities. Line 3 was thinnest at 16m 

and line 5 was thickest at 34.4m. Layer 1 of line 6, weathered zones, showed velocities as high as 

381m/s but line 1's layer 1 has a lesser velocity of 262.6m/s. Layer 2 of line 2 had an average 

velocity of 1328.8m/s and line 8 recorded 878.2m/s. notably, all these layers are within the 

weathered zone of less than 1500m/s (Mulumbu, 2017). Higher velocities were identified in the 

eastern, northeastern, and northern regions. Low velocities were observed in the southern parts 

towards Lake Natron, Shompole, and Nasurrana swamps. The author concluded that, for accurate 

mapping of hydrocarbons in the region, static correction must be applied when simulating deep 

seismic reflection data in Magadi.  The author further noted that the focus on the rift is informed 

by the presence of syn-rift fluvial-lacustrine systems that assume conduciveness for the deposition 

of sediments.  

Reinhardt et al. (2019) examined alterations in hydrothermal systems and preservation of organic 

matter in Lake Magadi. These authors intended to understand and find traces of early life on Earth 

by examining the organic matter in Archean hydrothermal cherts. They reported molecular 

biosignatures and organic matter in the cherts of the Pleistocene basin. The cherts contained low 

organic carbon (<0.4 wt.%) found in microscopic carbonate rhombs or characterized by finely 

dispersed clots and layers. Kerogen and bitumen were also analyzed (Reinhardt et al., 2019). 

Immature bio-lipids were observed in the bitumen. The varieties include glycerol mono and 

diethers like archaeol. Fatty acids, thermophilic cyanobacteria, haloarchaea, sulfate reducers, and 

several varieties of alcohol were also available. Reinhardt et al. (2019) further noted that co-
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occurring geolipids like polycyclic aromatic hydrocarbons (PAHs), hopanes, and n-alkanes 

indicate that part of the bitumen has been altered thermally and is approaching peak or early oil 

windows maturity. The mature fraction could have been formed from places of higher thermal flux 

with hydrothermal oil formation due to the defunctionalization of dissolved carbon content. 

Kerogens, like the bitumen, show variations in maturity levels. The authors argued that the 

disparity can be explained admixture of thermally pre-transformed macromolecules. Nonetheless, 

they also observed that fast sequestration of microbial lipids could have occurred during 

hydrothermal alterations in some kerogens according to archaea-derived isoprenoid moieties. 

Through deep time, early sequestration may increase the survival of molecular biosignatures while 

post-depositional and hydrothermal alteration was occurring. The co-occurrence of carbon matter 

showing varying thermal maturities could indicate the original environment conditions if Archaean 

hydrothermal deposits indicate the same (Reinhardt et al., 2019). They could also represent 

contamination and post-depositional overprint. Kerogen in Archean hydrothermal cherts could 

contain crucial data on early life. The importance of this case is that it lowers the expectations of 

discovering massive resources that are mature enough for exploration in the basin. However, 

without the results of a geophysical and geochemical analysis from different areas in the region, it 

is difficult to determine the extent of the variation in maturity levels.  

2.5.2. Anza Basin  

Angengo (2020) discussed the stratigraphy and structure of the Bogal Inversion Zone of the Anza 

Basin. The author began by connecting rift systems to hydrocarbon retention capacities. Rifts 

affect retention negatively by causing remigration of hydrocarbons and positively by developing 

stratigraphic and structural traps. The rifts could also cause a redistribution of the source rocks and 

reservoirs or the erosion of seals and reservoirs. The research was aimed at evaluating the 

hydrocarbon potential and impacts of inversion tectonics concerning the petroleum system of the 

region through geochemical analysis and integrated structural stratigraphy. Combining the 

borehole data from the Bogal-1 well and an interpretation of the seismic data, the author was able 

to analyze the geometry, petroleum system elements, and stratigraphy. To determine the maturity 

of the Cretaceous source rocks and to calculate hydrocarbon expulsion periods, the author used 

Time-Temperature Indexes (TTI) analysis. Bogal-1 well contains a thinner layer of quaternary and 

tertiary sediments. The Paleogene and Neogene sediments are separated by an angular 

unconformity that forms a potential trap for hydrocarbons. The sealing rocks of the basin could be 

formed in the Upper Cretaceous sediments of rock-quality sandstones. Potential mudstone source 

rocks could be contained in the Lower Cretaceous sediments. The Lower Cretaceous is still 

penetrated by a 100m thick diabase of Tertiary genesis. Moreover, there were inversion anticlines 

of 16km wavelengths as deduced from the seismic data (Angengo, 2020).  

Initial tensional forces were replaced by compressional forces before the inversion phase 

happened. The interconnection of hybrid, negative, and positive flower structures create potential 

hydrocarbon traps. Analysis of the faulting system showed that the sediments in the Upper 

Cretaceous layer are immature and in the early oil window. However, there was some maturation 
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in the wet gas zone of the Lower Cretaceous sediments. The expulsion and maturity might have 

occurred in the Oligocene period during the inversion; the timing is adequate for entrapment. The 

author recommended more boring and exploration to improve the data on the resources in the 

region (Angengo, 2020).  

To compare the results from the Magadi basin to those of the Anza basin, geochemical data must 

be considered. Bett et al. (2018) reported that geochemical analysis facilitates the estimation of 

hydrocarbons and the study of their formation from a rock sample. To estimate resources, 

determine kerogen type, and evaluate thermal maturity, the author applied Rock-Eval pyrolysis 

and TOC. The author used four case studies: Kaisut-1, Ndovu-1, Chalbi-3, and Sirius-1. The basin 

is within a Paleocene-Cretaceous fault block.  TOC was used to estimate the intervals of organic 

richness. Those with a richness greater than or equal to 0.5% were subjected to petroleum indices. 

Those with 0.3% or more carbonates and 0.5% or more of shale were run through Rock-Eval 

pyrolysis to check for migrated hydrocarbons, in-situ generated ones, and the thermal maturity of 

source rock in the sedimentary facies. The geochemical assessment of the rock cutting samples 
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signatures. The author developed a predictive model of the hydrocarbons in the area to depict the 

probable TOC and hydrocarbon patterns.  

 

 

Figure 5: Map showing exploration blocks in Kenya sedimentary basins (NOCK) 
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Table 1: Comparison of ML algorithms (Syed et al., 2021) 
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3.0.  METHODOLOGY FOR RESERVOIR SIMULATION 

 

3.1. INTRODUCTION 

We used Techlog for petrophysical analysis to find porosity, permeability, and net reservoir height 

using different well data. 

3.2. MATERIALS AND APPARATUS USED 

1. Different well-core data. 

2. Software specifically Techlog. 

3. Petrophysical well logs. 

3.3. GENERAL METHODOLOGY 

The petrophysical analysis enabled us to determine porosity, permeability, net reservoir height, 

and lithology profile. 

1. Analysis for the density. 

2. Analysis for porosity. 

3. Analysis for net reservoir height.  

4. Analysis for lithology. 

3.3.1. ANALYSIS FOR THE DENSITY 

We used radioactive source element data cesium to determine gamma-ray correlation. Gamma 

rays can be thought of as high-velocity photons. As the gamma rays collide with the electrons in 

the formation they lose energy to the electron and continue moving in a different direction until 

the gamma-ray is weak and absorbed by an atom. This interaction is known as Compton-scattering; 

the denser rock will lead to more collisions. Some of the scattered gamma rays will reach one of a 

pair of scintillation detectors (short spaced at 15 cm from the source, and long spaced at 30 – 45 

cm from the source). The number of gamma rays detected reflects the density of the formation. 
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Figure 6;bulk density formation 

3.3.2. ANALYSIS FOR POROSITY 

We used gamma-ray data and bulk density data to analyze the porosity. The neutron porosity log 

was presented on a linear scale in track two of the log plot, with bulk density (the neutron log is 

usually either blue or dashed, while the density log is a red or continuous line). Neutron porosity 

was displayed as a fraction (p.u.) rather than a percentage. Porosity units (p.u.) decrease from left 

to right. If the tool is calibrated to limestone, then units will range from 0.45 (45 %) on the left to 

-0.15 (-15 %) on the right of the track (a limestone matrix scale). 
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Figure 7; neutron tool 
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Figure 8; neutron porosity log 

3.3.3. ANALYSIS FOR LITHOLOGY. 

The lithology encountered at different heights helped to derive the correct porosity values, 

permeability values, net reservoir height and lithological profile. We used the lithology data we 

obtained at different heights to derive the correct porosity values from the wireline logs. The use 

of a single porosity indicator became more difficult when two lithologies were present, for example 

in shaly sandstones. Fortunately, density, neutron, and sonic logs responded differently to key 

matrix minerals and fluid types. We used combinations of these to estimate lithology and provide 

more accurate porosity results. 
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Figure 9; lithology effect on porosity values 

Sandstone values are typically higher, and dolomite values are typically lower than the limestone 

matrix porosity unit. 

 

3.3.4. ANALYSIS FOR NET RESERVOIR HEIGHT. 

We used different lithological results to identify the specific height at which the presence of 

hydrocarbon was found. 
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Figure 10: Well-to-well reservoir correlation (X) 

 
Figure11: Log view of petro physical properties 
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4.0. RESULTS 

4.1. GRAIN AND BULK DENSITY RESULTS 

Measurement of bulk density formation is provided by density log. Bulk density shows the 

presence of mineralogy, porosity, and any fluids present. A formation is said to be non-porous if 

the effects of porosity and fluid are removed.  

Bulk density analysis from density logs showed a range from 1.95 to 2.95g/cm3 at different well 

depths. The lowest bulk density found was 2.01g/cm3 at 1546.5m and the highest bulk density 

found was 2.19g/cm3 at 1475.0m. 

Grain density analysis from the density log showed a range from 2.60g/cm3 at 1570.0m to 

2.67g/cm3 at 1475m. 

Table 2: bulk and grain density results 

SAMPLE                                                            

NUMBER  

SPOT                                                             

DEPTH                                                            

m 

BULK                                                             

DENSITY                                                            

(kg/m3) 

GRAIN                                                            

DENSITY                                                            

(kg/m3) 

SP     1       1475.00 2190 2670. 

SP     2       1516.50 2040 2630. 

SP     3          1535.00 2020 2620. 

SP     4          1546.50 2010 2620. 

SP     5          1570.50 2040 2600. 

SP    6 1585.00 2140 2650. 

SP     7 1600.00 2140 2620. 

 

4.2. POROSITY RESULTS 

Porosity is a total fractional volume of pore space per unit volume of rock or formation. Porosity 

analysis we conducted showed a range from 0.181 as the lowest at 1475.00m and the highest at 

0.233 at 1516.0m depth of the wells. The range we obtained of the fractional form from 0.1 to 0.2 

indicates the presence of well-consolidated sandstones. Sandstones are radioactive and have 

beryllium elements. We used beryllium data to obtain neutron logs that directly measure porosity. 

Table3: porosity results 

SAMPLE                                                            

NUMBER  

SPOT                                                             

DEPTH                                                            

m 

POROSITY                                                            

(HELIUM)                                                            

fraction 
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SP     1        1475.00 0.181 

SP     2          1516.50 0.223 

SP     3          1535.00 0.228 

SP     4          1546.50 0.233 

SP     5          1570.50 0.216 

SP     6           1585.00 0.192 

SP     7          1600.00 0.183 

   

 

4.3. PERMEABILITY RESULTS 

Permeability (k) is the ease with which fluid moves through a porous material. As such, 

permeability is related to effective porosity. The permeability analysis we conducted showed a 

range from 1.22 mD at 1475.0m to 2110 mD at 1546.50m. Rocks with permeabilities greater than 

1md are considered potential reservoir rocks. Ranges of 10 to 100 mD show high permeability and 

ranges of 100 to 1000 mD show very high permeability. 

Table 4;permeability results 

SAMPLE                                                            

NUMBER  

SPOT                                                             

DEPTH                                                            

m 

PERMEABILITY                                                 

(MAXIMUM)  

K air mD                                                                                                                   

QUALITY 

       

SP     1          1475.00          1.22   LOW 

SP     2         1516.50      296.       VERY HIGH 

SP     3        1535.00      375.       VERY HIGH 

SP     4       1546.50    2110.       VERY HIGH 

SP     5          1570.50      132.       HIGH 

SP     6           1585.00          1.97   LOW 

SP     7          1600.00      144.        HIGH 
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4.4. LITHOLOGICAL RESULTS 

 We conducted the reservoir lithology analysis from the estimation of a suite of logs which 

are bulk density logs and neutron logs showed the presence of shale, sandstone, conglomerates. 

Table 5; lithological results 

Sample 

no. Depth (m) 

Expected 

Lithology Actual Lithology 

1 1462.0 Shale Conglomerate 

2 1466.0 Sandstone Conglomerate 

3 1468.0 Sandstone Silty/Sandy Shale 

4 1470.5 Sandstone Sandstone 

5 1475.0 Shale Silty Shale 

6 1478.5 Sandstone Conglomerate 

7 1483.0 Sandstone Sandstone 

8 1486.5 Shale Shale 

9 1490.0 Sandstone Sandstone 

10 1492.5 Shale Claystone 

11 1498.0 Sandstone Conglomerate 

12 1502.0 Sandstone Conglomerate 

13 1505.0 Shale Claystone 

14 1516.5 Sandstone Sandstone/Conglomerate 

15 1535.0 Sandstone Sandstone/Conglomerate 

16 1538.5 Shale Claystone 

17 1546.5 Sandstone Sandstone/Conglomerate 

18 1561.5 Sandstone Sandstone/Conglomerate 

19 1570.5 Sandstone Sandstone/Conglomerate 

20 1585.0 Shale Shale 

21 1600.0 Sandstone Conglomerate 
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22 1627.0 Shale Sandstone 

23 1639.0 Sandstone Sandstone 

 

5.0.  DISCUSSION 

5.1. BULK DENSITY DISCUSSION 

The bulk density log indicates formation lithology if no porosity is present. However, this can be 

misleading in the presence of porosity and different fluids as shown in Figure 6. The primary use 

of the density to log is an indicator of porosity. It can also be used to identify evaporates, 

hydrocarbon gas, and in the evaluation of shale sands and more complex lithologyies, overburden 

pressures, and rock properties. The bulk density of a formation is a function of the matrix density, 

porosity, and the density of the fluid(s) occupying the pore space. The most commonly used 

application of the bulk density log is to determine the porosity of the formation. The empirical 

relationship shown in the outlined equation can be rearranged for this purpose giving porosity as 

a fraction of the total volume. 

 𝜌𝑏 = ∅ 𝜌𝑓 + (1 − ∅) 𝜌𝑚𝑎   

 ∅ = 𝜌𝑚𝑎−𝜌𝑏 /𝜌𝑚𝑎−𝜌𝑓  

Where: ρb – bulk density from the log, ρf – density of the fluid, ρma – matrix or grain density, and 

Ø – porosity. 

The bulk density tools have a shallow depth of investigation into the formation, around 15cm. 

Consequently, the pore fluids in permeable formations are typically mud filtrate with densities 

ranging between 1.0 to >1.1 g/cm3. Fluid density can be calculated based on the fluid composition, 

or its resistivity (and therefore salinity). 

Matrix density has a much more significant effect on porosity estimation from the bulk density log 

than fluid density. Matrix density is used in porosity calculation to avoid significant over-or 

underestimation of porosity. Drilling cuttings and core samples may be used to determine 

lithology. Combinations of multiple wireline log measurements (spectral gamma ray, bulk density, 

neutron porosity, and sonic) may be used as qualitative lithology indicators. Oil does not normally 

have a noticeable effect on porosity estimation for the density log. However, gas will lead to a 

significant overestimation of porosity. Where gas is identified it can be corrected for using various 

charts and equations provided by service companies. 

 



 

191 
 

 

Figure 12: Bulk density log presentation 

5.2. POROSITY DISCUSSION 

Porosity is the total fractional volume of pore space per unit volume of rock or formation. Porosity 

can range from 0 to 1 (0 to 100 %); porosity can be stated as a percentage, but the fractional form 

is always used in calculations. A dense uniform material, such as glass or evaporates, can have 

zero porosity. Well-consolidated sandstones can have a porosity of 0.1 – 0.2 (10 – 20 %), and 

unconsolidated sands may have a porosity greater than 0.3 (30 %). The maximum theoretical 

porosity, for materials made of perfectly spherical beads, is 0.47 (47 %). A shale can have a 

porosity greater than 0.4 (40 %), however, individual pores are so small that they do not allow 

fluid movement. 

Porosity is controlled by grain (or crystal) size, shape, and packing. If the pore space exists only 

between matrix material (e.g., sand grains) the porosity is called intergranular porosity. If pore 

space exists within the matrix material, then the porosity is called intra granular porosity. Primary 

porosity was formed at the time of sediment deposition, or formation. If porosity has been created 
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post-deposition by processes such as diagenesis (e.g., dissolution) or tectonics (e.g., fracturing) 

then the porosity is referred to as secondary porosity. Total porosity (Øt) refers to the total pore 

space, whether it is connected or isolated. Total porosity includes interstitial water within clay 

grains (clay bound water, CBW). Changes in grain size and the presence of clay minerals may 

result in small or occluded pore throats so that the total pore space is not interconnected. Effective 

porosity (Øe) is the fractional volume of connected pore space, excluding clay and capillary bound 

water (water contained in small, tight pore space which is unable to move). It is the effective 

porosity that contains moveable, or “free”, fluids. 

 

Figure 13; proportion of reservoir rock in terms of total porosity 

The neutron porosity log is presented on a linear scale in track two of the log plot, with bulk density 

(the neutron log is usually either blue or dashed, while density log is a red or continuous line). 

Neutron porosity is normally displayed as a fraction (p.u.) rather than a percentage. Porosity units 

decrease from left to right. If the tool is calibrated to limestone, then units will range from 0.45 

(45 %) on the left to -0.15 (-15 %) on the right of the track (a limestone matrix scale).  
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Figure 14; Neutron log 

In a clean, water-bearing formation the only hydrogen present is in a rock formation aquifer, filling 

pore space. The neutron porosity log (e.g. CNL) measures total porosity, it does not differentiate 

between free and bound fluids. In samples other than clean, pure limestone, the true porosity can 

be derived from the neutron porosity log. Using the chart liquid hydrocarbons (oil) have similar 

hydrogen indexes (concentrations) to water. In oil-bearing formations, porosity can be derived 

from the neutron porosity log in the same way as for a water-bearing formation. However, gas has 

a much lower hydrogen index that varies with temperature and pressure. If gas is present near the 

borehole, then the neutron log will significantly under-estimate porosity. The best use of this 

phenomenon is in detecting gas-bearing zones.  

Detection of gas zones is best done with a combination of the neutron log (under-estimating 

porosity, it shifts to the right of the track) and bulk density (which over-estimates porosity, shifting 

to the left of the track). Shales generally have a significant hydrogen index of 0.09 – 0.37, 

corresponding to neutron porosity values of 25 – 75 %. In the case of shale, the neutron porosity 

value is much greater than the actual effective porosity of the rock. Along with bound water, the 

neutron tool will also measure water of crystallization. For example, gypsum is typically not 
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porous but will return a large apparent porosity because of the significant hydrogen content within 

its chemical structure. 

5.3. PERMEABILITY DISCUSSION 

Permeability (k) is the ease with which fluid moves through a porous material. As such, 

permeability is related to the effective porosity and permeability is related to the effective porosity. 

There is a general relationship between increasing porosity and permeability, but this is not always 

the case. Grain size is a key control of permeability. Typically, smaller grain size results in smaller 

pores and therefore a lower permeability. Permeability is a complex parameter with many controls, 

such as flow rate and fluid viscosity. If more than one fluid type is present, the permeability of the 

rock to a given fluid will be reduced, referred to as the effective permeability (ke). 

 

Figure 15; Graph of permeability against porosity 

 𝑄 = 𝑘𝐴∆𝑃 /𝜇𝐿 Where: Q – volumetric flow rate, A – cross-sectional area, ΔP/L – the pressure 

drop, and μ – viscosity of the fluid. The darcy (D) is the measurement unit for permeability. 

The darcy is typically too large a value for the permeability of most common reservoirs. 

Permeability is, therefore, more typically expressed in millidarcys (mD), or the case of tight rocks 
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microdarcys (μD). In general, a rock with a permeability greater the 1 mD is considered a reservoir 

rock – 10 to 100 mD are high, and 100 to 1000 mD are very high permeability values. 

 

5.4. LITHOLOGICAL DISCUSSION 

Reservoir lithology analysis we conducted from the estimation of a suite of logs which are bulk 

density logs and neutron logs showed the presence of shale, sandstone, and conglomerate (Table 

6). 

Table 6; Actual lithological 

Sample 

no. Depth (m) Actual Lithology 

1 1462.0 Conglomerate 

2 1466.0 Conglomerate 

3 1468.0 Silty/Sandy Shale 

4 1470.5 Sandstone 

5 1475.0 Silty Shale 

6 1478.5 Conglomerate 

7 1483.0 Sandstone 

8 1486.5 Shale 

9 1490.0 Sandstone 

10 1492.5 Claystone 

11 1498.0 Conglomerate 

12 1502.0 Conglomerate 

13 1505.0 Claystone 

14 1516.5 Sandstone/Conglomerate 

15 1535.0 Sandstone/Conglomerate 

16 1538.5 Claystone 

17 1546.5 Sandstone/Conglomerate 

18 1561.5 Sandstone/Conglomerate 
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19 1570.5 Sandstone/Conglomerate 

20 1585.0 Shale 

21 1600.0 Conglomerate 

22 1627.0 Sandstone 

23 1639.0 Sandstone 

 

 

Figure15; Reservoir formation 

Sandstone – characterized by low gamma-ray (non-radioactive sands), bulk density deflected to 

the left and neutron log to the right, moderate transit times (depending on porosity). In water-

bearing sandstones deep and shallow resistivity will be similar; the deep resistivity measurement 

will increase in hydrocarbon zones. 

Shale – high gamma-ray, bulk density deflected to the right and neutron log to the left. Generally, 

high sonic transit times and low resistivity values.  

Shaly sandstone – moderate to high gamma-ray. Bulk density is deflected to the left and neutron 

log to the right (separation depending on shale content, separation will decrease with higher shale 

volume). Both density and neutron will typically be shifted toward the left of the track (suggesting 

higher porosity. Typically, shaly sands have moderate to high sonic transit times, and low 

resistivity values in water-bearing formation. Deep resistivity will increase if hydrocarbons are 

present. 

 Limestone – Low gamma-ray (non-radioactive carbonates). Bulk density and neutron log will 

overlay each other; in a tight limestone neutron will read 0 p.u., both curves will move to the left 
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of the track with increasing porosity. Sonic transit time is generally lower in limestone but will 

increase with porosity.  

Resistivity depends on the porosity and fluid types (as with sandstone above), a tight limestone 

will typically have high resistivity values. Hydrocarbon gas and oil will have similar high deep 

resistivity responses. The best visual identification of gas is a very low bulk density value 

(overestimating porosity), and a very low neutron value (underestimating porosity). This is seen 

as a large deflection of the density log to the left, and a large deflection of the neutron log to the 

right – the gas effect. Gas may also be recorded in slightly higher sonic transit times, than in 

underlying oil or water-bearing zones. In shaly sandstones the effect of shale and gas on the density 

and neutron logs may cancel each other out, removing the gas effect. Gamma-ray logs will helped 

to resolve this situation. Qualitative interpretation of a log suite for broad lithology and porosity 

cannot be achieved using a single wireline log – as many of the traditional wireline logs as possible 

should be used to ensure a more accurate prediction. 

 CONCLUSION 

Overall, Techlog is efficient in petro physical analysis. Research indicated that data like bulk 

density, neutron porosity, lithological profile, and net reservoir height are useful in petro physics 

analysis. The results of porosity, permeability, net reservoir height and lithology from Techlog 

showed availability of oil and gas at different zone depths. 

 Bulk density log results from tech log were used to find bulk and grain densities. Neutron porosity 

results were used to find porosity at different depths and permeability. Lithology from cross plot 

results was used to find lithology profiles at different depths.  

The results showed that the bulk density range was from 2.01g/cm3 at 1546.5m and the highest 

bulk density found was 2.19g/cm3 at 1475.0m. 

Porosity values ranged from 0.181 as the lowest at 1475.00m to the highest at 0.233 at 1516.0m. 

Permeability was found to range between 1.22 mD at 1475.0m to 2110 mD at 1546.50m.  

Lithology profile and net reservoir height from the bulk density logs and neutron logs showed the 

presence of shale, sandstone, conglomerate at different depths. 

In petro physical analysis techlog software is effective to use as it reduces all the complex 

mathematical procedures followed normally. Saves on time and improves the analysis process by 

reducing errors obtained. 

PROBLEMS ENCOUNTERED 

Unavailability of software; for us to use the software we had to make weekly trips to National Oil 

Corporation and do the analysis at their offices. This became ineffective especially when all the 

employees at the upstream department were available and there was no available desktop to work 
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with. Few desktops had the software installed. At times we would come back to school without 

any analysis done. The expertise also informed us that getting the software was expensive. 

The data we were given had a lot of errors, it took us weeks to clean it in order to get positive 

results this led to time wastage of the analysis process. 

The use of a single porosity indicator became more difficult when two lithologies were present, 

for example in shaly sandstones. This was a problem we encountered most of the time. 

RECOMMENDATIONS 

In future for any petrophysical analysis a cheaper, available software should be used for the 

analysis process that will fasten the process. 

A faster way of cleaning the data should be adapted to save on time. 

In our analysis up to depths of 1000m showed no positive results. To save on time one should start 

their analysis after depths of 1000m and also to avoid the problem of two lithologies present. 
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Abstract; The purpose of guidance and counselling in schools is to improve academic 

achievement, foster positive study attitudes and habits, increase acquisition and application of 

conflict resolution skills, and decrease school drop-out rates. The research examined the influence 

of head of school culture of planning and controlling in provision of guidance and counselling in 

secondary schools. Based on the study, this paper discusses how head teachers as managers plan 

and control for provision of guidance and counselling services in community secondary schools in 

Bunda District in Tanzania.  The study adopted Fayol’s Educational administrative and Education 

management theory by Tony Bush. It employed mixed methods approach and was conducted using 

descriptive survey design. Data was collected from one hundred and sixty participants from Bunda 

community secondary schools. Descriptive statistics such as frequencies and percentages were 

used to analyse data generated from questionnaires. Data from interviews were transcribed and 

organized into themes. The findings of the study showed that head teachers did not have a culture 

of planning and controlling for provision of guidance and counselling service in their respective 

schools. Based on these findings, it was recommended that head teachers should seriously plan for 

the provision of guidance and counselling by showing it in an action plan. Head teachers also need 

to organize guidance and counselling services by providing counselling offices where privacy is 

made a priority. 

Keywords: Head of School, School Managers, Provision, Control, Guidance, Counselling 

Services, Community Secondary Schools, Bunda District, Tanzania 

 

Introduction and Background of the Study 

Guidance is concerned with development through adjustment. Therefore, it ought to be designed 

to individualize educational programmes; the school should have a total programme of which 

guidance is an integral part. The constant concern should be to enhance learning by providing a 

suitable climate at school and at the same time to minimize the constricting and interfering factors. 

According to Biswalo (1996), the purpose of guidance and counselling in schools is to improve 

academic achievement, foster positive study attitudes and habits, increase acquisitions and 

application of conflict resolution skills, and decrease school drop-out. 
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The educational counselling is a philosophy; in the education context, it is a process by which 

educational experiences are related to students’ experiences. Therefore, the school should provide 

all necessary support needed for the guidance and counselling programme. Guidance and 

counselling originated in the 20th century, owing to the difficulties faced by people living in urban 

slums as well as widespread child labour that developed due to the introduction of industries. The 

establishment of guidance and counselling principles is traced to Greece and Rome, specifically 

to the philosophical teachings of Plato and Aristotle (Biswalo, 1996). Lambert and Michael (2011) 

highlight that guidance and counselling adopted some techniques from Catholic priests through 

provision of preaching about confidentiality within confession. 

Professional guidance and counselling in Tanzanian schools began in the year 1984 following 

Arusha Conference of October, 1984. Guidance and counselling services were endorsed by the 

government as integral to the country’s education system. These services aimed at helping boys 

and girls in schools to deal with complexities in life including the increase of social problems like 

HIV/AIDS and rapid development of science and technology. The services helped to build 

students’ capacities intellectually, socially, physically and morally (Mwamwenda, 2005). To date 

guidance and counselling has been institutionalized and spread out across the educational 

institutions; schools have taken a task of providing psychological support to students. Biswalo 

(1996) comments that the Ministry of Education has institutionalized guidance and counselling 

services within the education system by appointing career masters and mistresses to offer the 

services. In some schools, these services are provided by disciplinary masters/mistresses, class 

masters/mistresses or any other responsible teacher. There was no documented history of guidance 

and counselling at Bunda District in Mara region of Tanzania. As such, the study sought to 

investigate head teacher’s role as managers in provision of guidance and counselling services in 

community secondary schools in Bunda District. 

Head Teachers’ Role in Planning for Provision of Guidance and Counselling 

According to Owino and Odera (2014), head teachers bears the overall responsibility in the school 

to approve and support provision of guidance and counselling services. Head teachers are required 

to fulfil their responsibilities by including guidance and counselling services in the school action 

plan and to ensure that the services are effectively implemented. Babyegeya (2002) suggests that, 

in planning, head teacher needs to focus on future actions and directions of the school as an 

organization. Nyamwaka, et al. (2013) similarly indicate that head teachers need to schedule 

guidance and counselling services when planning for other subjects. This will allow teacher-

counsellors enough time to prepare and provide proper counselling services as they will be 

committed to fulfilling what is listed in the school schedule. 

Gachiua (2012) asserts that planning is very important for a counselling department, hence head 

teachers’ need to budget for counselling offices and allocate funds for counselling facilities. Proper 

planning on allocation of counselling offices will help provide an environment conducive to 

counselling sessions. Moreover, availing of counselling facilities such as books, journals and 
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magazines will also boost teacher-counsellor’s knowledge and practice in guidance and 

counselling.  

According to Alice, Alice and Patrick (2013), inadequate funding for guidance and counselling 

services may paralyze teacher-counsellors’ responsibilities to students in schools. Additionally, 

Alice et al. (2013) propose that all educational managers need to plan on how to support the 

counselling unit in school through provision of funds to facilitate different activities of the 

counselling department. Therefore, for effective provision of guidance and counselling services, 

head teachers need to plan for funding to the counselling. Adequate funds should help in 

purchasing of counselling materials, sponsoring of teacher-counsellors to seminars on latest 

development in the counselling profession and fulfilling other activities that need money. 

Githua and James (2011) suggest that the principal’s role is to provide training to enable teacher-

counsellors to deliver effective guidance and counselling to students. The principal should, 

therefore, plan for sponsorship of teachers to seminars and workshops to help sharpen teacher-

counsellors’ skills and equip them with the current knowledge in the professions. Auni, Odhiambo 

and Lyanda (2014) stress that head teachers need to strengthen counselling unit by employing 

qualified counsellors and providing the required facilities.  

Wambui (2015) has found that there is a problem in planning for provision of guidance and 

counselling in schools. She notes that many schools allocate too short a time and inappropriately 

schedule counselling sessions, for instance, during lunch time, break hours or at the end of school 

hours. This shows a need for head teachers to effectively schedule counselling sessions; 

counselling services should provide enough time and reduce the pressure for students and 

counsellors.  

According to Tiego and Kamore (2015), lack of financial planning within the guidance and 

counselling department is also an obstacle to effective provision of guidance and counselling 

services. Counselling units need to effectively use money to achieve the best outcomes with the 

least cost possible (Tiego & Kamore, 2015). Similarly, Alice and Patrick (2013) aver that 

inadequate funding leads to poor facilitation which is the main hindrance to effective school 

guidance and counselling programmes. Auni, Odhiambo and Lyanda (2014) recommend that head 

teachers need to strengthen the counselling units by providing appropriate funds to support the 

running of the counselling unit programmes. Accordingly, adequate funding will motivate teacher-

counsellors to provide effective guidance and counselling services. 

Controlling the Provision of Guidance and Counselling 

According to Owino and Odera (2014), head teachers are supposed to control the implementation 

of guidance and counselling programmes by carrying out internal supervision of guidance and 

counselling activities. They should help in provision of counselling services by directing 

counsellors how counselling services are being provided in secondary schools. Similarly, Ajowi 

and Simatwa (2010) suggest that head teachers should control guidance and counselling provision 

by ensuring that counsellors are following policy guidelines for guidance and counselling, in 
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management of discipline in secondary schools, and ensuring there is confidentiality between 

counsellor and student. 

Nkala (2014) contends that for proper control of provision of guidance and counselling there must 

be qualified counsellors, counselling facilities like books and counselling offices. Similarly, 

Owino and Odera (2014) observe that head teachers are in a key position to facilitate counselling 

with sufficient counselling materials that will equip teacher-counsellors with skills. Moreover, 

head teacher’s need to select teacher-counsellors based on career/specialization criteria for 

effective provision of counselling services (Owino & Odera, 2014). 

Wambui (2015) has found that controlling provision of guidance and counselling becomes a 

challenging task when teachers and students have heavy workloads. As such, workloads for 

teacher-counsellors should be reduced to allow them sufficient time with client-students. 

Additionally, Kirui and Osman (2012) contend that head teachers are tasked with ensuring things 

are going according to goals and objectives provided by the Ministry of Educational and 

Vocational Training. This means that head teachers must ensure different programmes within their 

schools are performed effectively to guarantee achievement of educational goals. These 

programmes include those of guidance and counselling which are designed to help students to 

adjust to their personal, social and academic challenges. 

According to Lunenburg and Ornstein (2008), in controlling the provision of guidance and 

counselling, head teachers need to evaluate programmes based on how they assist students to 

understand themselves, solve their own problems and to grow through life’s challenges. Therefore, 

head teacher need to ensure that guidance and counselling helps students to adjust to personal, 

social and academic challenges. Kirui and Osman (2012) contend that head teacher needs to ensure 

that the school is well managed, organized and provide the needed leadership and direction. This 

entails head teachers bearing the responsibility for controlling and ensuring that school 

programmes are effectively implemented for full attainment of educational goals. 

Nyamwaka, et al. (2013) assert that controlling provision of guidance and counselling requires 

teacher-counsellors to have the necessary training to equip them with the requisite knowledge do 

effectively carry out their duties. This means that head teachers must ensure different programmes 

within schools, including the implementation of guidance and counselling services, are properly 

performed. Tiego and Kamore (2015) assert that lack of training for teacher-counsellors leads to 

ineffective provision of guidance and counselling services. As such, head teachers need to ensure 

that teacher-counsellors are provided with in-service training to equip them with counselling skills. 

 

Statement of the Problem 

Guidance and counselling assists students to adjust to their personal, social and academic 

problems. In the absence of guidance and counselling in schools, students’ social and behavioural 

adjustments become difficult which leads to poor academic performance, misbehaviour and 
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increased chances of school drop-out. A number of studies have been conducted in an attempt to 

determine the influence of guidance and counselling on students’ academic performance (Omari, 

2005; Mwamwenda, 2005; Nyarangi, 2011; Mikaye & Friedman, 2012). However, none of these 

studies have looked at the roles of head teachers in provision of guidance and counselling in 

schools. The Tanzanian government has tried to provide effective guidance and counselling 

services in schools, through training of school administrators, provision of guidance and 

counselling policy, allocation of counselling offices, allocation of funds and employing qualified 

counsellors. However, the actual implementation of guidance and counselling programmes in 

schools is still low, despite students facing increasing social and personal challenges. Therefore, it 

was necessary to conduct a study on the role of head teachers as managers in the provision of 

guidance and counselling in community secondary schools in Bunda District of Tanzania. 

Objective of the Study 

The study sought to establish whether or not head of schools, as school managers, plan and control 

for provision of guidance and counselling in community secondary schools. 

Methodology 

The study was conducted in Bunda District in Mara region of northern part of Tanzania. The 

District is bordered by Butiama District in the north, Serengeti District in the east, Busega District 

in the South and Ukerewe District in the west. Bunda District was selected as a study site because 

of the fact that many of secondary schools in the district are in serious need of guidance and 

counselling services to mitigate the challenges of students’ indiscipline they face (District 

Executive Director, 2009). Many community secondary schools, being day-schools, have 

experienced moral challenges among students, including prostitution, high school drop-out rates 

and drug abuse. 

The target population included head teachers, teacher counsellors and teachers from secondary 

schools in Bunda District. It employed a mixed methods research approach which is used to present 

both qualitative and quantitative data that, together, provide a better understanding of a research 

problem. The study adopted a descriptive survey research design. A combination of purposive and 

simple random sampling was applied to select the participants. Purposive sampling was used to 

sample head teachers as key informants while simple random sampling was used to sample 

teachers. In obtaining sample size, the researcher applied Kerlinger’s proportional sample size 

formula in sampling teachers (Kerlinger, 1983). The formula states that 10%-30% is adequate to 

be used as representative sample. The actual sample sizes were, therefore, 3 head teachers and 160 

teachers from 3 schools. The research utilized interviews and questionnaires to collect data. 

Quantitative data was analysed using frequency tables. The qualitative data was subjected to 

content analysis.  

Findings of the Study 

Planning for Provision of Guidance and Counselling Services  
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The findings shows on whether or not head of schools as school managers, plan and control for 

provision of guidance and counselling in community secondary schools, presented hereunder in 

table1. 

Table 1: Planning for provision of guidance and counselling 

 No Yes I don’t know 

 F % F % F % 

Financial plans are provided 101 65.6% 31 20.1% 22 14.3% 

Guidance and counselling is timetabled 120 77.9% 20 13.0% 14 9.1% 

Rooms are planned as offices for guidance 126 82.4% 11 7.2% 16 10.5% 

Seminars and in-service training are 

planned for 

142 92.2% 7 4.5% 5 3.2% 

Source: Field Data (2016) 

The results in Table 1 above show that 101(65.6%) of respondents indicated that financial planning 

for provision of guidance and counselling was not carried out in their schools, 31(20.1%) of them 

said that financial plan is provided. On the other hand, 22(14.3%) of respondents indicated that 

they did not know if financial planning for provision of guidance and counselling services was 

done. It is the head teacher’s duty to develop financial plans and source funds to support may be 

teacher-counsellors in attending seminars, buy counselling books, journals and magazines and 

guarantee ineffective provision of guidance and counselling services. 

From the findings in Table 1, 120(77.9%) of respondents indicated that head of schools did not 

provide timetables for provision of guidance and counselling services while 20(13.0%) said that 

head teachers provided timetables for guidance and counselling provision. On the other hand, 

14(9.1%) were unsure whether or not dead teachers provided timetables for provision of guidance 

and counselling. Lack of timetables for provision of counselling services reduces the commitment 

to teachers and students to using counselling services. 

The research results further indicated that 126(82.4%) of respondents indicated that head teachers 

did not plan for rooms to be used as counselling offices, 11(7.2%), the lowest percentage, said 

head teachers provided the plan while 16(10.5%) of respondents did not know if head teachers 

provided rooms to be used for offering counselling services. Lack of rooms to be used as 

counselling offices hinders effective provision of counselling services since the process of 

counselling requires spaces with utmost confidentiality.  

From the findings in Table 1, it can be shown that 142(92.2%) of respondents indicated that head 

teachers did not plan for seminars and in service training for teacher-counsellors. Moreover, 

7(4.5%) of respondents, indicated that head teachers provide a plan for seminars and in service 

training to teacher counsellors. On the other hand, 5(3.2%) responded that they don’t know if head 

teachers provide the plan for seminars and in-service training to teacher counsellors. Therefore, 

lack of planning for seminars and in-service training to teacher counsellors hinders them from 
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getting the opportunity to sharpen their knowledge on how to provide effective counselling 

services.  

Provision of Guidance and Counselling Services  

The study also sought to determine whether or not head of schools as managers controlled the 

provision of guidance and counselling services in community secondary schools. The findings on 

this objective were as shown in Table 2 below. 

 

Table 2: Distribution of Head Teacher’s Control Duties 

 No Yes I don’t know 

 F % F % F % 

Internal supervision is conducted 121 78.6% 22 14.3% 11 7.1% 

School policies are formulated to support 

guidance 

120 77.9% 17 11.0% 17 11.0% 

Guidance and counselling facilities are 

provided 

135 87.7% 8 5.2% 11 7.1% 

Seminars and in-service training are 

sponsored 

121 78.6% 14 9.1% 19 12.3% 

Source: Field Data (2016) 

The findings in Table 2 above show that 121(78.6%) of respondents indicated that head teachers 

did not conduct internal supervision for guidance and counselling services. On the other hand, 

22(14.3%) indicated that head teachers conducted internal supervision to guidance and counselling 

services while 11(7.1%) did not know if head teachers conducted internal supervision of guidance 

and counselling services. Supervision of guidance and counselling in community secondary 

schools promotes effective provision of these services. 

As the results in Table 2 further show, 120(77.9%) of respondents indicated that head teachers did 

not formulate school policies in ways that allow for effective provision of guidance and 

counselling services. However, 17(11.0%) of the respondents believed that head teachers 

formulated school policies in ways that supported the provision of guidance and counselling 

services. Moreover, 17(11.0%) respondents indicated that they did not know if school policies 

were formulated in a way that allowed provision of guidance and counselling services. Policy 

background for guidance and counselling services is very vital. It ensures that the services provided 

are effective and helps to hold individuals and schools accountable and liable in case of 

malpractice.  

Table 2 further shows that 135(87.7%) of the respondents said head teachers did not provide 

guidance and counselling facilities, although 8(5.2%) of them were of a contrary opinion. On the 

other hand, 11(7.1%) of respondents were undecided on where or not guidance and counselling 

facilities were provided by the head teachers. Facilities and materials such as counselling books, 
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journals and magazines help teacher-counsellors to improve their knowledge and skills in 

provision of effective counselling services.  

The research findings in Table 2 further indicate that 128(78.6%) of respondents said head of 

schools did not sponsor teacher-counsellors to seminars and in-service training while 14(9.1%) 

said the teacher-counsellors were sponsored. On the other hand, 19(12.3%) of the respondents 

were not sure if teacher-counsellors were sponsored to seminars and in-service training 

programmes. Such seminars and in-service training are important to teacher-counsellors as they 

help to update their skills, knowledge and experience in the provision of guidance and counselling 

services to students. For some teachers, such training programmes constitute the first form of skill 

exposure in the area of counselling psychology. 

The respondents were further probed to state whether or not head of schools provided guidance 

and counselling journals, magazines and books to teacher-counsellors. The responses were as 

shown in Table 3 below. 

Table 3: Provision of Journals, Magazines and Books 

  Frequency Percentage 

Valid Not Selected 121 78.6 

Selected 31 20.1 

Total 152 98.7 

Missing System 2 1.3 

Total 154 100.0 

The research findings revealed that 121(78.6%) of respondents did not believe that journals, 

magazines and books had been provided to aid in guidance and counselling services. In addition, 

31(20.1%) of respondents indicated that journals, magazines and books for guidance and 

counselling service had been provided. It is clear from these results that there was a dearth in 

journals, books and magazines for counselling. This implies that counselling departments are not 

sufficiently equipped to offer counselling services. 

From the results obtained through the interview schedule, the head teachers indicated that they did 

not conduct internal supervision to ensure that guidance and counselling services were effective in 

their schools. According to one head teacher, code-named respondent Y: 

Katika shule yetu huduma ya ushauri elekezi haitumiwi kama njia ya kwanza katika 

kutatua chanagamoto za wanafunzi. Hivyo hatufanyi ufatiliaji wa jinsi ushauri elekezi 

unavyofanyika kwani hakuna muongozo wa wizara ya elimu na mafunzo ya ufundi 

jinsi gani idara hii itoe huduma zake, hivyo ni ngumu kufuatilia jambo lisilofanyika 

kwa utaratibu unaojulikana (In our school guidance and counselling services is not 

the primary source in dealing with personal, social, and academic challenges faced by 

students. This hindered us from conducting internal supervision as also there is no 
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guideline from the ministry of educational and vocational training on how to provide 

and control its provision) (Respondent Y, Personal Communication, 2016). 

The absence of internal supervision on guidance and counselling services in community secondary 

schools contributes to ineffective provision of counselling to students. 

Discussion of the Findings 

Planning  

The research results on the state of planning revealed that head teachers did not plan for provision 

of guidance and counseling services. There were no financial plans provided and head teachers did 

not plan timetables to be used in provision of guidance and counseling services. Moreover, head 

teachers did not allocate rooms to be used as counseling offices. They also did not plan for seminars 

to improve the skills and knowledge of teacher-counsellors. These findings indicated that provision 

of guidance and counselling services in community secondary schools was being carried out 

haphazardly.  

The above results have been similarly found by Gachiua (2012) who asserts that poor planning in 

counselling units may lead to ineffective provision of the counselling services, since there are no 

arranged activities on which counsellors can rely in pursuing the desired counselling goals. 

Similarly, Wambui (2015) has found that there is a problem in planning for provision of guidance 

and counselling. According to her, many schools allocate too short time and inappropriate, 

counselling sessions are scheduled during lunch time, break hours or at the end of school hours. 

Additionally, the results reiterate the observation made by Tiego and Kamore (2015) that lack of 

financial planning in guidance and counselling departments is one obstacle to effective provision 

of guidance and counselling services. This is because counselling units need money to enable 

teacher-counsellors in purchasing counselling materials, funding seminars and workshops. 

The results from the interview schedule also showed that head teachers did not provide financial 

plans for provision of guidance and counselling services. As one head teacher, code-named 

respondent X, explained:  

Hakuna fungu la pesa linalotengwa kwa ajili ya uendeshaji wa kitengo cha ushauri 

elekezi kwani maranyingi pesa inayotolewa kwa ajili ya uendeshaji wa shule huletwa 

ikiwa inaonyesha mgawanyo wa jinsi itakavyotumika. (There is no financial plan for 

running guidance and counselling department, since the capitation provided for 

running schools is normally provided with a fixed budget). (Respondent X, Personal 

Communication, 2016).  

Therefore, lack of   financial planning for guidance and counselling in schools is an obstacle to 

effective provision of guidance and counselling services. 

Controlling  

The study investigated whether or not head teachers as managers controlled the provision of 

guidance and counselling services in community secondary schools. From the findings, it emerged 
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that head teachers did not conduct internal supervision. Moreover, school policies did not support 

the provision of guidance and counselling and, additionally, head teachers do not provide guidance 

and counselling facilities. It was further established that head teachers did not sponsor teacher-

counsellors to seminars and in-service training to improve their professional capacity. All these 

stemmed from the fact that guidance and counselling services were viewed in most schools as less 

important. The findings concur with observations made by Owino and Odera (2014) who contend 

that adolescents in secondary schools lack appropriate counselling services because there is 

managerial control of such services in these educational institutions. Moreover, Owino and Odera 

(2014) argue that the poor guidance and counselling strategies from the Ministry of Education and 

Training may hinder school administrators from effectively controlling the provision of guidance 

and counselling services. 

 

Conclusion and Recommendations 

Based on the study findings, it is clear that there is poor planning and control of counselling 

services by head teachers in secondary schools in the District. Therefore, it is recommended that 

head teachers need to plan for provision of guidance and counselling services. They should provide 

financial plans, properly schedule guidance and counselling in their respective school timetables, 

plan for rooms to be used as counselling offices, and plan for seminars and in-service training for 

teacher-counsellors. In addition, head teachers in community secondary schools need to control 

the provision of guidance and counselling by conducting regular internal supervision, formulating 

school policies that support the provision of effective guidance and counselling, providing the 

needed counselling facilities to the counselling departments, and sponsoring teacher-counsellors 

to attend seminars and in-service training to enhance their professional capacit 

REFERENCES 

Ajowi, O. J., & Simatwa, W. M. (2010). The role of guidance and counseling in promoting student 

discipline in secondary schools in Kenya: A case of Kisumu district. Journal of research 

and reviews, 5(5), 263-272. 

Alice, S., Alice, Y., & Patrick, M. (2013). Factors that militate against effective guidance and 

counseling on students’ sexual awareness, Attitude and behaviors’ in schools. American 

International Journal of Social Sciences, 2(8), 109-114. 

Auni, T. R., Odhiambo, R. O., Lyanda, J. N. (2014). Determinants of guidance and counseling in 

addressing students’ social adjustment in secondary schools in Siaya district, Kenya. 

International journal of humanities and social science, 4(4), 1-8. 

Babyegeya, E. (2002). Educational planning and administration. Dar-es-Salaam: Open University 

of Tanzania. 

Biswalo, M. P. (1996). An introduction to guidance and counseling in diverse African contexts. 

Dar es Salaam: Dar-es-Salaam University Press. 



 

214 
 

Gachiua, J. M. (2012). Head teachers’ role in enhancing guidance and counseling of students 

ondrug abuse in public secondary schools in Nyeri and Mbaredistricts. Retrieved from 

http://ir-library.Ku.ac.ke/handle/123456789/3644 

Githua, N. K., & James, M. M. (2011). The Principals and Teacher Counselors Perception of the 

Factors Influencing Effective Delivery of Guidance and Counseling services in Public 

Secondary Schools in Laikipia, An International Multi-disciplinary Journal, 5(1), 266-

281.Kerlinger, T. H. (1983). Foundation of behavioral of research (5th ed.). London: 

Pitman. 

Kirui, K., & Osman, A. (2012). Head teachers’ perception of their roles in secondary schools in 

Kenya: A study of Kericho day secondary school in Kendo County. International Journal 

of humanities and social science, 2(23), 1-6. 

Lambert, J. C., & Michael, J. (2011). Psychotherapy relationships that work. Journal of 

Psychotherapy, 48(1) 4-8.  

Lunenburg, C. F., & Ornstein, C. A. (2008). Concepts and Practices: Educational administration 

(5th ed.). Belmont, CA: Wards worth/Cengage Learning. 

Mikaye, A., & Friedman, N. (2012). The nature and organization of individual differences in 

executive functions: Four general conclusions. Journal of psychology, 21(1), 8-14. 

Mwamwenda, T. (2005). An African perspective: Educational psychology (2nd ed.). Isando: 

Heinemann Publishers. 

Nkala, P. (2014). An Assessment of the Guidance and Counseling Program in Secondary Schools 

at Mzilikazi. Journal of Humanities and Social Science, 19(1), 81-90. 

Nyamwaka, O. E., Ondima, C. P., Nyamwange, C., & Magaki, K. E. (2013). Assessment of 

implementation levels of guidance and counseling programme in Kenyan secondary 

schools: A case of Sotik district, Bomet County, Kenya. Journal of education and practice, 

4(3),178-186. 

Nyarangi, E. O. N. (2011). Challenges Facing Effective Implementation of Guidance and 

Counselling Programmes in Selected Institutes of Technology in Nyanza Province, Kenya 

(M.Ed. thesis). Egerton University, Njoro Kenya. 

Omari, I. (2005). Educational psychology for teachers: School guidance and counseling. Dar-es-

Salaam: Dar-es-Salaam: University Press. 

Owino, J., & Odera, Y. F. (2014). Attitudes of head teachers towards guidance and counseling in 

primary schools in Kisumu west sub County, Kenya. International Journal of humanities 

and social science invention, 3(7), 55-62. 

Tiego, M. P., & Kamore, K. S. (2015). Efficiency of Guidance and Counseling Departments in 

Promotion of Discipline in High Schools in Kiambu County, Kenya. Academic Journal of 

Interdisciplinary Studies, 4(3), 301-310.  

Wambui, A. (2015). Effectiveness of Guidance and Counseling Services in Secondary Schools in 

Kenya.  Journal of Educational Sciences, 1(4), 204-209. 

 

 

http://ir-library.ku.ac.ke/handle/123456789/3644


 

215 
 

  



 

216 
 

 

Opportunities to learn and use Information Communication Technology in Teaching and 

Learning by Teachers with Visual Impairment in Dar es Salaam, Tanzania. 

By 

Emmanuel Simon
1
, Daniel  Oduor Onyango

2
, Justine Adolph3 & Veneranda Paulo Byerengo4 

 

1St. Augustine University of Tanzania; Email: emmanuelnyuha@gmail.com; Tel No.: +255715704232 

2St. Augustine University of Tanzania; Email: d.juma@yahoo.com; Tel No.: 0753479418 

3St. Augustine University of Tanzania; Email: Email: justinealloph@gmail.com ; Tel No.: 0764915090 

4St. Augustine University of Tanzania; Email: veneydivapaul@gmail.com; Tel No.:0759060792 

 

ABSTRACT 

The use of computer has become a common practice in education. Many countries have been 

campaigning for E-learning, E-schooling, and long distance learning. The use of computer has 

been a force to promote and improve performance of teachers and pupils. Teachers with Visual 

Impairments (TVIs) like other teachers in primary schools have been striving for Information and 

Communication Technology (ICT) training and use acquisition of ICT devices in order to improve 

both their performance and that of the pupils. Current situation indicates many Teachers with 

Visual Impairments do lack ICT skills and schools do not have adequate ICT teaching and  learning 

facilities to support effective teaching. Hence, this study aimed at investigating on the 

opportunities to learn and use Information Communication Technology in teaching and learning 

by teachers with visual impairment in Dar es Salaam, Tanzania. The study found out that TVIs 

have not made full use of technology in teaching due to various challenges. But still there are 

opportunities that TVIs can exploit ICT in teaching and learning including; TVIs efforts to seek 

ICT skills and ICT devices, through advocating and use of legal aid and policy documents present 

in the country to influence employers and development partners to support their efforts in this 

endeavor.  In addition to that the study suggested that TVIs can find this opportunity to get ICT 

training and ICT devices using different organizers and sponsors of the ICT training and who also 

supply ICT devices. And the study recommended that different actors to continue raising 

awareness on the issues of people with disabilities and their needs and rights, so that full inclusion 

in all spheres of life is achieved especially in education provision. 
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Introduction 

Teachers with visual impairment teaching in Tanzanian primary schools are a growing population.  

Many teachers are employed in primary schools.  Since 1970s Persons with Visual Impairments 

(PVIs) have been employed as teachers following the nature of education they received and 

community perception. In most cases PVIs have been studying arts subjects in secondary schools 

leading to a limited scope in their employment opportunities.  Either, the community and the 

employers have maintained their thinking that PVIs can only do teaching as a kind of profession 

and type of employment.   

 

TVIs in primary schools have been facing several challenges when doing their work.  Among the 

challenges is dependence on other people to support them doing teaching activities.  With the 

coming of ICT and the campaigns of e-learning and e-schooling, TVIs have become interested to 

adapt ICT to make their teaching effective.  However, there have been challenges limiting TVIs to 

make use of ICT to achieve effective teaching.  From literature consulted, for example, Mangasini 

(2014), Chao (2015) &Boccon et al (2007) it is true that People with Visual Impairment (PVIs ) 

and  Teachers with Visual Impairment (TVIs) in particular have failed to make effective use of 

ICT for effective teaching. 

 

However Tanzanian government has made the following developments in the effort to make ICT 

useful in all spheres of life and particular in teaching. The government for example formulated 

National ICT policy in 2003 and the policy was later reviewed in 2016. It has introduced ICT 

policy in basic education of 2007 which recognizes TVIs to benefit from ICT in teaching and 

learning. In primary education there has begun curriculum of Teknolojia ya Habari na Mawasiliano 

(TEHAMA) which is to be taught in all primary schools. MOEVT has launched a national wide 

ICT project for teachers training college’s project. The project was launched in 2005 under the 

support of SIDA Sweden for government owned Teacher Training Colleges. The project was to 

promote e- schooling and e- learning. Tanzania Institute of Education (TIE) was to finalize ICT 

curriculum for teacher training colleges and for preprimary, primary (TEHAMA). TIE was to 

finalize syllabi for teacher training colleges, it proposed two syllabi: ICT for academic and 

specialized learning subjects and ICT for pedagogy, a compulsory syllabus for all student teachers. 

TIE was to design and develop e-content for pre-primary, primary, and teacher education. 

 

There are difficulties for TVIs to adapt ICT and integrate it in their teaching to achieve effective 

learning.  In this line the research intends to identify challenges or hindrances limiting TVIs to 

adapt ICT for effective learning and propose a solution and opportunities to alleviate the problem. 

 

1.3: Statement of the problem: 

To get better understanding of the statement of the problem of this research, the researcher defines 

key concepts involved in the problem. These concepts are teachers with visual impairment and 

Information Communication Technology.  Visual impairment according to (Lions Center for the 
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Blind) is Visual (Vision) Impairment or a reduction in vision that cannot be corrected by 

prescription glasses, contact lenses, medicine or even surgery.  It can range from low to severe.  

Teachers with visual impairment therefore are teachers with reduced vision or complete absence 

of vision. Teachers with visual impairment can either be low vision or total blind.  On the other 

hand Information Communication Technology according to ICT policy, (2007) refers to forms of 

technologies used for communication, transmitting, store, create, share or exchange information. 

This technology is vital to make teaching and learning effective. 

 

As asserted by Cohen, (2007) research problem can emerge from individual or group experience. 

The move of TVIs to employ ICT for effective teaching has been facing several challenges.  Such 

challenges have limited TVIs to make full use of the technology.  Despite the advantages of ICT, 

Teachers with Visual Impairment in contrast use very little ICT in teaching due to unknown 

challenges. However little is known as to what challenges prevent teachers with Visual Impairment 

to use ICT in teaching. Therefore, this research is going to find out what the challenges are and 

how they can be eliminated to enable Teachers with Visual Impairment to make effective use of 

ICT to improve their teaching.  

 

1.4: Objectives of the study 

This study aimed to identify opportunities for TVIs to learn and use ICT in teaching and learning.  

 

2.0 Literature Review 

This section presents a number of studies which have identified the opportunities to learn and use 

Information Communication Technology in teaching and learning by teachers with visual 

impairment in Dar es Salaam, Tanzania. 

2.1 Theoretical Literature  

Related to this study the researcher has studied two theories of learning which support 

understanding of the problem under study. Such theories are information processing theory and 

motivation theory.  

2.2.1 Information Processing Theory 

Information processing theory focuses on how people attend to environment events, encode 

information to be learned and relate it to knowledge in memory, store new knowledge in memory 

and retrieve it when needed.  Processor of information is the persons mind, partly may be due to 

influence of advancement of means of communication or technology (Schunk, 2012). in that aspect 

human mind can be helped with the aid of computer to attend to environmental events, encode 

information to be learned and relate it to the existing knowledge in memory, store new knowledge 

in memory and retrieve it when needed during the process of teaching and learning especially to 

the TVIs.   Human beings can employ computer to stimulate activities like teaching and learning. 

Different programs of computer help human in thinking, using language and for problem solving. 

In this line, ICT plays important role to make communication and learning effective. This theory 

supports understanding of the current research phenomena in a sense that ICT is a prerequisite for 
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teaching and learning; it improves learning environment, motivates teachers and learners making 

each one active, confident and autonomous during process of teaching and learning. ICT motivates 

teachers especially with Visual Impairment to teach because it encourages self-directed and 

inquiry learning. 

 

2.2.2 Motivation Theory 

Another learning theory which provides good understanding of this issue is motivation theory. 

Motivation is a process of instigating and sustaining goal directed behavior (Schunk, 2012). 

Learning is effective if there is a goal which motivates a person to learn i.e. the need to have new 

skill and change of behavior. Motivation is not directly seen, but inferred from behavioral change 

or goal directed activity.. Teachers understand the importance of motivation in learning. They 

understand that effective learning depends on cognitive potentials and effective process; therefore, 

in order to enhance cognitive capabilities such as remembering or analysis, one should apply a 

reinforcement which catalyzes the speed and rate of learning. The same applies to TVIs, with the 

aid of ICT teachers are motivated reciprocate the same motivation to their learner’s capabilities 

and potentials when making choices and seeks control over their lives.  

According to motivation theory, human choice, creativity and self-actualization are important. 

Motivation is important for attaining needs i.e. to maximize ones’ potentials. Motivation leads one 

to develop full potentials.  

Human needs according to this theory are motivated by satisfaction of one’s needs which are 

hierarchical. There are lower order needs which have to be satisfied adequately before the higher 

order needs. Achievement of the lower order needs can influence attainment of the higher order 

needs like having intimate relationship with others, belonging to the group and having close friends 

and acquaintance. Learning is relevant to the whole personal. One is motivated to learn, if meets 

both lower order needs but more the higher order needs like self-actualization and self-esteem. For 

example after providing salary to the teachers(TVIs), employers are to think to support TVIs to 

get new skills like ICT for them to be autonomous, competent and free from external control. 

Freeing TVIs from external control, is to relieve them from dependence as explained above. This 

will motivate TVIs to work effectively and make effective learning to pupils.  

Guided by the theory of motivation, primary goal of teacher is to act as a facilitator who establishes 

a classroom climate oriented towards significant learning and to help pupils to clarify their goals. 

Teachers as facilitators are to arrange resources for learning using ICT to make effective learning 

occur, as teachers themselves are resources, so can share thoughts and feelings with pupils. 

Teachers are to provide pupils with the opportunity to use their ability in order to meet their 

learning needs achieved. For teachers with visual impairment, this is possible with the use of ICT 

and the related programmes and facilities. The use of ICT according to motivation theory can cause 

greater use of enquiry, simulation and self-evaluation as a way to provide freedom and application. 

ICT is likely to increase effectiveness of TVIs to lead enquiry learning, simulations and self-

evaluation. This is because; one has to have improved capacity to process information and is 

motivated to do learning as long as he/she is not dependent. 
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The two theories of learning surveyed above, with their associated arguments, support and guide 

this research. Information processing theory has explained how information processing is linked 

to teaching and learning, so it is relevant theory to guide this research. Therefore, ICT increases 

autonomy, competence, creativity and self-directing in teaching and learning. It is possible if there 

are available opportunities for TVIs to learn and use ICT during learning process. Either, learners 

taught by teachers using ICT, will be motivated to learn, thus can yield high achievement in 

learning. 

 

2.3 Empirical Literature Review 

This section presents the literature reviewed under study in relation to the opportunities to learn 

and use Information Communication Technology in teaching and learning by teachers with visual 

impairment (TVIs). 

  

2.3.1 Opportunities for Teachers with Visual Impairment to Access ICT Skills 

In this subsection, the chapter makes a survey of several efforts made by different actors to provide 

ICT skills to teachers teaching in basic Education. Tanzanian government through the Ministry of 

Education and that of Information has issued two policies on ICT; namely; “ICT Policy on Basic 

Education of 2007” and “National ICT Policy of 2016”. The two policies provide policy 

framework for training and using ICT in education and non-education sectors.  

According to ICT policy 2016 there has been technological changes leading to development of 

ICT.  This includes construction of ICT infrastructure, implementation of universal service 

obligation and successful migration from analog to digital terrestrial television broadcasting which 

has further improved quality of broadcasting.  Today there is digital technology which is suitable 

for mobile broadband particularly in the last mail connectivity.  Other development includes 

advancement of communication technology from GCM to LTE for transmission system from 

microwave to optical fiber technology.  These technological devices and successes have brought 

opportunities for ICT industry and ICT resources like broadband, local content and standardization 

of ICT devices guided by ICT policy framework.   

ICT policy for basic education 2007, the policy recognizes that it is important to have different 

stakeholders to participate in conceptualizing and implementing activities related to introduction 

and implementation of ICT in education.  Ministry of Education recognizes the importance of 

ensuring that people with special needs get access to adequate ICT facilities including the access 

to assistive technology programme.  It recognizes to have continued ICT training programme to 

build sufficient capacity among staff and stakeholders.  It intends to ensure necessary infrastructure 

and facilities for adoption of ICT in education system.  The Ministry of Education intends to 

prepare a good ICT curriculum which facilitates successful integration of ICT in education through 

continuous reviews of the curriculum to accommodate new technologies and programmes 

emerging in the ICT industry.  The Ministry intends to ensure ICT supports teaching and learning 

process and mastery of subject matter while addressing individual learners differences, critical 

thinking and language.  Either encourages interactive and participatory learning.  MOEVT intends 
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to ensure special efforts are made to use ICT in education for teachers and learners with disabilities 

and those with special needs like PVIs.  The Ministry will provide opportunities to foster creative 

and interactive capacity of learners and teachers through the use of ICT and multimedia.  MOEVT 

will ensure pre and in service training for teachers and educators in computer literacy.  Specialized 

ICT teachers will be trained and retained to make ICT training sustainable.  The Ministry will 

ensure ICT labs and resource centers have adequate and trained ICT skilled staff.  Lastly, the 

Ministry will ensure ICT devices are available in schools including online devices for searching, 

retrieval, storage and security are used and distributed for information acquisition.   

 

In primary education, MOEVT has established curriculum for ICT in primary schools (TEHAMA) 

for pre and primary schools. It has issued ICT syllabus for primary schools 0f 2005. However, the 

subject has been taught in few schools mainly in urban schools with few computers and internet 

connection.  Few pre and primary schools have television and a good number of schools have 

radios.  Those with computers, internet connection and television are those schools with supply of 

electricity.   

 

Mangasini (2014) identifies the following opportunities for PVIs to access ICT skills.  He begins 

by introducing various stakeholders who have been supporting PVIs to access ICT for 

development through introduction of assistive technology programme.  Assistive technology 

programme in Tanzania has been jointly provided by TEA, Sight savers, Open University and 

TLB.  The aim is to assist PVIs to access information by using computers fitted with a special 

assistive device -Dolphin pen as software for screen reader.  This collaboration between TLB, 

TEA, Sight savers and Open University, has organized and conducted a number of training and 

support on ICT devices to PVIs among them are TVIs.   

 

Tanzania League of the Blind (made several attempts) to introduce PVIs and TVIs in particular 

into ICT and computer literacy.  In 2003 TLB sent 6 PVIs among them 4 were teachers to attend 

computer training at Limuru, Kenya organized by Ecumenical Disability Advocacy Network 

(EDAN).The training last for two weeks.  Second arrangement was in 2007 whereby TLB sent 16 

PVIs among them 10 were teachers to attend a computer training organized by Information Center 

on Disability under the sponsorship of Light for the World, Austria.  The training was conducted 

at the National Institute of Transport.  In 2011 TLB in collaboration with Sightsavers, Open 

University, Tanzania Education Authority organized a two weeks training of 11 PVIs who were to 

be prepared to become trainers of trainees.  Among them 7 were teachers. Another training was 

conducted in 2012 in collaboration with Sightsavers, Open University and TLB.  It included 18 

PVIs among them 12 were teachers.  In 2013 and 2014 two successful training programmes were 

conducted (TLB annual reports 2011 – 2014). 

 

Another attempt was made by TLB Uyui district branch in 2014.  The training included 4 PVIs 

among them 3 were teachers.  Training was conducted in collaboration between TLB Uyui District 
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branch and Steven Lewis Foundation.  In 2016, TLB Iringa regional branch in collaboration with 

UNESCO and Open University organized computer training which involved 16 PVIs among them 

13 were teachers.  The training lasted for two weeks. 

 

Other stakeholders who supported training to PVIs are Buigiri Primary school in collaboration 

with Open University, trained 12 teachers from Buigiri Primary school in 2011.  CHESHIRE 

organized the training in 2012 which included 8 PWDs among them 4 were PVIs with 2 TVIs. 

 

Either, there have been individual efforts to sponsor themselves to acquire ICT skills and purchase 

computers (laptops or desktops), screen reader programmes (Jaws, Dolphin pen and NVDA) and 

mobile phones.  Either, few employers have agreed to purchase computers and printers for their 

employed TVIs for example Temeke Municipal Council, that in July, 2012 purchased 10 Laptops, 

printers and modems for the TVIs employed in Municipal as a strategy to improve their 

performance. Ilala Municipal Council in 2016 purchased ICT devices to 3 TVIs employed in the 

Municipal these were 3 laptops, printers and digital recorders. 

 

As seen above with the challenges identified, yet TVIs can benefit from opportunities available 

for them to train and use ICT. There ICT policies and syllabus which can promote training and use 

of ICT in teaching. There development partners like disability people’s organization which can 

influence other partners to collaborate to provide computer training and purchase computers, 

screen readers and other ICT devices for TVIs so its upon the TVIs to strive and rush for available 

opportunities in order to acquire ICT skills and use them for effective teaching. 

 

Various surveyed literatures (Chao, 2015; Boccon et al 2007; Mangasini, 2014; CCBRT-TTU , 

2012) did not concentrate to TVIs and their challenges to use ICT to enhance effective teaching, 

especially on TVIs of districts of Dar Es Salaam region Thus, the researcher was motivated to 

conduct the study in Dar Es Salaam targeting TVIs in five districts of Dar Es Salaam region, 

namely Ilala, Temeke, Ubungo, Kigamboni, Kinondoni.  

3.0 Research Methodology 

The research employed mixed approach; through using qualitative and quantitative techniques. 

According to Cohen, (2007) people can understand the world around through deductive or 

inductive reasoning. In this fact, the researcher decided to use a mixed approach. Also, the study 

employed a descriptive research design. Design is a form of a research design which according to 

Dudovsky J. (2002) describes current state of affairs and then analyse the situation to determine 

the causes and the effects.  Thus, the researcher used the descriptive survey research design so as 

to help a researcher in scanning field of issues, population and programs in order to measure and 

establish generalized features. Hence, his design is chosen in order for the researcher to be able to 

describe well the problem under study. 

 

3.1 Population and Sampling   
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Population under this study in Dar es Salaam region   TVIs (3), District Educational Officers (1), 

and heads of primary schools with TVIs (3), sighted teachers (10), and pupils in primary schools 

with TVIs (10). The population of TVIs in primary schools (basic education)was selected because 

in this stage of education there is large population of TVIs compared to pre-primary, ordinary 

secondary, advanced secondary education, teacher training colleges and university education.  

Teachers in basic education serve majority of pupils in primary schools that after this study can 

benefit from the use of ICT in teaching and learning to improve quality of education.  In this stage 

of education, teachers can serve as role models when using computer or ICT to support teaching 

and learning, as a result influencing pupils in the schools to like and make use of technology during 

their later schooling that is in secondary education and university education. 

The sample size of the study was 27 which included TVIs (3), District Educational Officers (1), 

and heads of primary schools with TVIs (3), sighted teachers (10), and pupils in primary schools 

with TVIs 10. The sampling methods used were probability and non-probability sampling.  Under 

probability method simple random technique was used to select pupils, sighted teachers and TVIs.   

Under non probability method, purposive sampling was used to select participants whereby, the 

selection basing on the degree of vision that is total blind against low vision, female against male 

teachers, long services against early beginners.  Either, the study involved District Education 

Officers and Heads of schools who were selected one from each district of Dar es Salaam primary 

schools with TVIs.   

3.2Research Instruments 

A study used questionnaires, interview and focus group discussion.  These were data collection 

methods selected in line with the design of this study that is “descriptive research design” (Cohen, 

2007).  The researcher used the said methods because of their advantages which assured him 

successful data collection.  Selection of data collection methods mentioned, matched with the 

research design, period for data collection that is three months and possibility of solving 

shortcomings which were expected to emerge in any stage of data collection.  It was due to costs 

of data collection that the use of the mentioned methods helped to cut down costs of doing the 

exercise.  The use of these methods guaranteed reliability and validity of study findings. 

Questionnaires were administered to TVIs and these will be assisted by their relatives, friends or 

peer, and sighted teachers. There were also questionnaires for pupils for primary schools with TVIs 

which were written in Kiswahili. DEO and heads of primary school were interviewed. 

 

3.4 Data Analysis and Presentation 

When doing data processing and analysis, quantitative and qualitative data were cleaned.  The 

researcher did coding of the data collected with tools for data collection. Coding was done carefully 

to avoid errors but to achieve reliability. Contents were used to analyze qualitative data.  Themes 

were identified and illustrated using some participants’ quotations.  On the other hand, quantitative 

data were analyzed through descriptive statistics with the aid of SPSS version 20 and data was 

presented in form of bar graphs depict frequencies and percentages. Statistical computation was 

done and averages, percentages and variance co-efficient were done (Kothari, 2004).  
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4. Ethical Considerations 

Referring to Orb, Eisenhauer and Winaden (2000); Bryman (2008) the researcher observed issues 

of ethics in research.  The research provided a room for participants to make informed consent 

when involved in research.  Provided information seem necessary to make informed decision about 

whether or not they wished to participate in a study.  Researcher allowed consent to be provided 

before participant was involved in either interview, fill questionnaires and in focus group 

discussion. 

 

When conducting data collection, the researcher took into account issues of ethics.  The researcher 

asked permission from participants.  He observed morality, safety and norms of conduct needed 

when doing research.  Granted freedom to participants to withdraw anytime, maintained 

confidentiality, did not disclose information given by participants during research. Attached letters 

for permission to conduct a research from the institution.  Either submitted the letter from Regional 

Administrative Secretary’s Office and Executive Directors’ offices of municipal councils of Ilala, 

Temeke, Kinondoni, Kigamboni and Ubungo, granting permission to conduct the said research.  

The letters were presented to DEO, heads of primary schools with TVIs, sighted teachers in schools 

with TVIs, TVIs and pupils who involved in this research as respondents. The researcher observed 

a principle of anonymity, the researcher did not reveal names of respondents provided the 

information.   

5. Results and Discussion 

This section presents research findings of the current study. The findings have been presented 

basing to objective and research question of the study. 

5.1 Opportunities to learn and use Information Communication Technology in teaching and 

learning by teachers with visual impairment 

The research question aimed at investigating on opportunities to learn and use Information 

Communication Technology in teaching and learning by teachers with visual impairment in Dar 

es Salaam. Data collection methods used was questionnaires and interview. And the respondents 

involved included DEO, heads of primary schools with TVIs, sighted teachers in schools with 

TVIs, TVIs and pupils. The findings illustrated the following opportunities; opportunities from 

employers, opportunities from TVIs, presence of organized ICT training, presence of ICT syllabus 

and policies in basic education of 2007 and opportunity from development partners. 

The findings are presented in different figures below: 

 

5.1.1Opportunities from Employers 

 

Figure1. Opportunities from Employers 
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 Source: Researcher (2017) 

 

From figure 1 the findings indicated that most of the respondents (63%) agreed that employers 

have great role to promote adaption of ICT in teaching among TVIs while   37% had the opposite 

view.  This implies that the government as employers have major role to play in enhancing 

opportunities to learn and use Information Communication Technology in teaching and learning 

for teachers with visual impairment. This finding agrees with other literature for example ICT 

policy of 2016 stipulated that there has been technological changes’ leading to development of 

ICT.  This includes construction of ICT infrastructure (URT, 2016). Therefore, employers are the 

major stakeholders in providing the opportunities to adapt changes for effective teaching and 

learning. 

 

Employers are to come up with plan and budget to support ICT training and purchase ICT devices 

especially assistive devices or screen readers like JAWS and Dolphin Pen to support TVIs to use 

computers independently and with confidence. As explained in “motivation theory” Schaunk 

(2012), the role of employer is to support TVIs to acquire ICT skills. This will motivate TVIs and 

support them to achieve their self-esteem and esteem on others will lead to independence and 

competence when doing teaching. It will build a sense of being recognized by the employers and 

the community. 
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Figure 2. Opportunity found from TVIs themselves 

 

Source: Researcher (2017) 

From figure 2 above it was found that 69% of the respondents agreed that TVIs themselves also 

have major role to play in using ICT during teaching and learning. From the results it indicated 

69% of the respondents supported that TVIs themselves can provide strong force to promote ICT 

in teaching while 31% of the respondents are did not support this as the opportunity. 

This implies since TVIs struggled to get ICT training and purchase ICT devices for effective 

teaching.  They can set budget to pay for ICT training, buy ICT devices, buy computer programs 

and repair ICT devices themselves.  Also they can use their devices such as mobile phones to 

gather knowledge for their subjects from different sources, among them in the internet.  After 

accessing the materials they can use knowledge and information saved in audio format.  Because 

of this, TVIs ought to make their efforts of accessing knowledge from various sources.  Apart from 

that they can advocate by using legal aid and policy documents present in the country to influence 

employers (government and private) and development partners to support their efforts in this 

endeavor.   
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Figure 3. The use of already organized ICT training 

 

Source: Researcher (2017) 

Figure 3 indicated that 54% of the respondents agreed that presence of organized ICT training and 

that of skilled teachers is the best and easiest approach for TVIs to acquire ICT training on how to 

utilize digital devices for teaching.  On the other hand 46% did not support this opportunity. 

 

From the findings it was revealed that there have been different sponsors and organizers of ICT 

training for TVIs.  TVIs can find this opportunity to get ICT training and ICT devices using 

different organizers and sponsors of the ICT training and who also supply ICT devices. Again 

TVIs can enquire different development partners who have expressed interest in ICT and that do 

organize training and provide ICT devices.  Results agreed with other reports (TLB annual reports 

2011 – 2014) which showed that there are organizations which support disabled peoples 

organizations like TLB and Federation of Disability Peoples Organization do this in support of 

other partners.  Thus, TVIs can exploit such opportunities through participating in such organized 

ICT training.  TVIs can get both computers and assistive devices like screen readers which are 

expensive for them to purchase.  

 

 

5.1.4 Opportunity presents from Development partners 
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Source: Researcher (2017) 

From figure 4 above it was shown that 35% of the respondents are firmed that presence of 

development partners is important catalyst for TVIs to access ICT training and devices in order to 

make adaption of ICT in teaching.  

The findings indicated development partners can support efforts of TVIs to acquire ICT training 

and devices.  They can complement efforts of employers to meet the goal of integrating ICT in 

teaching.  Among such partners can be disabled peoples organizations and pro-disabled 

organizations.  These can support TVIs to influence employers and donors to support ICT training 

and provision of ICT devices to TVIs.  The partners can also support TVIs to make sensitization 

to the employers to know the policies and laws which promote realization of the rights of PWDs, 

among them TVIs when struggling to access information and knowledge and when trying to meet 

full inclusion in the society. 

Among the opportunities as also observed by Mangasini (2014) and Chao (2015), can be personal 

initiative of TVIs to strive for ICT whether by seeking support from those already trained in ICT, 

using learning institutions like Sebastian Kolowa Memorial University and Open University of 

Tanzania. TVIs can also use disability peoples organizations like TLB and SHIVYAWATA, using 

local national and international NGOs like Sight Savers and Steven Lewis Foundation. All those 

institutions can support TVIs to acquire ICT skills and make use of them for improved teaching.  

On the other hand 15% of the respondents had the opposite thinking.  Those opposed to this 

opportunity continued to say that the partners are not well known and coordinated so that TVIs 

and employers can benefit from them.  So to make this opportunity effective knowledge of the 

partners should precede. 

 

5.1.5 Presence of ICT syllabus for primary schools of 2005, ICT policy for basic education 

of 2007 and education and training policy of 2004. 
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Figure 5: The role of Syllabus and education policy 

 
 

Source: Researcher (2017) 

 

From the findings 70% of the respondents supported that the ICT syllabus and the mentioned 

policies provide TVIs with the opportunity to embrace ICT for effective teaching while 30% of 

the respondents did not support this.  Syllabus and policies appeared to encourage the use of ICT 

in primary education.  The documents do promote and call for teachers to struggle to get ICT skills 

and devices in order to make full integration of the technology in teaching and learning.  Either, 

Persons with Disability Act No. 9 2010 and National Strategy for Inclusive Education 2013 can 

influence both TVIs and their employers to struggle for ICT skills and devices, then to enter TVIs 

in the age of ICT to promote effective teaching and learning.  However, the findings insisted that 

presence of laws can be the best opportunity for TVIs to acquire ICT skills and devices as long as 

the documents are in soft copies so to challenge TVIs to struggle for ICT skills in order to have 

ability to read them independently as opposed to reading hardcopies which encourage dependency 

of TVIs on other people to read the hardcopies. 

 

Employers can use present policies and laws as observed by Mangasini (2014). Persons with 

disabilities Act No 9 of 2010, Education and Training Policy of 2014 and National Strategy for 

Inclusive Education 2013 are some of the policies and laws which can champion efforts of TVIs 

and employers to promote ICT training and purchase ICT devices.  

 

 

However, the findings also presented the challenge associated with the opportunities to train and 

use ICT by teachers of TVIs which is using foreign language. 
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5.1.6 Problem of using foreign language 

The findings indicated use of foreign language during ICT training and use of ICT devices limit 

TVIs to adapt ICT for effective teaching. The use of foreign language i.e. English when training 

and using ICT devices limit TVIs to make full use of the technology because it reduces TVIs 

understanding of the training provided and unable to follow properly instructions of using certain 

ICT device.  

From the results obtained from data collected which has been presented in figure 6,  80% of the 

respondents said the use of foreign language is a challenge for TVIs to make full use of ICT in 

teaching. 20% did not support this argument.  

 

 

 
Source: Researcher (2017) 

 

 

6. Conclusions and Recommendations 

This section provides the conclusions and recommendations of the study: 

6.1 Conclusions 

Based on the findings the study concluded that opportunities are available everywhere. 

Opportunities can be found from TVIs, employers and development partners to meet the 

mentioned demands by TVIs. Employers need to have awareness on the needs of TVIs, keep 

proper data of TVIs and use policies and laws to support needs of TVIs. Either employers can 

work together with development partners to pull together resources needed for ICT training and 

devices for TVIs in primary school. Development partners can support to build awareness to TVIs 

and employers to struggle for ICT in primary schools. They can organize ICT training and provide 

ICT devices, especial screen readers which are expensive for many TVIs to purchase. 
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1. More training opportunities to be availed to TVIs in primary schools in Dar es salaam to 

help them increase the use of ICT in teaching. 

2. Central government to put sub side to ICT devices, especial screen readers to be obtained 

in affordable price by TVIs, so that they can even use their own sources to purchase them. 

3. Different actors to continue raising awareness of the issues of PWDs, they needs and rights, 

so that full inclusion in all spheres of life is archived. 

 

References  

Bocconi, et al. (2007). Helping teachers to choose ICT resources and use them effectively: CNR,  

Istituto Tecnologie Didattiche, Italy. Source: 

https://www.cnr.it/it/focus/doc/766/inclusive-education-helping-teachers-to-choose-ict-

resources-and-to-use-them-effectively accessed, December, 2016. 

Bryman, A. (2008). Social research methods. 3rded New York: Oxford University Press. 

CCBRT-TTU, (2012), Employment of People with Disabilities in the Education Sector; Dar es 

Salaam; CCBRT. 

Chao, G.M.  (2015). Impact of Teacher Training on Information Communication Technology  

Integration in Public Secondary Schools in Mombasa County; Jomo Kenyatta University 

of Agriculture and Technology, Department of Entrepreneurship and Procurement.  

Cohen, L. (2007). Research Methods in Education: London and New York:  Routledge,  

Tylor and Francis e-Library. 

Kothari, C.R.  (2004), Research Methodology; methods and Techniques: New Delhi: New Age  

International (P), Ltd.http://www.modares.ac.ir/uploads/Agr.Oth.Lib.17.pdf accessed,  

January, 2017. 

Mangasini, E.C. (2014), An Assessment of Challenges Faced by Visually Impaired People in 

Accessing ICT: A Case of Mufindi, Kibaha and Morogoro Districts; School of Social and 

International Studies Department of Development and Economic Studies University of 

Bradford. 

Orb, A., Eisenhauer, L., & Wynaden, D. (2000). Ethics in qualitative research. Journal of  

Nursing Scholarship. 

Schunk, D.H. (2012).  Learning Theories; An Education Perspective: The University of North  

Carolina at 

Greenborohttps://www.researchgate.net/file.PostFileLoader.html?id...assetKey 

.Accessed January, 2017. 

 

UN. (2006).United Nations Convention on Rights of Persons with Disabilities:  United Nations.  

UN.  (2015). Sustainable Development Goals (SDG): 

.https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for  

 %20Sustainable%20Development%20web.pdfUnited Nations. Accessed August, 2016. 

URT. (2004). National Policy on Disability: Ministry Of Labour, Youth Development And  

Sports. 

https://www.cnr.it/it/focus/doc/766/inclusive-education-helping-teachers-to-choose-ict-resources-and-to-use-them-effectively
https://www.cnr.it/it/focus/doc/766/inclusive-education-helping-teachers-to-choose-ict-resources-and-to-use-them-effectively
http://www.modares.ac.ir/uploads/Agr.Oth.Lib.17.pdf
https://www.researchgate.net/file.PostFileLoader.html?id...assetKey
https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20%20%20Sustainable%20Development%20web.pdf
https://sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%20%20%20Sustainable%20Development%20web.pdf


 

232 
 

URT. (2007). ICT Policy on Basic Education:  Ministry of Education and Vocational  

Training.http://www.moe.go.tz/index.php/sw/publications/send/27-policy-sera/219-ict-

policy- for-basic-education-2007 Accessed, July, 2016. 

URT. (2008). Government Secular for Public Servants with Disabilities:  President’s Office,  

Public Management Services. 

URT. (2010). Persons with Disability Act No. 9: Parliament of United Republic of Tanzania  

http://parliament.go.tz/polis/uploads/bills/acts/1452071737-ActNo-9-2010.pdf .  Accessed 

November, 2016. 

URT. (2012). National Census:  Ministry of Finance: http://www.nbs.go.tz/ accessed January,  

2017. 

URT. (2013). National Strategy on Inclusive Education: Ministry of Education and Vocational  

Training. 

URT. (2014). Education and Training Policy: Ministry of Education and Vocational  

Training.www.tanzania.go.tz/egov_uploads/documents/SERA_ya_Elimu_2_sw.pd. 

Accessed October, 2016 

URT. (2016). National ICT policy; Ministry of Works, Transport and  

Communication.https://tanzict.files.wordpress.com/2016/05/national-ict-policy-proofed-

final-nic-review-2.pdf Accessed December, 2016. 

URT. (2016). National Five Year Development Plan: Ministry of Finance and Planning.  

www.mof.go.tz/mofdocs/msemaji/Five%202016_17_2020_21.pdfAccessed December, 

2016 

WHO. (2000). International Classification of Functioning and Disability. Beta Draft WHO,  

Geneva. url://www.who.int/icidh.Accessed February, 2017. 

WHO. (2007).  Global initiative for the elimination of avoidable blindness: Vision 2020.  Action  

Plan 2006 – 2011.  www.who.int/blindness/Vision2020_report.pdf.  Accessed February, 

2017. 

WHO. (2010). Global Data for Visual Impairment. 

 www.who.int/blindness/GLOBALDATAFINALforweb.pdf. Accessed April, 2017 

WIPO. (2013).  “Marrakesh Treaty” to Facilitate Access to Published Works by Visually  

Impaired Persons and Persons with Print Disabilities:  World Intellectual Property 

Organization (WIPO), Geneva, 

Switzerland.http://www.wipo.int/edocs/pubdocs/en/wipo_pub_marrakesh_flyer.pdf.Acces

sed January, 2017. 

World Bank. (2016).  http://www.worldbank.org/en/topic/disability/overview accessed March,  

2017.www.braillebug.afb.org. Accessed February, 2017. 

 

 

 

http://www.moe.go.tz/index.php/sw/publications/send/27-policy-sera/219-ict-policy-%20for-basic-education-2007
http://www.moe.go.tz/index.php/sw/publications/send/27-policy-sera/219-ict-policy-%20for-basic-education-2007
http://parliament.go.tz/polis/uploads/bills/acts/1452071737-ActNo-9-2010.pdf
http://www.nbs.go.tz/
http://www.tanzania.go.tz/egov_uploads/documents/SERA_ya_Elimu_2_sw.pd
https://tanzict.files.wordpress.com/2016/05/national-ict-policy-proofed-final-nic-review-2.pdf
https://tanzict.files.wordpress.com/2016/05/national-ict-policy-proofed-final-nic-review-2.pdf
http://www.mof.go.tz/mofdocs/msemaji/Five%202016_17_2020_21.pdf
//www.who.int/icidh
http://www.who.int/blindness/Vision2020_report.pdf
http://www.who.int/blindness/GLOBALDATAFINALforweb.pdf
http://www.wipo.int/edocs/pubdocs/en/wipo_pub_marrakesh_flyer.pdf
http://www.worldbank.org/en/topic/disability/overview
http://www.braillebug.afb.org/


 

233 
 

Research Innovation as Tool for Quality Education in Higher Learning Institutions In 

Mwanza - Tanzania 

 

 Dr. Sr. Demetria Gerold Mkulu  

Department of Educational Foundations, St. Augustine University of Tanzania,  

Email: mkuludemetria@gmail.com 

 

This study explored research innovation as tool for quality Education. Higher learning with high 

provision of research activities would attract finance from different agencies. Globally, research 

exploration contributes significant benefits to society. The study posed three objectives: to identify 

roles of research in higher learning institutions in Mwanza, determine areas for research innovation 

in higher learning, to examine possible strategies to curb challenges facing research innovation. 

Three higher learning institutions in Mwanza city were involved in the study. The research adopted 

mixed paradigms. A number of 140 respondents were involved in the study. The study adopted 

cross-sectional survey design, which allows the researcher to visit the field in a single point of 

time, collect both narrative and quantitative information concurrently, analyze separately and 

merge it at the end of the study. Data gathering were questionnaires, descriptive guide, and 

observation. Instruments were validated, piloted; the result indicated 0.81 Cronbach Alpha 

demonstrating that tools were acceptable. Information was coded using descriptive statistics with 

the assistance of the package for Social Sciences (SPSS) Version 21. Narrative data was subjected 

to word clouds program. Various themes emerged and used in report writing. This study 

established that; to ensure effective research innovation, university management in Tanzania 

should guarantee that members of the academic society engage in research discovery. Knowledge 

should be rooted in research. The government should set a policy that will ensure research is given 

paramount priority in all learning institutions. Higher learning institutions’ managers, government 

and private sector should invest more in research.  

     Keywords:  Research, innovation, Transformation, quality Education, higher institutions 
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Introduction  

 

Higher education is viewed to be among the major source of knowledge needed by an individual 

or society to foster development (Mkulu at. el. 2020, p. 155). The idea that students in higher 

education should be provided with essential knowledge needed to solve variety of problems across 

the world has been debated by many scholars from different corners of this globalized world 

(Mahona and Pacho, 2021, p. 13). Globally, higher education traces its lineage as early as antique 

Greece during Plato's academy to Oxford's universities in 1249 "Anno Domino", the legislation 

for subsidy tertiary institutions in USA 1862 up to the dawn of E-learning degree in late 20th 

century (Mkulu and Paschal, 2020, p. 155). The higher learning institution has been changing very 

fast due to globalization, technology, environmental and organizations thus, the growth has led to 

the development of higher education improvement in education ambitions. However, the new 

scenery demands research innovation to convene the challenges of the modern world, (Mahona 

and Pacho, 2021, p. 13). Globally, research plays a vital role in national development. Furthermore, 

it contributes knowledge; for instance, for the past ten decades, most of the developed countries 

have been indebted to address and supply wider access to higher learning education to guarantee 

sufficient venture in high-level research that hinges on visionary  policies and more diversified 

findings. Nevertheless, ten years back most of the first world countries have been indebted to 

address and supply wider access to higher learning education so as to guarantee sufficient venture 

in research. Although today there are 22 of the world wide elite and 25 research on higher learning 

knowledge as supper  

 

According to the World Bank, research innovation in Tanzania is wanting for enhancement, and 

transformation in higher institutions’ education. In fact nowadays a huge number of Africans 

learners including Tanzanian students, complete elementary schools without knowledge including 

research (ILO, 2020). Nonetheless, most of those students leave institutions without skills needed 

such as science, mathematics and reading. Furthermore, it has been documented that 520 million 

youths worldwide will need new employment by 2030. However, only 460 million jobs will be 

created; in addition 50 percent of employment in African countries will remain to be in agriculture 

which pays very low productivity in this regard was interested to find out research innovation as a 

transformation tool in tertiary education in Tanzania (ILO, 2020). 

Innovation is a process for inventing into a good service that creates value. This article 

focuses on sustaining innovation because advancement happens when we are looking for 

improvement for better way of performing at what we have already been used to do. Thus 

we want to boost the existing capabilities in available research (Mkulu, 2017). Consequently, 

research innovation is a key to the transformation due to the fact that it triggers sustainable 
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development and employment creation and research is pillaring for innovating higher productivity, 

services, creation of employment and eventually boosters the national development.    

 

Quality education is a type of education which provides learners with abilities to become 

economically productive, develop sustainable, entails issues such as proper skills progress, 

livelihoods, contribute to peaceful, democratic societies and enhance individual well-being. 

Quality education focuses on the whole person and it prepares the learner for life not for testing. 

Furthermore, quality education should focus on whole person and mold learner for lifelong this 

indicates that  higher learning should provide teaching  and learning material and directs policy to 

ensure that learner has access to personalized learning (Nyerere, 1967). 

 

In relation to this study,  Darling-Hammond et al., (2020) claimed that the globe today is facing 

challenges in infusing quality learning. Quality should be inserted in every section including higher 

learning institutions. Quality implies purposeful, transformative, exceptional, and accountable.  It 

based on dimensions such as high standards, zero defects and value for productivity. Nonetheless, 

higher learning institutions calls for more investment in quality learning systems in order to ensure 

that, there is evenhanded, harmonized and quality university education system that can contribute 

to the realization of the national development vision in 2025, which would be characterized among 

other things, by high quality livelihood a well-educated and learning society. These expectations 

would come true only if the learning system from elementary to higher learning would be rooted 

in research (The Tanzania Commission for universities, 2019). Similar to this study the Education 

and Training Policy in 2014, stresses the need for quality education and training the standards of 

which are recognized at national, regional and global levels, and production of human resources 

according to national development priorities.  Higher learning institutions are universities, 

colleges, owned by different groups of people including churches, non-governmental 

organizations and individual groups which operate independently except for the approval of 

academic programs. 

 

 

The word transformation in this study is a changing process of transmutation from one status to a 

new state, more advances. This change can be applied to a person or association such as an 

institution or the product. Higher institutions have a significant contribution by means of 

conditions that provide in-service training, teachers training programs, undergraduate education, 

preparing learners to be critical thinkers, problem solvers by using research writing. Hence higher 

learning is a level of education after elementary and secondary level. Furthermore, the word quality 

in this study implied the situation of infusing value education, provision of excellent education to 

learners, infusing skilled to the staff, employing merit lecturers, the quality of buildings and 
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pedagogies, teaching and learning material builds should be the topmost interest (Tremblay, at. el., 

2012). 

 

Walder (2014) looked at innovation in tertiary education at Los Angel -USA. The result of the 

study displayed that; the provision of research writing to novice learners should be taught and 

practiced in groups. These findings implied that innovation in higher learning should be introduced 

in a single group such as political leaders nevertheless; the real innovation needs to be involved by 

the majority of people in the country so that the implementation could be easy.  In addition to this 

study, The European Common research Data warehouse database (ECORDA) examined higher 

learning institutions on research innovation. The study discovered that higher learning contributes 

a lot in national progress. To have effective change innovation must be introduced to the majority. 

Research innovation as a transformation tool for quality in tertiary level is highly wanted. Quality 

relates to the growth of critical thinkers' national progress autonomy e.t.c. Nevertheless, some 

studies recommended joint investigation and this would happen only, if the government invests 

much in research. Besides this, research innovation could contribute a lot because through 

research, new techniques of solving problems, discovered would be experienced.  

 

Some researchers commended that, research in African countries do not encourage, continuity of 

research activity. Although some writers stated that higher learning need to be empowered by 

provision of knowledge, skills in research, training facilities and motivation. These could inculcate 

learners with creativity and entrepreneurship interests (Ngongalah et. al, 2018).  These fact calls 

for the governments in sub-Saharan countries to increase initiatives that hasten and sustain research 

based enhances solid underpinning for research, increase research capacity, and enable institutions 

to provide valuable training. In Tanzania research is a continuing practice captivating place in the 

scores of higher learning, nevertheless, the effort to associate innovation discoveries among higher 

learners is not given the desired focus. This study therefore intended to explore on research 

innovation as a transformation tool for quality education. 

Statement of the problem 

Research innovation at tertiary level is a serious concern. University plays a fundamental role in 

molding learners to become creative, critical thinker and job makers. It is documented that 

researchers in African continent including Tanzania is mainly the weak capacity of research 

institutes that learners are not well prepared to produce the next generation of researchers. 

Moreover inadequate research writing, dissemination and publications also exist.  Nevertheless, 

there is rising recognition that research is the key pillar for nation progress. Globally, research 

exploration contributes significant benefits to society, for instance higher learning education with 

high provision of research activities would attract finance from different agencies. It provides 

opportunities to create better policies. Nonetheless, Africa produces less than 1 percent of global 
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research output. African countries visage some of the toughest issues global, the majority of which 

can only be solved through vigorous and efficient research. This might deter the progress of the 

country. There is requirement to convert research into practice in the role of higher education for 

social transformation. It is in this extent the study aimed to explore research innovation 

transformation as tool for quality Education in higher learning institutions in Mwanza, Tanzania 

The objectives of the study are: 

i. To identify the contribution of research in higher learning institutions in Mwanza Tanzania.  

ii. To determine areas for research innovation in higher learning in Mwanza, Tanzania 

iii. To examine possible strategies to curb the challenges facing research innovation 

LITERATURE REVIEW 

 

The study adopted the Innovation model founded by Bush in 1945. Generally, the model is 

categorized into stages of innovation. However, a liner model received some criticism. 

Nevertheless, the model has more strengths than limitations. Innovation model was demonstrated 

with drawing portraying research progress continues step by step process starting with the 

fundamental investigation. The linear model aimed at precise activity innovation confined stage 

by the stage that produces current technology and education which is concerned with 

transformation and change. The study adopted this model because the model is useful and is 

applied by various researchers such as (Rothwell and Zegveld 1985). Furthermore there are two 

kinds of a linear model of innovation, open and close innovation; to differentiate between the two 

is the operation (Chersbrough, 2003). This Donets that in doing research we should combine both 

types of innovation open and close we must seek ideas from external and internal that means from 

outside and within the learning institutions. 

 

Research innovation is a process that involved not a single person but teamwork such as higher 

learning management, lecturers, learner, and other stakeholders from external and internal. The 

model is highly connected to the current study as it deals with research innovation as a 

transformation tool in higher learning institutions. The model indicates that research innovation is 

a continuous process from one stage to the next. The model is related to the current study and it 

has been applied by various researchers. Moreover, a linear model dealt with precise activity 

innovation restricted in one stage by the stage that produces current technology and education, 

which is concerned with transformation and change. The study focused mainly on research 

innovation as a transformation tool for higher learning, because higher learning is a place where 

learners and lecturers grow in career improvement. Apart from disseminating knowledge, higher 

learning also contribute a lot to knowledge creation through research writing. Thus higher learning 

is expected to involve much in research activities. Actual research is a pillar for national growth, 

designed for higher learning to comprehend and sustain their institutional value, university 



 

238 
 

managers need to involve profoundly in research, and they need to have the required resources, 

capacities and support from all key internal and external stakeholders. 

Role of research in a higher learning institution 

Innovation is a transformation of higher institutions. In the 19th century, innovation was about 

technology while at present, innovation is about reinventing strategies, products and processes and 

creating new ideas and performing at the right time. Innovation involves important changes in 

result intended thus innovations focuses on better addressing client's needs nevertheless; 

innovation goes hand in hand with quality education (Zeleza, 2017). Generally, it is accepted that 

change is connected to the pool of knowledge available within an organization, in addition, 

innovation or transformation is linked to research and development, Onu at. el. (2012) Examined 

on the transformation of learning institutions in Nigeria the study used pure qualitative approach 

which cannot be generalized however this study focused on research innovation  this study focused 

on research innovation as tool for transformation  

 

In addition, this study looked at research innovation as positive change. In relation to this study 

Onu at el. (2012) examined on the transformation of the learning institutions in Nigeria, this study 

used pure qualitative research and the results displayed that majority of the lecturers 145 from 33 

higher institutions which is equal to or mean 2.64 which was low than the 3.0 minimum mean 

accepted not have skills to utilize the e-journals and e-books thus creating a hard for them to 

advance their profession. In addition, it was found out that most of the staff in higher learning do 

not attend various conferences, in general, they do not attend scholastic researches as one way of 

advancing their skills and their area of occupation.  Lecturers in higher learning institutions are 

expected to be the pillar in research innovation and they could bring a transformation in 

universities if they would be informed. This means that lecturers need to be more equipped in 

research than any body because you cannot share what you do not have hence lecturers need to 

advance in research. 

 

In Nigeria, Asiyai (2015) examined how to improve quality, in the higher institution. The previous 

study discussed the roles of various scholars in education to improve quality in higher learning 

institutions in Nigeria. The study pointed out that persistent and holistic infusing quality in all 

sectors in higher learning requires the joint hard work of various stakeholders from both inside and 

outside the universities. Research has connected quality in higher institutions, the learner's intake, 

university programs, program designs, lecturers, provision of knowledge and learning, students' 

professional qualification, teaching and learning material as well as non-lecturers for the learners 

(Baird, 2006).  Nevertheless, results demonstrated in the previous study first was a critical 

challenge to quality in higher learning institutions were funding, the author stated that the 

management leaders in Nigeria did not find the need to allocate the quantity of budget to higher 
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learning. These findings concur with the World Bank (2012) analysis of budgetary allocation to 

education in various countries indicates that Tanzania is the least country in terms of budgetary 

allocation. Similar to Masenda (2021) asserted that Tanzanian tertiary institutions lag on the planet. 

Statistics indicate that Nairobi University ranked 13th   Makerere ranked 14th while the University 

of Dar Es Salaam ranked 42 yet, other universities were nowhere to be allocated. In addition, it 

was stated that universities in Tanzania continue to perform poorly year after year.  Dar Es Salaam 

University secured a position of 42 out of the first 50 best this calls for an argent measure (Kigotho, 

2021). 

 

In relation to this study, UNCTAD (2007) stated that; enrolment in all higher learning institutions 

in low developed countries is 3.5 percent involve in research writing while 69 percent are financial 

set apart for research in rich countries. Furthermore, the low developing countries government are 

devoting only 0.3 percent of their gross domestic product to research. While Haiti, Gambia and 

Somalia, Cape Verde, and Samoa have lost the majority of their university potential lecturers 

shifted to the most developed countries looking for better remuneration and a conducive 

environment. This might be some of the reasons why Tanzanian universities lag behind in the 

global ranking.  

 

Similar to this study, Jitendra (2017) asserted that the role of global research contributes to a 

critical role for the sustainability and development of the economy. Therefore, excellence of 

research is an indicator that the provision of education and learning in higher institutions is 

expectedly taking place. The support of research in a gigantic and diverse country like Tanzania 

would assist the nation positively change however some literature asserts that most of the 

universities nowadays face some challenges such as inequality research, not many universities 

have obligatory research for individual faculty, unavailability of infrastructure, lack of 

empowerments from lecturers even from the university managers poor libraries, or libraries 

without e-journals and e-books, lack of internet connectivity.  

 

Higher learning institutions play vital roles global are expected to create and disseminate 

knowledge to people, through university learners and lecturers as professionals. This may be 

through instruction, extension, outreach, production, or research. While each of these foci is more 

or less overlapping in terms of contribution and relevance, each of them has its degree of 

significance for higher learning. In this sense, higher learners are expected to be knowledge and 

skills producers, job creators, problem-solvers for sustainable development. In a similar sense, 

Lukman, Krajnc, and Glavič (2010) asserted that research is the stamina of higher learning 

institution positions and their outcomes. Nevertheless, if higher institutions are not practiced in 

conducting research this responsibility will not live up to its name and nature. Thus, it is important 
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to look into two things when dealing with research in universities:  the quality of research being 

performed by lecturers and students. 

 

Global literature asserted that by 2030 Tanzanian youth 15 million will be seeking jobs 

nevertheless; the youth in Tanzania are facing the issue of joblessness due to the fact that  low 

level of provisions of education which do not translate the ability and skills of learners. These 

findings concur with Jitendra (2017) who asserted learners who are weak in education are a good 

indicator for the absence of research. Hence research innovation is highly wanted to transform 

higher learning institutions by empowering learners to be critical thinkers; problem solvers by so 

doing territory institutions would reduce challenges of unemployment of the youth because the 

youth are leaders of tomorrow. 

 

University education as the key to supporting economic progress needs to be more flexible and 

skilful in meeting the challenges of adaptation. Actually, the speed of transformation accelerates; 

Higher education provides a good example of this phenomenon.  In previous years, universities 

were the source of change-resistant institutions on Earth, however; this is no longer the same today. 

Higher learning institutions have changed more in recent years and the major change includes an 

Education system has changed, from privileged to mass education, Increase reliance on tuition 

fees, rapid enrollment increase, substantial development in the private provision of higher learning, 

global growing competition, the introduction of teaching, learning, research and outreach, thus 

research innovation is wanting (Babalolola, at el. 2017). 

 

The issue of research innovation as a transformation tool for quality Education in Selected higher 

learning institutions is not much documented in Tanzania. Some of the reviewed literature used a 

single approach the current study will fill this gap by using mixed approaches and the strength of 

data gathering on both approaches would strengthen each approach. Nevertheless, the geographical 

factor has been seen in the literature review most of the studies were done in first world countries 

while very few are found in Tanzania hence this study would fill the gap. From the reviewed 

studies it was also revealed that there was a time gap such as (Asiyai 2015; Walder, 2014; 

Chersbrough; 2003; and Onu at el. 2012).  
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METHODOLOGY  

Cross-section survey and phenomenology designs were employed; these designs allow the 

researcher to go to the field to collect descriptive information and those data collected by using 

questionnaires, analyzing it separately and based on the findings of quantitative data the researcher 

sets interview guide and visits the field to collect data, analyzed it and merging it at the end of the 

study (Creswell, 2014).  

Target 

The population of the study comprised all lecturers, third-year higher learning students, and 

administrators.  Participants were full lecturers with a minimum service period of two years and 

above. This population is considered adequate to provide key information pertinent to the 

objectives of the study (Burke, 2008). 

 

Research Design 

Explanatory sequential research design (ESMRSD) was adopted in this study where the researcher 

went to the field twice, first collected information using questionnaire followed analyzed it then 

based on the quantitative information construct in-depth interview guide visit the field for the 

second time phenomenology design was used to collect and analyze data on cultural dynamics of 

the specified research innovation as a transformation tool for quality education.  The design was 

preferred because is a two-phase mixed design in which quantitative data helped to explain 

qualitative results (Mgenda Mgenda, 2013; Creswell, 2014) 

Sampling procedure 

 

The current study adopted both qualitative and quantitative paradigms were employed in current 

study Stratified and simple random sampling, these techniques allow the respondents to have an 

equal chance of being selected or there is a random collection of respondents for the research and 

each participant in the inhabitants had an identical and self-sufficient chance of being elected in 

the example (Burke, 2008). Stratified, simple random sampling was involved in the study under 

probability the study involved one hundred academic staff, 30 university Learners and 10 

managers for higher learning giving a total of 140. These participants were enough to provide the 

needed information. Non-probability sampling does not use simple random sampling thus in this 

study the researcher employs purposive selection to select ten participants out of 40 members in 

the population.  
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Research instruments  

Questionnaires, an in-depth interview guide as well a document analysis guide will be used to 

assemble information.  Questionnaires were employed to collect data from lecturers and learners, 

while an interview guide used to collect information from HLI's administrators. The researcher 

used questionnaires because this kind of tool allows the researcher to gathers information straight 

from the participants. Similar to Punch (2009) contends that instrument triangulation strengthens 

a study by offering the possibility of the strengths of the combined instruments and compensating 

for the weaknesses of either instrument.  

 

Validity and Reliability 

Instruments were exposed to the research section and peer members in the research investigation 

Furthermore, the academic staff questionnaire, administrators, and students' questionnaire had an 

overall Cronbach alpha coefficient of α = 0.81 correspondence, suggesting that the instrument was 

reliable (Tavakol & Dennick 2011). For qualitative tools such as interview and observation the 

researcher considered checking the trustworthiness of qualitative tools. Involvement of 

phenomenology technique in data collection requires the validation of interview and document 

analysis guides. (Mugenda, 2013; Creswell, 2014). Ethical consideration was observed during the 

whole process of research writing. 

 

RESULTS AND DISCUISSION 

This part presents the main findings on research innovation as a transformation tool for quality 

education in three selected universities in Mwanza, Tanzania. Research is a pillar for national 

growth; from the findings, it was revealed that there was a very strong relationship between 

research innovation and quality education in tertiary institutions. The first research question was 

out to ascertain whether research contributes to higher learning. Moreover, the research findings 

exposed that research enables learners to be critical thinkers, problem solvers, research empowers 

the youths, it gives self-confidence to the researcher; it gives autonomy and provides monetary 

funds. The current finding is in agreement with Jitendra (2017) asserted that research plays a 

critical role in a sustainable economy.  

 

Literature portrays that teaching research to learners provides knowledge that is vital to both 

learners and academic staff it implies that when learners gain research knowledge and skills they 

are actively involved in writing and applying research methodologies, presents the results finally 

publish their works to the world. Thus, if learners are provided with the needed education on 

research, they would become very productive writers and publications. This benefits the 

universities, learners, the lecturers finally the country will be globally recognized. Hence involving 
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all learners in research is likely exposing them to the world of knowledge. However, it was 

revealed that most of the lecturers are not committed to research provided to the learners, 

leadership and efficient harmonization are essential to guide to become capable researchers, but 

because lecturers do not mentor and harmonize learners and academic staff, learners are not 

involved in research writing at all, or involve in meager quality investigations Notwithstanding the 

strong emphasis placed on the need to innovate investigation capability output, dissemination and 

outcomes, the tertiary education research coordination remains an issue of concerned and this is 

similar to the accessible data by Asiyai (2015) stresses that research has turned down in writing 

and publication in current years.  

 

Research for improvement  

The researcher asked participants to rank three factors on a scale of 1 to 3 based on the importance 

from the highest to the lowest, as main concern areas that need to be improved research 

productivity in Africa, including Tanzania. These part involved financial support, training, support 

and cooperation. 140 respondents gave answers to this question. For first priority, the highest 

number of responses 60 percent demonstrating that providing more training and support. 

Nevertheless a majority of the respondents 61 percent pointed that more funding escalating 

teamwork was the third priority while a least of 19 percent. Research innovation is a vital to the 

progression of humanity as it overcomes the kinds of social challenges and empowers society’s 

ability to create new ideas, design product services, and economically competition with other 

nations. However, the research paradigm, which is needed to enhance middle economy, seems to 

fall short in terms of meeting the requirements and demands of the Tanzanian. The researches in 

most of higher learning institutions in Tanzania receive very acute research financial support. One 

of the interviewee narrated that: every year universities’ management plan and submit monetary 

to officials yet, the allocation of money for research falls remote back beneath 30 percent however, 

providing enough money to higher learning institutions could solve the problem.  

 

There is a need for Research Innovation in Tanzania 

Inadequate research support across Tanzanian universities is a consequence of the limited 

significance given to research by institutional influential. This has also led to an extensive lack of 

research management expertise amongst teaching and support staff across all areas. The study 

discovered skills gaps in identifying bursary, developing proposals, attending conferences, and 

research uptake. From the findings it was openly revealed that funding for research in Tanzania 

remains a serious restraint. The researches in most higher learning institutions in Tanzania receive 

very acute research financial support. One of the interviewee narrated that: every year universities’ 

management plan and submit monetary to officials yet, the allocation of money for research falls 
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remote back below 30 percent however, providing enough money to higher learning institutions 

could allow lecturers and learners to involve in research writing   

 

Areas for research innovation in higher learning in Tanzania,  

In addition, research innovation is the topmost playing in problem-solving. Research is responding 

well against corona pandemic through research exploration creation of new skills, various 

techniques for protections, vaccines and other medicinal treatment is invented yet research is 

highly needed to provide possible measures to alleviate and curb the issue of covid-19. Research 

can assist in policy decisions for national development. Government should carry on sustaining 

research growth. The study result demonstrated that research is a backbone of the nation hence the 

stakeholders and lecturers should ensure the provision of research to the learners is empowered. 

 

The status of research in higher learning in Tanzania 

The researcher was interested to find out how higher learning institutions perform in research. The 

reviewed studies demonstrated that Tanzania is the least country in terms of budgetary allocation 

when we compare it with other countries in Africa. The review is portrayed in figure 2   
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Figure 2 the status of Research in higher learning  

 

Figure 2 illustrated that Tanzania's tertiary gross enrolment rate of 3.1 per cent and is one of the 

lowest countries in higher learning in Eastern Africa and lags by Kenya's 11.5 per cent, Ethiopia's 

8.1 per cent, Rwanda's 6.2 per cent and Uganda's 4.8 per cent, according to UNESCO., in addition, 

the overall quality of post-secondary education in Tanzania is also low and do not adequately 

prepare university graduates for current and future formal jobs or self-employment (Gigotho, 

2021) this findings indicates that Tanzania needs to struggle and innovation in research this would 

improve the whole system of education and obtain quality in teaching, learning and research, 

finally economy development. 

 

To ensure effective research innovation all university managers in Tanzania should guarantee to 

innovate research. This implies that all members in higher learning institutions should use research 

inquiry; learners must be provided with suitable knowledge which should be grounded in research, 

availability of funds, authentic partnerships from within and outside the country. Higher learning 

lecturers ought to be rooted in investigation inquiry the intent is to edifice rational competence 

training in universities and all tertiary education ought to be taught by potential lecturers those 

who are research experts who own self-interest and skills in the public interest. This would enhance 

research innovation in higher learning. Research exploration is not a work of a single person but 

it is a teamwork job or cooperation work therefore, should involve all people required.  

This study explores research innovation as a Transformation tool for quality Education. The key 

findings indicated that 77 percent of the respondents claimed that higher learning institutions with 

the high provision of research activities attract finance from different agencies. A number of 

participants 73 percent commended that research provides opportunities to come up with better 

policies, planning and strategies. Globally research investigation contributes a significant benefit 

to society. Most of the studies investigated specifically actions research have been passed out in 

higher learning however some of the learning institutions do not have tools for carrying out 

investigation actions. Research empowers inquisitiveness. Having an interest in learning research 

takes you far away in life. Research widens your sphere to various opinions and new generating 

thoughts. It also builds perception and logical skills. The research process rewards curiosity. When 

you're dedicated to scholarship, you will be always in a place of development. Curiosity is also 

good for your fitness is associated with higher levels of learning research you feel better 

satisfaction with life, and it lowers anxious. Figure 3 indicates the summary of the importance of 

research 

 

Figure 3 
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 Illustrates the importance of research to mankind (n=100)  

 

 

Figure 3 shows the contribution of research that helps to solve problems 74 percent of respondents 

indicated that the role of research is to solve challenges in society and globally in general. Research 

plays a crucial role in solving various issues such as personal or professional challenges. Vivid 

example during corona pandemic many researchers involve in investigations so that they come up 

with vaccines. The majority of the respondents 68 per cent claimed that research helps to look 

outside and think wider to create a solution for the problem. Some participants 43 per cent 

commended that confidence is another point that can be brought by investigation. When you are 

aware that you have gathered adequate data, analyzed and published you become contented and 

you will feel much more motivated to investigate research and you can become more confident in 

your solution. Furthermore, Research innovation can aid in policy decisions for national 

development thus research contributes a lot to national growth. 

 

The study was interested to find out possible strategies to curb challenges facing research 

innovation  

The study result indicated that there were varieties of challenges facing research innovation as 

monetary capital, lack of institutional partnership, low learners’ registration and disengagement 

between instructions and investigates were some of the limitations that challenged tertiary 

institutions in investigating knowledge growth in Tanzania.  
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Lack of monetary funds 

The study was interested to evaluate the challenges facing research innovation so as to boost 

investigation production in higher learning, we need to locate money for research development so 

as draw citizens nearer to involvement and get occupied in research writing and publishing.  

Moreover, it has been revealed that majority 68 percent of university managers do not invest in 

research, while some 14 percent participants displayed that some universities give little financial 

for research however, 45 percent of the respondents do not attempt to coordinate financially 

sustainable for research development. 

  

These results concluded that there is a serious need to widen suitable harmonious mechanisms 

concerning various stakeholders in the research system, including the higher learning leadership 

in particular. This study exposed that all learning institutions must put a link of supporters, grants 

from external and internal systems for lecturers' research funding. It is consequently, required those 

higher learning supply pertinent personnel advance programs like supervising, monitoring and 

assistance within the diverse department. The corona pandemic has seriously challenged 

researchers and added limitations in university structures. There have been 25 per cent of the 

number of people graduating in PHD every year however during corona all schooling in all levels 

of education abruptly stopped, learners were not able to present their research hence no graduated 

in time. The research findings indicated that some of the lecturers are not active in research writing 

and publication as one of the members cited: "I am not encouraged to either write or publish since 

there is no supports from the university even the government. She added as you know publication 

needs funds." 

 

Challenges of academic research in Tanzania  

In this section, the researcher expected to understand if academic staff was faced with constraints 

in research growth. Respondents cited several challenges facing HLI's the implementation of 

research objectives in tertiary institutions such as Irregular financial support, low motivation, 

outdated study infrastructure, professional turnover, increasing duties resulting from weakening 

lecturers, learners’ proportion which was not related to the teaching staff. These limitations have 

also led to low research production". Participants also mentioned severe factors that contribute to 

research declining in Tanzania such as un-seriousness of the education sector, deficient in stressing 

on science subjects’ courses. The majorities of the factories belong to the government yet; do not 

connect in creativity to develop new products that would improve its competitiveness, poor 

funding and research publication. Change is inevitable this innovation is potential through 

scholastic investigation that generates new knowledge, skills, technologies and the potential for 

action 

Possible strategies to curb challenges facing research innovation 
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 The current study was interested in looking for techniques used for research innovation as a tool 

for change. Different methods for research innovation were revealed as displayed in table 2  

Table 2  

        Techniques for Research innovation (n=100) 

 

Item      Frequency    Percent  

Research base learning            56     56.0 

Support learners for self-organizations       50     50.0 

Advance education for transformation        78     78.0 

Increase research mentoring           69               69.0 

Involve outsider stakeholders                    55               77.0 

Supply self-reliant modules                       55         55.0 

Increase digital skills modules           79     79.0 

Promote and support start-up researchers   37                                   37.0 

 

Table 2 indicates various methods which could be used to transform research in higher learning. 

The findings displayed that: project-based learning 56 per cent, support learners self-organization 

50.0 while majority 78.0 per cent of the participants commended that teaching in research 

innovation services need to be improved, extend research mentoring 69.0 per cent,  including 

external stakeholders 77 per cent however provision of entrepreneurial modules 55 per cent. 

Nevertheless, the majority of the participants 79 per cent asserted that developing digital skills 

modules is one of the techniques which could assist research innovation in higher learning, finally, 

a least of participants 37.0 per cent portrayed that professionals must encourage and support the 

young researchers to involve in research writing and publications. Innovation in higher learning is 

not only a single person work but is an act of teamwork a solid system to anchor within a bigger 

system that enables and draws on a transformation process. Moreover, higher learning institutions 

would be successful in bringing transformation in universities if varieties of methods would be 

implemented. Including using sufficient academic autonomy in higher learning, freedom to create 

new study programs and design their content. Tertiary learning should adopt online teaching and 

learn including; e-learning, e-journal, e-book, Higher learning must have sufficient autonomy in 

using the fund to support lifelong expertise, career growth through different financial support 

streams, involving monetary from university fees. This findings concur with paschal, Pacho and 

Adewoyin (2022, p. 37-38) who recommended several strategies for innovation in Higher 
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education.  For example provision of fund by the government, improving internet connection and 

ICT infrastructure as well as   application of blended learning as an innovative ways to effective 

learning in higher education.  

 

Promote research innovation in higher learning institutions  

During the interview, one of the participants voiced out that tertiary institutions' lecturers, 

managers and other stakeholders must work together as a team to facilitate joint innovation among 

HLI and industries, community organizations. Reward commitment lecturers involve in research 

provision and mentoring as well as career development. Generate monetary incentives to 

remunerate research and teaching involvement is very vital. Hence work with and collaborate with 

external stakeholders.  

 

Conclusion  

Like any other institution in the world universities in Tanzania need research innovation that would 

convert the learners to be successful, creative,  crisis solvers, and not job seekers.  Research 

innovation can aid in policy decisions for national development; competence-base, research 

empowers the youths, it gives self-confidence to the researcher; it gives autonomy and provides 

monetary funds. The pattern of skills will lead to human resource development and competence 

building. Hence, the role of tertiary institutions is considered to be critical to social development 

and economics. The results also demonstrated that there are  significant differences in higher 

learning lecturers' operation of expertise and other applicable materials in their delivery of lectures. 

It was also revealed that lecturers were not committed to educational researches as a means of 

updating their understanding in areas of occupation. The exploitation of e-learning e-journal and 

e-books to mention some were similarly found to be limited however utilization of these materials 

makes the academic staff successful agents of renovation in higher institutors. Worldwide higher 

learning is expected to mould learners to be elevated thinkers functioning, contrary and convergent 

critical thinking, elaboration, transformation and evaluation of knowledge, and traits said to be 

trainable.  The lecturer is supposed to be professional who hold strategic innovation in research 

and education as a whole because the location they occupy in the education process is very 

significant. Lack of pertinent skills in e-learning consequently can bring severe problems in higher 

learning. 

 

Recommendations  

This study brought forth a number of concerns that require the attention of stakeholders 
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i. The republic government of Tanzania should set a policy that will ensure that research is given 

paramount priority in all tertiary learning.  

ii. The study recommended those higher learning institutions’ managers, from government and 

private sector must invest more in research writing and publications and academic staff should 

provide varieties of skills and possible measures for research innovation in all higher learning 

institutions. 

iii. The higher learning institutions managements must critically make a review on the teaching 

Pedagogy of the higher learning; provide seminars, workshops, refresher courses to academic 

lecturers to use both experiences, skills in teaching and direct learners to be competent researchers. 

iv.To all tertiary institutions should broaden the results of amount and excellence of  

investigation accepted in all higher learning institutions moreover results in contributions must be 

disseminated for implications of findings to the entire public. 

v. The Republic of Tanzania must seek sufficient funds such as physical resources and financial 

focusing on investigations specifically stressing on research transformation, in general, this might 

boost the research investigations in Tanzania.  
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ABSTRACT 

The devastating COVID-19 pandemic, which resulted in the closure of all schools for nearly a 

year, violated articles 43(1)f, 53(1)b, and 55(a) of Kenya's 2010 constitution on the right to 

education. The Government of Kenya deprived UNDP-SGDs (2015) of goals on quality 

education and UNICEF (2018); Every Child Learns when enforcing the social distance policy; a 

direction of World Health Organization (WHO) (2020) preventive measures. Before the outbreak 

of the COVID-19 pandemic, UNICEF (2018) cautioned that any attempt to inhibit child learning’s 

welfare, such as play, would harm growth and development in early childhood. Modern 

educationalists have asserted that play with art, plays a role in cognitive and social learning as an 

extension of recreation and elaboration of their conflicts. The paper aims to reconfigure rights to 

education on play with paintings and clay modeling among children affected by the psychosocial 

effects of the COVID-19 pandemic. The researcher has focused on desktop research design and 

psychoanalysis instruments to create a discussion on the paper. It has acknowledged the mission 

of WHO (2020), UNDP-SDGs (2015), UNICEF (2018), and Article 53(1)d of the Kenyan 2010 

constitution on Good Health for All Children. The paper has merited play with painting and clay 

as a profound tool to re-configure rights to education among children affected by the psychosocial 

effects of the COVID-19 pandemic. Finally, the paper suggested a campaign workshop or seminars 

for play with painting and clay modeling to champion the right to education among children in 

schools. 

 

Keywords: psychosocial effects, COVID-19 pandemic, play, children, paintings, clay modeling, 

rights to education 

 

 

INTRODUCTION  

Play with art, according to modern educationist John Dewey, plays an important role in children's 

cognitive and social learning (Geitskell, 1958). Ogutu (2020) writes that play with art is a vessel 

for healing depression and violent behavior in rehabilitation and mental health centers. Botelho 

(2015) and Schirmacher (2002) affirmed that play with art fosters socialization and communication 

skills, which play an important role in a child’s growth and development. Good health and well-
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being of every child are critical pillars that drive UNDP-SDGs (2015), UNICEF (2018), and 

African Union Vision 2063 on "The Well-Educated Citizen and Skill Revolution" (2021). In recent 

years, schools and educational centers have aligned their curricula to UNDP-SDGs (2015) and 

UNICEF (2018) to attain Sustainable Development Goals (SDGs). Ogutu (2019) presented that 

the Kenyan government is spearheading the Big 4 Agenda SDGs and is actualizing a Competency-

Based Curriculum (CBC), where the paper addresses play with art in psycho-motor and creative 

curriculum designs according to the CBC Basic Framework (2017). 

 

The devastating COVID-19 pandemic, according to the MoE report (2020), violated Kenya's 2010 

constitution's articles 43(1)f, 53(1)b, and 55(a), as well as the Session paper (2019) on education. 

The report noted that the instigation of social distancing policies as a way of controlling the spread 

of COVID-19. UNICEF Report (2020) and Ngwacho (2020), demonstrated that almost 1.5 billion 

children’s welfare, among them, play, was violated by the closure of schools and learning centers 

across the world. According to the Ministry of Education in Kenya (2020), the consequences of 

the social distancing policy have subdued implementation commitment to basic guidelines and 

core competence in basic education of the CBC Basic framework (2017). Hence, the 

overwhelming adaptation of social distance policies by various states has jeopardized the 

realization of the critical pillar of education SDGs in UNICEF, Africa Union Vision 2063, Vision 

2030, and Kenya's Big Four Agenda goals. 

 

Ogutu (2021) writes that the COVID-19 predicament is among other world pandemics that have 

violated children's rights to education. He indicated that the previous global crises, such as the two 

world wars, terrorism, Spanish flu, and HIV/AIDS, among others, had exhibited similar negative 

psychosocial effects on children. In the past, Ogutu (2021) found out that play with art was a 

mitigation tool for global crises such as the Spanish flu, HIV/AIDs, and political violence in Africa. 

Similarly, He noted that Wambugu (2015) collaborated with non-governmental organizations and 

the ministry of education, and employed drawing as a tool of mitigation for children that were 

affected by the aftermath of ethno-political violence in 2007. Therefore, that paper has re-

configured rights to education on play with paintings and clay modeling for children affected by 

the psychosocial effects of the COVID-19 pandemic. The paper is among the responses voice 

on “Engineering Issues in Education in the Era of Disruptiveness’ a conference proceeding for 

Promoting Sustainable Development through Disruptive Research and Innovation at Machakos 

University Conference 2022. Its aim is to re-configure rights to education that were ignored during 

the adaptation of the COVID-19 social distancing policy. The paper is among the suggested tools 

to re-configure the right to education in the post-COVID-19 period. The discourse of the paper can 

be adapted as campaign workshops or seminar tools for various learning institutions in the post-

COVID-19 pandemic. 
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Play with painting and clay modeling 

Ogutu (2021) wrote that play is an activity characterized by non-seriousness and freedom of mind. 

He added that play with painting and clay modeling as activities that involve the manipulation of 

different elements is anchored in fine art disciplines. He further mentioned that play is associated 

with symbolic play in painting and clay modeling, which is expressed in abstract representational 

and ambiguous pictures of child expression. Scribbling (age 1-2) and schematics (age 3-5) are 

expressed through symbolic play in the child development stage. Ogutu (2021) writes that painting 

and clay modeling are among the art materials/elements used to express feelings or perceptions of 

the world. He pointed that paintings contain colorful fluid that is suitable for expressing on the 

surface. He also proceeded by noting that the process of painting is exciting and intense. Ogutu 

(2021) noted that fine arts defines clay as a malleable soil material that has a smooth tactile feeling 

and can be easily manipulated into an abstract representation of three-dimensional basic forms. 

 

Description of children in the CBC Curriculum 

Using the CBC Basic framework, (2017) describes a child from age 4-6 as a preschooler or playing 

group. The CBC curriculum has factored play with painting and clay modeling activities on 

psycho-motor and creativity development into the curriculum design for the early year group of 

education. Ogutu (2021) pointed out that communication and socialization are characterized by 

the non-verbal and symbolic play on pre-schematics in growth and development. According to 

Berk (1989), Shaffer, and Kip (2007), a social crisis, spontaneous reaction, and cognitive 

development all play a role in the development of a child aged 4-6. Ogutu (2020) noted that a child 

of 4–6 tends to manipulate and translate ideas, concepts, and experiences with art elements and 

materials. 

 

Psychosocial effects of the COVID-19 pandemic 

The MoE report (2020) indicated that the adaptation of the social distance policy was meant to 

avoid the spread of COVID-19 viruses. It pointed out that the action disrupted over 1.5 billion 

learners all over the world. Ogutu (2021) wrote that the consequences of the social distance policy 

exacerbated psychological disturbance, economic turmoil, and psychosocial disparity among 

children, parents, education stallholders, and the government. He pointed the psychosocial effects 

of COVID-19 that led to an upsurge of anti-social behavior among learners, as reported by many 

local and international media. He further highlighted the consequences of the psychosocial effects 

of COVID-19 on exposure to pornographic materials on the internet, the indulgence of drugs and 

alcohol abuse, gender-based violence, sexual exploitation, and defilement of children. MoE (2020) 

predicted that the psychosocial effects of the COVID-19 pandemic manifested into Post Traumatic 

Stress Disorder (PTSD) symptoms. Ogutu (2021) pointed flashbacks and nightmares of the 

incident of COVID-19, avoidance of reminders of COVID-19 images, sound, or discussion, 

hyperarousal, and hypervigilance. He also highlighted the emotional dysregulation that comes with 

COVID-19 triggers, memory impairments for those who were directly infected or had deceased 

relatives, and some who will have difficulties with interpersonal relationships. MoE (2020) and 
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Nandkar (2020) concluded that children in schools and learning institutions will display PTSD 

from the COVID-19 pandemic such as unproductiveness, anxiety, and disengagement. 

 

PSYCHOANALYSIS INSTRUMENT 

Malchiodi (2002) explained that psychoanalysis projects itself as unconscious dreams or 

daydreams, a slip of the tongue, spontaneous action or decision, and autonomous self-expression 

that comes with an inability to manage contradictory tendencies of personality or intrapersonal 

perspective. Other evidence of the symbolic expressions displayed on children in crises was 

projected by McLead. (2020). He noted that personal contradiction occurs in crises, resulting in 

spontaneous subvention, as a form of trauma. Ogutu (2021) referred that a crisis as an attached 

object that is ingrained in a person, a thing, a situation, and the environment or on a mental 

representative. He posited that crises unconsciously distracts personality advancement. He finally 

pointed out that crises or calamities create trauma that distorts perspective, mental stability, 

emotional snootiness, and attachment capacity. 

Ogutu (2021) wrote that the psychosocial effect associated with a crisis is determined by an 

individual's ability to cope and regulate the distressing situation. He went on to say that 

psychosocial effects are grafted and retained in the human mind's wall for days, weeks, months, 

years, and even decades. He concluded that trauma is displayed as Post Traumatic Stress Disorder 

PTSD when triggered by the arousal of sounds, images, stories, touch, tests, and people as a 

reminder of crisis. Ogutu (2021) has illustrated that most art activities, such as painting and clay 

modeling, among others, penetrate deeply into a child’s mind, hence making it easy to display 

PTSD symptoms. He pointed out that play that involves art is a clinical diagnosis and healing 

therapy for a traumatized child. He concluded that play with clay and painting has virtuous 

elements for a child to gain a great understanding of their personality, emotions, and environment. 

DISCUSSION 

Article 33(1)b of Kenyan 2010 Constitution expounded on the rights to expression, creativity, and 

critical thinking, which are achieved through play, among others (Ngwacho 2020). MoE (2020) 

pointed out that the closure of schools meant that the right to education as stipulated in the CBC 

Basic framework and Kenya's 2010 constitution was deprived. Staying at home exposed many 

children to the COVID-19 psychosocial effects, hence leading children to display hyperarousal, 

hypervigilance, and emotional dysregulation (Ford, Cloitre, 2009, Taylor, 2010, Miller, and 

Johnson, 2012). Play with painting and clay modeling may act as stimuli for critical thinking and 

creativity, and they are easily expressed in a variety of symbols associated with the traumatic event 

(Malchiodi 2002). Playing with painting, and clay modeling regulates and reduces hypervigilance 

and emotional dysregulation in the COVID-19 experience. During play sessions, child symbols 

are interpreted and pointed to direct cognitive restructuring (Gil, 2003), hence addressing negative 

experiences of COVID-19 (Steele, 2003). 
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Learning is a vital aspect of the attainment of SDG goals as anchored in UNDP-SDG (2015), 

session paper 2019, and article 53(1)b of Kenya's 2010 constitution (2010). The theories that 

underpin the CBC Basic Framework (2017) emphasize the importance of social and cognitive 

learning in developing children to their full potential. The EdTech Hub Survey (2020), Schleicher 

(2020), UNICEF Report (2020), MoE Report (2020), and United Nations COVID-19 Report 

(2020) all stated that the prolonged stay of learning institutions without proper plans violated the 

right to learn. Nandkar (2020) and Ngwacho (2020) posited that the prolonged reopening of the 

school contributed to cognitive impairments in learning new material, memorization, 

concentration, and attention in a learning environment. Geitskell (1958) noted that social and 

cognitive learning is easily expressed in play through painting and clay modeling. A traumatized 

child playing with painting and clay modeling may become a way to motivate the regaining of 

educational efforts for children affected by the COVID-19 pandemic (Ogutu 2021). Furthermore, 

it can promote learning in children that have been bereaved or left orphans (Gill, 2003). 

 

Article 53(1)d of Kenya's 2010 Constitution protects children from gender-based violence, sexual 

exploitation, and defilement, among others. However, Ngwacho (2020), Nandkar (2020), the 

United Nations’ COVID-19 Report (2020), and Schleicher (2020) reported that during their stay 

at home, many children were subjected to gender-based violence and sexual exploitation, among 

others. The psychosocial effects of COVID-19 affected the self-concepts and identities of many 

children (Nandkar 2020). Children's emotional and intimate attachment to their environment is 

conveyed through play (Botelho, 2015). Peloquin (1996) demonstrated that painting and clay 

modeling could be psychosocial treatments for fostering interpersonal relations and empathy. A 

child involved in playing with painting and clay modeling builds self-esteem and creates feelings 

of mastery and competence (Ogutu 2021). Playing with clay and painting also increases 

socialization and enhances the overall psychosocial well-being of a child (Carey, 2006; Rousseau 

et al., 2007). It may become an important tool for healing the interpersonal negative consequences 

for children affected by the psychosocial effects of COVID-19 (McArdle et al., 2002). 

 

Article 36(1) of the Kenya 2010 Constitution gives any citizen freedom to participate in any social 

activity, as long as it does not infringe on other parties’ rights. Educational policy (2020) cemented 

article 36(1) on guiding principles and core competence areas. However, the call to disband any 

social activities infringed on children at the community and family level. Many children were 

reported to have been under house arrest and some were divorced from their families. This is noted 

to impart a negative psychosocial effect on many children (Nandkar 2020). Children engaged in 

painting and clay modeling provide an opportunity for them to communicate and share their 

experiences with the COVID-19 pandemic (Botelho, 2015; Schirmachae, (2002). During play with 

painting and clay modeling, both children and caregivers would have a chance to be aware of their 

difficulties as well as become more aware of the emotions of others (van Nijnatten & van Doorn, 

2007). Engaging in play with painting and clay modeling would not be a fun activity for society 
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but a way of processing negative memories associated with the COVID-19 pandemic (Kendall-

Tackett, Williams & Finkelhor, 1993). 
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CONCLUSION  

The adaptation of the social distancing policy on the COVID-19 pandemic was a government 

direction with a good intent to protect its children as enshrined in Kenya Constitution 2010. On 

the other hand, it infringed the constitutional right to education in extension to the commitment to 

implementing Sustainable Development Goals (SDGs)s on crystallized in UNDP (2015), UNICEF 

(2018) Africa Union 2063 (2021), Vision (2030), and Kenya Big Four Agenda. Millions of 

children were vulnerable to the psychosocial effect of the COVID-19 pandemic cause by the 

inhibition to play welfare due to the closure of schools. Children express PTSD of COVID-19 

psychosocial effects on symbolic expression and behavioral change. Play with painting, and clay 

modeling accesses the child's brain areas where trauma memories are mediated to symbols, hence 

attributing therapy healing. Play with painting and clay modeling is squarely reconfigured in the 

Kenya 2010 constitution rights to education, and the significance as captured in ongoing CBC 

curriculum designs. The paper attributes that play with painting and clay modeling can champion 

the right to education for children.  
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ABSTRACT  

According to United Nations Department of Economic and Social Affairs (2017), there are 63 % 

of women using some form of contraception globally. However, in Kenya and particularly 

Machakos County, there is low uptake of family planning uptake which stands at 49.7%. Previous 

research has shown that family planning is not only a health issue but also a cultural and linguistic 
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concern. The purpose of this paper is to analyse language problems in family planning discourses 

at Machakos Level 5 Hospital. The maxims in the Cooperative Principle by Grice (1975) and in 

the Politeness Theory (see Leech, 2014) provided norms that characterize ideal communication 

situations. Deviations from these norms yielded language problems for analysis based on 

Language Management Theory (LMT). Thirteen (13) in situ service seeker – service provider 

interactions were observed and audio-recorded. Follow-up interviews involving the participants 

were carried out to seek explanation and clarification for the nature of language problems evident 

in family planning contexts in the health facility. Guided by tenets of the Language Management 

Theory, the data was analysed qualitatively. Findings revealed that the maxims of the Cooperative 

Principle and those of the Politeness Theory were violated thereby causing language problems. 

The study also indicates that the language problems were evaluated negatively. The paper 

concludes that family planning service providers lack socio-cultural and linguistic skills needed to 

offer services in a diverse socio-linguistic and cultural environment. For effective service delivery, 

the paper recommends that Machakos Level 5 hospital offers tailor-made management 

interventions that address language problems noted.  

Key words:   Language Management Theory; Maxim, Cooperative Principle, Politeness, 

Language Problems  

  

1.0 INTRODUCTION  

In Kenya and particularly Machakos County, there is low prevalence of family planning uptake 

which stands at 49.7% (Machakos County, 2015). This could be attributed to miscommunication 

of information on effective contraceptive methods. Women need access to accurate information 

about the different methods in order to choose an option that suits their individual needs  

(Dehlendorf, Krajewski & Borrero, 2014). This is critical because effective delivery of Family 

Planning (FP) services depend on effective communication that is able to encourage discussion 

and shared decision making between a service seeker and service provider (Donnelly, Foster & 

Thompson, 2014). Language barriers can hinder effective communication and thus, contraceptives 

uptake. One of the major language barriers can be traced to culture (Khalid, 2015). Evidence 

suggests that culture affects how one understands a word or a sentence (Arungwa, 2014). For 

instance, a service seeker may have questions regarding family planning services but she might 

find it uncomfortable to express them (Akacho, 2014). Therefore, there is need to understand how 

language can create barriers to promotion of family planning services in healthcare systems with 

culturally and linguistically diverse populations such as Machakos Level 5.   

There is a growing realization that language is one of the critical components in the delivery of 

any health service (Mohammed et al., 2016). All health care delivery processes demand linguistic 

interaction between a service provider and a client. Whenever there is communication breakdown 

between them due to the use of unintelligible linguistic varieties; or when poor translation or 
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interpretation is used, the quality of the health service may be compromised (Akacho, 2014). 

Language allows patients/clients and care-providers to make their intentions known, and if 

problems in linguistic encoding interfere in this process, there may be important consequences 

(Van Rosse et al., 2016) 

  

Good communication tends to be the single important factor affecting overall satisfaction with 

care across different patient categories. However, Steward (2018) claims that there is a 

considerable body of evidence which points to lack of patient satisfaction across a range of 

healthcare settings, with an overwhelming proportion of complaints relating to inter-professional 

communication. Physicians’ communication bahaviours are important contributors to patients’ 

satisfaction in the hospital settings (Davidson et al., 2017) 

  

In order to minimize difficulties in providing healthcare services to clients with different cultural 

backgrounds, healthcare professionals need cultural competence, (Belintxon & Lopez, 2014). 

Cultural competence is the ability of providers and organizations to effectively deliver health care 

services that meet the social, cultural and linguistic needs of patients (Shen, 2015). Language and 

cultural issues have significant impact on health outcomes and quality and when not addressed by 

healthcare organizations they can impede service delivery (Meuter, 2015). Out of the recognition 

and appreciation that communication is a process, there is therefore need for language management 

interventions in order to put in place strategies aimed at removal of language problems.  

  

In Machakos County where the hospital is located, majority of the local people are mostly Akamba 

(92.9%) who speak Kikamba but there are also other minority ethnic groups (National Cohesion 

and Integration Commission, 2016). This implies that 9 in every 10 family planning service seekers 

are likely to be of Kamba descent and therefore, their culture may play a dominant role in the 

uptake of contraceptives. Akamba people have a conservative culture that restricts discussions on 

sexuality topics. A married and unmarried Kamba woman who seems to have much knowledge on 

sexuality matters such as contraceptives use is viewed as immoral. In this regard, it can be inferred 

that Akamba women may find discussing family planning methods with service providers  

culturally offensive.  

This paper analyses the language problems emerging from the violations of Grice (1975) 

Cooperative Principle and Leech (2014) Politeness Theory maxims during service provider-

service seeker interactions at Machakos Level 5 hospital. Interventions to upscale uptake of family 

planning at the hospital have not included language-based ones. There is therefore need to identify 

the language problems experienced at the family planning department, how they are evaluated, 
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and strategies designed at both personal and organizational levels, and how are they implemented 

to address the language problems.  

  

2.0 THEORETICAL FRAMEWORK  

This study is anchored on Language Management Theory (Jernudd and Neustupny, 1987). In the 

theory, deviations from norms are noted and evaluated either positively or negatively in order to 

assess whether speaker’s utterances meet the expected communication needs (Nekvapil, 2016). If 

they are evaluated negatively, they are classified as problems. Speakers may employ broad norms 

to evaluate an utterance act. The Language Management Theory (LMT) focuses on actual 

problems appearing in discourse and its ultimate goal is to remove the problems (Fairbrother, 

Nekvapil & Sloboda, 2018). According to Nekvapil (2016), the Language Management Theory 

follows all or some of the following stages: deviations from norms are noted; the noted deviations 

are evaluated (or not evaluated); correction/adjustment designs are selected to remove the 

deviations (or not selected); and the adjustment designs are implemented (or not implemented).   

Grice (1975) advances the Cooperative theory which deals with an understanding of the utterance 

meaning. The principle describes how people achieve effective conversational communication in 

common social situations. The principle states, “Make your contribution such as is required, at the 

stage at which it occurs, by the accepted purpose or direction of the talk exchange in which you 

are engaged.” The cooperative principle is divided into four maxims called the Gricean maxims. 

The four maxims include: maxim of quantity; maxim of quality; maxim of relation; and maxim of 

manner.   

The quantity maxim states: a) Make your contribution as informative as is required; and b) Do not 

make your contribution more informative than that is required. In fulfilling the maxim of quantity, 

Khoyi and Behnam (2014) emphasize that the speaker should be as informative as it is required 

and therefore should not give too little or too much information. A violation of this maxim occurs 

when a speaker/writer gives more or less information than the situation requires (Adriani, Hamzah 

and Havid, 2013). Next is the quality maxim which states: a) Do not say what you believe to be 

false; b) Do not say that for which you lack adequate evidence. The requirement of quality maxim 

is to make a contribution that is true. Third is the maxim of relation which Grice defines as follows: 

"I expect a partner’s contribution to be appropriate to immediate needs at each stage of the 

transaction". The relevance of an answer needs to be inferred on the basis of information in the 

context. Finally, is the maxim of manner which states that states: a) Avoid obscurity of expression;  

b) Avoid ambiguity c) Be brief (avoid unnecessary prolixity); and d) Be orderly.  

The politeness principle according to Leech (2014) builds on those advanced by Grice (1975). The 

politeness principle seeks to minimize the expression of impolite beliefs. According to Maharani 

https://en.wikipedia.org/wiki/Conversation
https://en.wikipedia.org/wiki/Conversation


 

266 
 

(2017), politeness can be regarded as some kind of social norm determined by the convention of 

the community. Leech proposed six maxims which include: Tact Maxim; Generosity Maxim; 

Approbation Maxim; Modesty Maxim; Agreement Maxim; and Sympathy Maxim. However, this 

paper is focuses on only four supposedly high frequency maxims: tact; sympathy; agreement; and 

approbation.  

According to Leech (2014), the tact maxim states: 'Minimize cost to other, maximize benefit to 

other. Tact is characterized by sensitivity in dealing with others or by a keen sense of what to do 

or say in order to maintain good relations with others and avoid offense. Actions may be evaluated 

in terms of what is assumed to be its cost or benefit to the speaker or the hearer. The approbation 

maxim focuses on minimizing dispraise of others and maximizing praise of others. This maxim is 

used to avoid saying unpleasant things about others, especially to the hearer. In the agreement 

maxim focus is on a situation in which people share the same opinion. According to Maharani 

(2017), the agreement maxim promotes harmony between self and other. Agreement maxim refers 

to minimizing the expression of disagreement between self and other and maximizing the 

expression of agreement between self and other. Lastly is the sympathy maxim which focuses on 

minimizing antipathy between self and other and maximizing sympathy between self and other. In 

this case, the achievement being reached by other must be congratulated. On other hand, the 

calamity that happens to other must be accorded sympathy (Muchiri, 2014).   

  

3.0 METHODOLOGY  

3.1 Study site  

The current study was carried out in the family planning department at Machakos Level 5 Hospital 

located in Machakos town, in Machakos County. The County borders Murang’a, Embu, Kiambu, 

Nairobi, Kajiado, Makueni and Kitui counties. The hospital is the only referral facility in the lower 

Eastern Region and it therefore offers specialized services such as antenatal, antiretroviral therapy, 

curative inpatient and outpatient services and family planning among others. The local people are 

mostly Akamba (92.9%) who speak Kikamba but there are also ethnic groups such as the Agikuyu  

(3.2%), Abagusii (0.3%), Luo (0.7%), Taita (0.1%), Kalenjin (0.3%), Maasai (0.7%), Abaluhya 

(0.7%) just but to mention a few (National Cohesion and Integration Commission, 2016). Due to 

this ethnic diversity, the research area therefore provided a rich study site to study language 

management in the context of diverse cultural and linguistic backgrounds.  

3.2 Population and sampling  

The study population comprised of all the trained family planning service providers, all family 

planning service seekers and all written materials on family planning at Machakos Level 5 hospital. 

The service seekers were both men and women and service providers included counsellors, social 

workers, clinical officers and gynaecologists.   
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The researchers, through random sampling technique, identified 13 family planning seekers. 

Sampling for service providers was purposive and depended on professionals who served the 

sampled service seekers. In total, 15 service providers were sampled and they included: 3 social 

workers, 3 counsellors, 8 nurses and 1 gynaecologist. Purposive sampling method is preferred 

because it involves identifying and selecting individuals or groups of individuals that are especially 

knowledgeable about or experienced with a phenomenon of interest (Cresswell and Plano Clark, 

2011).  

3.3 Data collection procedures  

After identifying a family planning service seeker at the reception, the researchers introduced 

themselves and explained the purpose of the study to the client. When informed consent was 

granted, the researchers walked with the client to the first service point which was the HIV Testing 

and Counselling room (HTC). The researchers started audio-recording the interactions and filling 

the observation schedule as soon as the interactions between the provider and seeker began. A 

Sony ICD-PX240 recorder was used for audio-recording while a five item-column observation 

schedule guided the observation process of the family planning activities in the facility. Items on 

the observation checklist included phatic communication; nature of conversation; turn taking 

between the provider and seeker; intonation; and evaluated the service encounters.  

The researchers then moved with the seeker to the family planning room where the ensuing 

interaction was audio recorded. On average, each of the 13 audio-recordings lasted 15 minutes. 

From the family planning room, the researchers led the family planning service seekers and 

providers to a room they had been allocated for follow-up interviews. Each follow-up interview 

took approximately 10 minutes. In total, 13 follow-up interviews were conducted. DeJonckheere 

& Vaughn (2019) argue that follow-up interviews present an opportunity for collecting open-ended 

data and exploring participant thoughts, feelings and beliefs about a particular topic and delving 

deeply into personal and sometimes sensitive issues.  

 3.4 Data analysis procedures   

Mixed method data analysis approach was used in this study. The participants’ demographic data 

was analyzed quantitatively through frequencies and percentages and presented in figures. Data 

was organized, sorted out, coded and analyzed into categories defined by maxims in the 

Cooperative Principle (Grice, 1975) and the Politeness Principle (Leech, 2014) within the 

Language Management Theory.   

3.5 Ethical considerations  

To anchor the study reported in this paper within acceptable ethical standards, the research 

proposal, data collection instruments and the informed consent form were reviewed, approved and 

issued with a permit by the National Commission for Science, Technology & Innovation 
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(NACOSTI). Before data collection, all respondents were fully debriefed about the purpose of the 

study and asked to sign an informed consent form. They were assured of anonymity and 

confidentiality.  

  

4.0 RESULTS AND DISCUSSION  

This section reports the findings of the study reported in this paper. First, it presents an analysis of 

language problems arising from violation of maxims of the Cooperative Principle and then those 

that deviate from the maxims of Politeness theory by Leech. (2014).   

4.1 Language Problems Based on Cooperative Principle  

An analysis of conversations between service providers and service seekers in the family planning 

department at Machakos Level 5 hospital revealed violations of the maxims of the Cooperative 

Principle. This provided an opportunity to note the deviations as language problems. Further, the 

analysis shows how the language problems are evaluated, adjustment strategies and 

implementation approaches adopted. In the following sections, a discussion of language 

management is presented stepwise according to the maxims of the Cooperative Principle.   

4.1.1 Quantity  

The maxim of quantity states, “try to make your contribution as informative as is required for the 

current purpose of the exchange; do not make your contribution more informative than is required” 

(Runqing, 2014). Violation of the maxim of quantity occurs when a speaker/writer gives more or 

less information than the situation requires (Adriani et al., 2013). In text 1, a participant provides 

more information than is required:  

Text 1  

1. A: Umewahikosa kupata your menses? (Have you ever failed to receive your menses?)  

2. B: Si kupata hizo vitu ni kawaida (I thought receiving periods is normal)  

3. A: Ni kawaida, but mimi nilikuwa nataka kujua kama ushaikosa (Its normal but I wanted to 

establish whether you have ever failed to receive your periods)  

4. B: Eeh (Yes)  

In text 1, A’s opening utterance is a yes/no question which a non-committal response by B. This, 

in effect, violates the quantity maxim (Khoyi & Behnam, 2014). In the context of Language  

Management Theory, it can be argued that when A mentioned “menses’, B noted that as a deviation 

from a cultural norm. Although B finally reluctantly responds in the affirmative to the yes/no 
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question after further prompting, it can be argued that she did not want to discuss the subject which 

is considered a taboo in many cultures (Fortier, 2013).   

4.1.2 Quality  

The maxim refers states: “make your contribution one that is true; do not say what you believe to 

be false; do not say that for which you lack adequate evidence” (Liu, 2017). Violation of quality 

maxim occurs when one offers a false message deliberately or says something which one does not 

have enough evidence (Li, 2015). The maxim is violated in the text below:  

Text 2  

5. A: Inaweza kuwa haikudhuru saa hii lakini ukifikisha 50 unaanza kupata hizo cancer 

zenye tunaongelelea… kama ya matiti, cervix. (It may not affect you for now but it may 

be a predisposing factor to cancers like breast or cervical cancer when you hit 50)  

6. B: Kwa hivo hizi family planning methods zenye ziko na hormones ndizo Zina cause 

cancer?   

            Mbona wanaume hupata cancer na huwa hawatumii hizi madawa? (So hormonal family 

planning methods cause cancer. Why do men get cancer and they do not use these family planning 

contraceptives?)  

7. A: Cancer hucausiwa na vitu mob na causes zingine bado hazijulikani (There are many 

things that cause cancer but others remain unknown)  

8. B: Kwa hivo hauko sure kabisa kama one of the causes ni hizi madawa? (So, you are not 

sure these contraceptives cause cancer?)   

9. A: Currently zijaona any medical evidence inasuggest so. (I have not come across any     

medical evidence suggesting so)  

10. B. (Silence). Na kwa hivyo above 40 which is the best method? (So, at 40, what’s the 

best method?)  

11. A: Non-hormonal na hiyo coil ndio nilikuwa nakuuliza umesema hapana kwa coil, ndio 

tumeona your reactions, tuambie sababu tuendelee…… (Non-hormonal like the coil I 

was telling you and you reacted…. just tell us what the reason was we move on……)  

In text 2, utterance 5, A intimates that hormonal family planning methods can cause some types of 

cancer. When B pushes her to adduce evidence to the claims (utterance 6), A confirms there is no 

medical evidence yet (utterance 7).  Within the Language Management Theory, utterance 35 

deviates from the norm requiring provision of accurate information. Participant B appears to 

evaluate this negatively (utterance 6) by challenging A to substantiate the claim before she is 

blackmailed to accept the “wrong” family planning method. Participant A makes a clear self-

correction (utterance 9) which serves as an adjustment strategy.  
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4.1.3 Relation  

The maxim of relation demands that the speaker provides relevant information to a talk exchange 

(Tan et al., 2013; Liu, 2017). This implies that the speakers should try as much as possible to 

remain within the topics they are conversing on because switching to other unrelated topics will 

flout the relation maxim. In text 3, this maxim is violated:  

Text 3  

12. A: Habari yako? (How are you?)  

13. B: Nataka sindano (I want the [Depo Provera] injection)  

14. A: Hakuna sindano, unless ununue pale nje. Unaweza jaribu njia ingine? (Injections are 

out of stock unless you buy from the pharmacy out there. Can you try different method?)  

15. B: Hapana, nataka shindano mimi (no, I just want the injection)  

16. A: Sasa unless uende ununue pale inje ukuje tukudunge. (For now, you can only buy 

 from the pharmacy then we can inject you).  

In text 3, B returns greetings with an irrelevant answer (utterance 13) of what Participant A expects. 

Therefore, B deviates from the expected norm of returning greetings with greetings. It can be 

inferred from the text that Participant B entered the family planning room with a fixed mind-set 

that all she wanted was a Depo Provera injection. This is what Neustupny (2004) refers to as pre-

interaction management process where a conversationalist devises an adjustment plan before the 

actual communicative event. In effect, the participant steered clear of a potential problem of choice 

from a variety of family planning methods.   

4.1.4 Manner   

The maxim of manner requires that the speaker should avoid obscurity of expression, ambiguity 

and should try as much as possible to be brief and orderly (Li, 2015). According to Liu (2017), in 

people’s daily conversation, a participant can express some extended meanings with vague, 

ambiguous or lengthy discourse to realize interpersonal communication thereby violating the 

maxim of manner. Evidence from the study data indicated that the maxim of manner was flouted 

during a conversation at the HIV Testing and Counselling room:  

Text 4  

17. A: Mwezi wa sita. Ni sawa inakuanga muhimu kujua hali yako na mpenzi wako sababu 

inaweza pengine akona virusi na hajakuambukiza so kujua hali yake ni kitu muhimu. 

Nitakuuliza maswali kwa kifupi. Ningependa nijue unaelewa nini kuhusu HIV. Unaelewa 

kama HIV ni nini? (In June, it is good to know the HIV status of your partner because 

he/she may be infected but you are not. Let me ask you some questions briefly. I would 

wish to know how you understand HIV. What is HIV?)  
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18. B: (Silence) Ni uh ugonjwa tu uh bad {(Silence) It is uh just a bad uh sickness}  

In text 4, Participant A’s opening utterance is ends by asking an ambiguous question “Ningependa 

nijue unaelewa nini kuhusu HIV (utterance 17). Evaluating this negatively, she frames the question 

differently as an adjustment strategy. Fairbrother, Nekvapil and Sloboda (2018) assert that a 

speaker only pays language attention in Language Management Theory to a negatively evaluated 

norm with an aim of removing the problem. Participant B’s response is not clear either. It is vague 

and marked by hesitations and false starts perhaps due to the stigma attached to HIV and Aids.   

4.2 Language Problems Based on Politeness theory by Leech (2014)  

In the following sections, four out of ten maxims by Leech (2014) are discussed namely tact, 

sympathy, approbation and agreement. These are the maxims that demonstrated higher frequency 

in the study data.   

4.2.1 Tact  

According to Leech (2014), the tact maxim states “minimize cost to other and maximize benefit 

to other” In text 6, it may be noted that the tact maxim is violated:   

Text 5  

19. A: So unatarajia matokeo ikuwe aje sababu hujawahi pimwa na mzee? (So, what 

results do you expect now that you have not been tested with your husband?)  

20. B: Ikue tu poa (To be just okay [negative]).  

21. A: Kwa bahati mbaya ikibadilika? (What if by bad luck it changes?)  

22. B: (silence) Nitatafuta tu namna. (Silence) (I will look for a way)  

It is evident that Participant B expects the HIV test to yield negative results (utterance 20). 

However, by suggesting that the test result could be positive (utterance 21), Participant A seems 

to be augmenting the emotional burden in Participant B and this emerges in the desperate reply 

Nitatafuta tu namna (I will look for a way). In effect, this defies the requirement of the tact maxim 

that stipulates that costs are to be minimized and benefits are to be maximized on the other. Failure 

by Participant A to realize the deviation and come up with an adjustment strategy, could lead to 

Participant B to be in denial should the test turn out to be positive.   

4.2.2 Sympathy  

According to Leech (2014) and Maharani (2017), the norm in sympathy maxim is to minimize 

antipathy between self and other and maximize sympathy between self and other. In other words, 
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a speaker should give higher value to other’s feelings. In some instances, this maxim was violated 

in the study data as Text 6 attests:   

Text 6  

23. B: Nitakuja tu mueke hio Implanon (I will just come for the Implant)  

24. A: Lini? (When?)  

25. B: Next month (Next month)  

26. A: Sa between now and next month unataka kutumia njia gani? Uunaweza tumia tembe 

au unaweza tumia ……… (So, between now and next month which method do you wish 

to use? you can use the pill or you can use……)  

27. B: (Interrupts) Pill, lakini pill si uaffect mtu as in tuseme as in between now and next 

month nitumie hizo pills na nikija mniweke Implanon. Pill, does it not affect someone, 

let’s say between now and next month I can use it, then I come for Implanon.}  

28. A: Haina shida (no problem)  

29. B: Eeh (Eeh)  

30. A: Eeh ukitumia pills kutoka now mpaka next month ukiwa ready ukitaka implant 

tunasimamisha hiyo tunaweka Implanon. Eeh. (You can use the pill from now up to 

next month and when ready come for the Implanon.)  

31. B: Mmh (Mmh)  

32. A: Yah, lakini ni vizuri ujikinge (Yah, but its good you protect yourself.)  

33. B: Sawa (Okay)  

34. A. Because ukipata mimba na mtoto hajakua? Utazaa mwingine tena mwaka ujao kama 

huyu hajaanza hata mwaka mmoja si ndio? (What if you conceive and the baby is still 

small?   

You will deliver another one next year before this one is a year old, isn’t it?)  

35. B. (Laughs and folds her eyes with palm) mmh {(laughs and covers her eyes with her 

palm)   

mmh}  

36. A: Sasa ni muhimu so ni wewe kuchagua mi nakuafunza halafu unaamua (So it’s 

important you choose a method as mine was just to inform you.)  
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37. B: Eeh (Eeh)   

In utterance 34, A deviates from the expected norm of showing sympathy to B when she says,  

Utazaa mwingine tena mwaka ujao kama huyu hajaanza hata mwaka mmoja si ndio? (You will 

deliver another one next year before this one is a year old, isn’t it?) By covering the eyes with her 

palm (utterance 35), it is clear utterance 34 was embarrassing. Even in utterance 36, Participant A 

appears to display lack of empathy by leaving Participant B to decide whichever way she likes. 

During a follow-up interview with Participant B, she was asked why she felt embarrassed. She 

said:  

Text 7  

Where I come from, a woman with very many toddlers of almost same age is viewed 

negatively. She is seen as being sexually irresponsible. I thought the nurse was insensitive 

by implying that I give birth to another baby barely a year after the first one.  

It is important therefore that participants in a conversation adhere to the sympathy maxim and be 

ready to employ such simple language management mechanisms as self-correction to mitigate the 

force of their utterances.  

4.2.3 Approbation  

Leech (2014) and Maharani (2017) state the approbation maxim as follows: minimize dispraise of 

other while maximizing praise of other. Thus, a speaker is expected to give a higher value to other’s 

qualities. It is noted in text 9 that the norm established by this maxim is flouted.  

Text 8  

39. A: Sawa tutaangalia tuone vile unaendelea. Hakuna usaha? Hakuna kitu yeyote? Damu 

bado inatoka huko chini? (Okay we shall check and see how you are doing. No pus? There 

is nothing [discharge] Are you still bleeding down there [vagina]?)  

40. B: (Embarrased) Iliisha. (Embarrased) (It is over)  

41. A: Iliisha? Mtoto ananyonya vizuri? (Is it over? Is the child suckling well?)  

42. B: (Silence) (Silence)  

43. A: So vile ulifikisha mwezi ulikuwa umeanza kupanga uzazi? (So, now a month is over 

having you begun family planning?)  

44. B: Bado (No)  
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45. A: Bado hujaanza? So tulikuwa tunataka tukimalizia utatoka hapa twende tuanze kupanga 

uzazi   

         ndio at least huyu ni mtoto wa ngapi? (You have not started? So, when we clear you here, you    

          will proceed to family planning at least, this is child number?)  

In text 8, A’s opening phrase of “Hakuna usaha” (No pus) and “Damu bado inatoka uko chini?” 

(Are you still bleeding down there?) are not qualities Participant B would wish to be associated 

with especially in a room with many people. In essence utterance 39 violates the approbation 

maxim. The curt rely Iliisha (It is over) is evidence that utterance 39 was negatively evaluated and 

needed to be mitigated in subsequent utterances by the service-provider.   

4.2.4 Agreement  

Agreement implies a situation in which participants in a talk exchange share the same opinion. 

According to Leech (2014), the agreement maxim promotes harmony between self and other 

stating: minimize disagreement between self and other; and maximize agreement between self and 

other. In other words, a speaker is expected to give a higher value to the other’s opinions. In some 

instances, in the study data, this was not the case:  

Text 9  

46. A: Kwa hivyo ukipata mashida huji kushauriwa? (So, when you get problems you never 

come for advice?)  

47. B: Eeh, nilishindwa mimi nikaona hii dawa mbaya (Eeh, I was unable and I thought the 

method was bad)  

48. A: Nikujifanya mjuaji. Utajua hujui.  (That’s adopting a know all attitude. You will know 

you don’t know)  

49. B: Sijasema nikipata shida huwa siwezi kuja kusaidiwa. (I have not indicated that I can’t    

      seek help when I encounter a problem)  

50. A: Lakini ulipopatatwa na shida hukuja. (But when you developed complications you 

didn’t come)  

51. B: (silence).   

By insinuating that B does not bother to seek medical advice (utterance 46) when she encounters 

complications with a family planning method, Participant A is setting the ground for a conflict  

(Disagreement). Participant A is not convinced by the explanation Participant B provides 

(utterance  
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Such an act can be construed to promote a disagreement deviating from the norm of minimizing 

47) leading to the dismissive response “Nikujifanya mjuaji. Utajua hujui” (That is adopting a 

know-all attitude. You will know you don’t know). This utterance fails to give a higher value to 

Participant B utterance and suggested by Leech (2014). This calls for simple management 

strategies by the family planning service provider.  

5.0 CONCLUSION  

This paper has established that the conversation norms envisaged in the Cooperative Principle 

(Grice, 1975) and the Politeness Theory (Leech, 2014) are indeed violated in family planning 

settings at Machakos Level 5 hospital. Apparently, family planning service seekers perceive family 

planning a taboo subject calling for highly sensitive and delicate handlers for mutual satisfact ion. 

Most of the instances of deviation from the maxims that guided this study were noted in utterances 

by family planning service providers. This implies a sense of low social, cultural and linguistic 

competence in handling family planning clientele from diverse socio-cultural backgrounds. If the 

state of affairs remains unaddressed, the uptake of family planning will continue to remain below 

targets and projections. Based on this, the paper recommends an organized language management 

approach in which the health facility can initiate capacity building measures targeting family 

planning service providers. The training can include interpersonal communication in inter-cultural 

settings. To gauge service-seeker satisfaction, periodic surveys could be conducted. Given that this 

study was conducted in a peri-urban hospital setting, similar enquiries could be extended to rural 

facilities where the socio-cultural and economic situation of the family planning service seekers 

might alter the language management situation significantly.   
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Abstract 

Many nations have been using English as a language of instruction in different levels of education, 

learning English language as the second language in Tanzania is still a challenge. Studies revealed 

that teachers and students are facing numerous challenges including poor English backround, fear 

and lack of confidence (Mkuvalanga, 2015). Innovation brings solutions to these challenges, such 

as new technologies have been used to solve the challenges of teaching English language in 

secondary schools. Innovation can be understood as an attempt to bring about beneficial change 

(West & Farr, 1990). This desk top research sought to establish various innovative solutions 

presented in existing literature for solving English Language Educational challenges in Secondary 

Schools, Tanzania. It was established that innovative strategies such as technological based 

strategies; digital platforms including applications (apps), websites provide opportunities for 

learning resources and mobile learning, these helps teachers and students to create space. Students 

learn faster through using technology and internet tools.  The study concluded that since we are in 

a disruptive era, we cannot overlook innovative solutions available in solving English language 

educational challenges.  And the study recommended that; teachers who are direct curriculum 

implementers should conduct action research and understand problems facing students in Learning 

English according to their context, and also use adopt innovative teaching methodologies to 

enhance English Learning.  

Keywords: Innovation, English language Education, Secondary schools 

Introduction 

English has been the only language that connects people around the world. Although, many nations 

have been using English as a language of instruction in different levels of education, learning 

English language as the second language is still a challenge. Studies conducted in Tanzania 

revealed that teachers and students are facing numerous challenges (Mkuvalanga, 2015). Thanks 

to the new technologies some of the challenges of teaching English language in secondary schools 

have been solved through innovation. Innovation can be understood as an attempt to bring about 
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beneficial change (West & Farr, 1990). The study of innovation in language education can be 

traced from 1980s on wards. In recent years, interest in the topic of innovation has grown 

substantially. Education innovation can be defined as an attempt to bring about educational 

improvement by doing something new or different which is considered a change. Markee (1997) 

established that primary innovation involves changes in teaching materials or pedagogy and 

secondary innovation involves organizational changes which support the primary innovation. He 

added that one of the reasons for unsuccessful implementation of innovation is failure to promote 

secondary innovations. 

In Tanzania, English language is used as a medium of instruction from secondary education to 

higher education. With an exception of private English-medium schools and only eleven public 

primary schools where English is used as a medium of instruction, the rest of primary schools in 

the country teach English as a subject. This approach of using English language as a language of 

instruction at later ages in Tanzanian schools has caused a serious problem to students when 

proceeding from primary to secondary education due to poor English language background, to be 

able to cope with the language of instruction at Secondary school (Komba & Bosco, 2015). 

Thus, there is a need to use innovation in English language teaching as a means of solving various 

challenges in teaching and learning. Hence, this desk top research sought to establish various 

innovative solutions presented in existing literature for solving English Language Educational 

challenges in Tanzanian Secondary Schools. 

Review of Related Literature  

This section presents a range of theoretical and empirical literature on the basis of the review 

questions. 

Theoretical Review 

This paper is guided by the theory of Open System Theory (OST). Theory was initially developed 

in 1956 by biologists Ludwig Von Bertalannffy. It was developed by organizational theorists 

namely Daniel Katz and Robert Kann in 1978. Open System Theory holds states that an 

organization is the combination of parts with interdependent relationships and open to interaction 

with the external environment. It consists of three mainly interactive elements; input, throughput 

and output (Thien & Razak, 2016). Therefore, as an open system approach allows interaction from 

the external environment, the same approach should be taken by schools needs to adopt innovative 

solutions available in the world in order to improve teaching and learning of English language.  

Challenges facing learners and teachers in learning English language in Secondary schools 

A study conducted in Iranian students presented that Iranian students encountered in the process 

of learning English that there is no environment that makes them familiar with familiar language, 

there is no active role for English outside the classroom. In additional to that the researcher 

concluded that most of the students do not have the capacity to express themselves in English 

language fluently after completing Junior and High school for seven years (Akbari, 2015). The 

same challenges are facing Tanzanian students who studied in public schools. Studies indicated 
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that students do not have enough practice in English, hence they are not proficient enough to 

communicate in English language especially in reading, writing and speaking skills (Mercy, 2019). 

The case is different for the students in private school where the language of instruction is English 

from nursery school. All subjects are taught in English except Kiswahili. The study conducted in 

Tanzania found out that students who scored above 70 marks, the former English medium students 

had 78% in Biology and 87% in English test while the former Swahili medium students had 15% 

in Biology and 12% in English test. It was also revealed that students of the former English medium 

(90%) have skills using computer technology in accessing learning materials written in English 

language compared to a few (0.5%) of the former Swahili medium students. This gap is created by 

the education training policy which shows the language of instructions at all levels (Bikongoro, 

2015). Also it was found out that learners have anxiety and fear, lack of interest for the English 

subject and have no confidence among others. Language barrier is another challenge which has 

been presented in literature (Mercy, 2019). Studies revealed that the poor performance of students 

in the final secondary examinations is highly contributed by the language barrier (Brock-Utne, 

2004). Such language problems have a recurring effect because school graduates with poor English 

language skills, join tertiary education including teacher training colleges and universities, again 

come back who have poor English language competence. 

Another challenge is based on the school administration factors that challenge an effective teaching 

and learning of English language in the secondary schools. School administrators have great 

influence in ensuring effective teaching and learning. According to Mercy (2019) school 

administrators provide poor planning of learning structures, inappropriate curriculum, evidenced 

heavy workload to teachers, and insufficient number of qualified teachers, among others. 

On the side of teachers’ challenges, Mercy (2019) in his study conducted in Nigeria found out that 

non-provision of in-service training for teachers, the heavy workload and curriculum, 

inappropriate salaries as main government related challenges. teachers need to be exposed to 

current trends in language teaching, and they should also be exposed to all body of knowledge, 

skills and resources that would enable them teach effectively the English language in our schools. 

In connection to that, a study conducted by Deocampo (2020) revealed that even though teachers 

are trained to teach English language, there are teachers who do not have good English 

competencies especially if English is their second language. 

In addition to that Mkuvalanga (2015) conducted a study in Tanzania noted that teachers’ in the 

implementation of English Competency-Based Curriculum encountered overcrowded classrooms 

and nature of students background which negatively affect the process of teaching and learning 

English language in public secondary schools. 

Inadequate resource is another challenge that facing teachers during curriculum implementation to 

support teachers’ innovation in solving English learning problems has been put forward. Another 

finding asserted that current school curriculum does not equip learners with the right skills in line 
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with industrial revolution. And computer science skills are at the center of this revolution; 

however, very few schools have computers (Oke & Fernandes, 2020). 

Innovative solutions in solving English language educational challenges 

English language is very important, as it is considered as the international language; its acquisition 

can lead to exposure to many opportunities such as higher education, employment, traveling and 

even a better life Crystal ( 1997) as cited in Akbari (2015). Due to the existence of various 

challenges in English language education, research has presented a vast of innovative strategies as 

a solution. Information and computer technology have been used to discover various means for 

enhancing teaching and learning. Thangakumari (2019) presented innovative means such as digital 

platforms such as applications (apps), websites provide opportunities for learning resources and 

mobile learning, these helps teachers and students to create space for learning. It is established that 

students learn faster through using technology and internet. Furthermore, the use of media in 

education including multimedia technology can be used effectively in classroom with proper 

computer knowledge of both students and teachers (Thangakumari, 2019). Similarly, Suwartono 

and Aniuranti (2019) argued that creativity in the use of technology in the language classroom is 

a result of teaching innovations. This includes the use of digital tools such as (video/photo) camera; 

laptop, computer, and LCD projector in the classrooms. A good teacher of English might download 

songs, games, texts, images, or other materials from the internet and integrate them to support 

teaching and learning. In addition to that, the internet is an unlimited source of teaching and 

learning materials. Currently there a numerous sources in You-Tube, for example, video files to 

aid speaking skills in class.   

Other innovative strategies include investing in teacher education and classroom coaching of 

students (Carless, 2012). A teacher training has been discussed as one of the innovative solutions 

towards solving English language educ. ion problems. Teachers as facilitators need to have 

competence; speaking, listening, writing Renandya and Widodo (2016) as cited in Deocampo 

asserted that teachers need to be trained and re-trained to meet the changing language needs due 

to change of environment (Deocampo, 2020). 

Further reearchers indicated that the provision of two complementary interventions, English 

language improvement and improvement in pedagogy and educational management skills, had a 

significant impact on the participants as they were able to use the knowledge and skills from the 

two interventions simultaneously in their day to day teaching and institutional management. 

Moreover, the findings revealed that there were vital professional changes at both institutional and 

individual levels which emanated from the interventions. The changes include improved human 

resource capacity, improved English language proficiency, and improved pedagogical and 

leadership skills (Mkonongwa & Komba, 2017). 

However, Carless (2012) said that main barriers facing innovation can be categorized into three 

categories namely teacher-related; whereby teacher may lack ownership of innovation, negative 

attitudes and not compatible with existing teacher values and beliefs. System-related; lack of 

appropriate resources, and insufficient opportunity for teacher professional development. Also, 
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school-related; conservative forces within school, inadequate school-based resources, and lack of 

support from school management. Therefore, in order to implement innovative solutions 

stakeholders in education; teachers, school, system or government should work together towards 

barriers of innovation to ensure effective English language skills in secondary schools. 

Another strategy suggested by Suwartono and Aniuranti (2019) is action research to be conducted 

in classrooms to obtain data on the problems encountered by students during learning English. 

TeacherS should ALSO attend international conferences; publish the paper in conference 

sproceedings, and in an international journal. It means that EFL teachers are ready to improve their 

own practice, including the use of technology in the classroom by learning and working together 

with colleagues (Suwartono & Aniuranti, 2019). 

Apart from that other innovative teaching methodologies of English language include use of 

stories, games, conversations, creative assignments, use of multimedia (prakashm, Anburaj, 

Christopher, & Ming, 2014). 

Blended learning is another innovative solution to English language educational challenges. 

Blended learning had a positive influence on the teaching and learning of English in rural primary 

ESL classrooms (Jerry & Yunus, 2021). 

Curricula change is recommended that there is a need to remove the obstacle in Education and 

Training Policy and allow the establishment of government and private secondary schools which 

will be free to use English or Swahili as a medium of instruction and assessment. However Swahili 

and English subject should remain as compulsory subjects (Bikongoro, 2015). 

Again, schools should encourage more teachers and students exchanges from schools which 

perform better, this could help to maintain interest and deepen cooperation among Member States 

(Hayati & Widiati, 2015). Therefore, research has provided various solutions for English language 

educational challenges existing in public secondary schools, the important decision is to select the 

most effective and relevant strategies and implementing them in our schools to make difference. 

Conclusions and Recommendations 

This section provides the conclusions and then gives the recommendations based on the findings: 

Conclusions   

It can now be concluded that there are considerable body of existing literature on the innovative 

solutions to the English language education challenges. Literature presented that information and 

computer technology (ICT) has been used to discover various means for enhancing teaching and 

learning; such as digital platforms which include applications (apps), websites and mobile 

learning. Other innovative solutions include investment in teacher education, adoption of 

innovative teaching methodologies; blended learning, use of stories, games, conversations, 

creative assignments, and use of multimedia. And action research to be conducted in classrooms 

to obtain data on the problems encountered by students during learning of English. 

The most important solution to begin with is to change curricula and remove obstacles in 

Educational Training Policy. 
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Recommendations 

Based on the conclusions of this study it is recommended that there is a need to remove the 

obstacles in Education and Training Policy and allow the use English as a medium of instruction 

and assessment at early years of education for public primary schools. Also that teachers and 

management of schools should develop their skills to cope with 21 st century learning strategies. 

and management should provide   and utilize the e-resources for improving teaching and learning 

English language (Khan, 2011). 

Also in order to ensure effective English language learning  suggested that the schools should 

engage parents and guardians in order to reduce students’ fear for the English subject (Jerry & 

Yunus, 2021). Furthermore, this study focused on identifying innovative solutions in solving 

English language education challenges, it is recommended that other studies to be conducted in 

assessing the effectiveness of teaching strategies used by English language teachers. 
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The sharp increase in the number of universities in Kenya in recent years, as well as the emergence 

of global higher education rankings, have subsequently led to competition in universities, and this 

has raised concerns about quality issues. This has accelerated societal and public- sector pressure 

on universities to be more accountable and to exemplify quality and effectiveness in their 

management. University stakeholders have increasingly demand for quality services from these 

institutions. The problem however is that they have been unable to provide quality services 

outcomes. This is a gap that prompted the start of this study to determine the effect of strategic 

direction on service quality of accredited universities in Kenya at the 74 accredited universities as 

at February 2022. The objective of this study was to determine the effect of strategic direction on 

service quality of accredited universities in Kenya. This quantitative study utilized both cross-

sectional and explanatory research design.  Census survey was used as the sampling design to 

select 74 public and private accredited universities in Kenya. Questionnaires were administered to 

74 deputy vice chancellors in academic and research, 74 vice chancellors administration in 

administration and 74 finance officers. Pilot testing was done to determine the validity of the 

research instrument, and Cronbach alpha was used to determine the research instrument’s 

reliability. In this study, inferential and descriptive analysis were used. The descriptive analysis 

revealed that university leaders indicated a high level of agreement on strategic direction. The 

hypothesis testing results showed that strategic direction has a positive and statistically significant 

relationship with service quality of accredited universities in Kenya. The study concluded that 

strategic direction has a significant effect on improving the quality of services in Kenyan 
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accredited universities. Strategic direction had significant positive effect on service quality. These 

findings imply that strategic leaders should place more emphasis on determining strategic direction 

in order to improve the service quality of Kenya’s accredited universities. Strategic leadership in 

accredited Kenyan universities should embrace strategic direction development aspects that have 

a strong predictive influence on service quality as well as putting strategic in place, in the 

institution, since these are important strategic direction tools to facilitate service quality in Kenyan 

universities. 

Keywords: Strategic direction, Service Quality, Strategic leadership, Accredited Universities. 

 

Introduction 

The quality of higher education as a service is central to a country’s development because 

universities train the professionals who will work as managers in organizations, and manage public 

and private resources, and care for the health and education of the coming generations (Oliveria, 

2009). Higher education environment is a pure service that provides person-to-person interaction 

Oldfield and Baron (2000), and customer satisfaction in this situation is usually achieved through 

the quality of personal contacts (Fong & Wai, 2008). Additionally, higher education’s focus should 

be directed on the interests and needs of diverse factions, that includes students, employers, 

government, alumni, parents and funding agencies, among others (Rosza, 2010). Higher education 

(HE) institutions have to become more efficient with a view to compete in a global market where 

client expectations are rising frequently. Quality therefore is critical for success in this new normal. 

While the economic benefits of quality have been established for long, many HE institutions keep 

on ignoring them at their own peril. This is true, particularly for service quality (Sharabi, 2013). 

Universities face various challenges as they strive to provide and deliver quality services, key 

among them being financial related issues, equity of access to and during the progression of 

studies, development of staff, specialized training, and quality teaching maintenance, research and 

outreach services and relevance of programs. Quality which is dependent on resources and 

particularly on the ability to attract and retain suitable staff, has suffered in consequence (Sarua, 

2009). As a result of the challenges experienced by these institutions, promoters of strategic 

leadership norms (Hitt, Ireland, & Hoskinsson, 2011) have advanced that leadership in 

organizations need to create conducive environments for teams to work optimally to the limits of 

their abilities. Strategic leadership is about understanding the competitive and turbulent 

environment in which the organization is operating, defining clearly what its competitive 

advantage is and setting and executing strategies that continue to deliver value to stakeholders. 

Universities require managers with strategic leadership and managerial skills to coordinate inspire 

and motivate a team that can deliver. 

From the foregoing context, a number of scholars have discerned that strategic direction is essential 

for any organization’s eventual success and performance in the unsteady and complex environment 

of the 21st century in order to confront the reality of environmental turbulence and the continuous 
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need for proper organizational change in order to achieve performance goals (Jaleha & Machuki, 

2018). Additionally, other scholars have stated that strategic direction is a vital component in 

addressing challenges that impede attainment of performance objectives (Serfontein, 2010; Sifuna, 

2012).  

Leadership in universities in the contemporary times not only do they need to guide their 

institutions through the routine leadership styles that focuses on the micro level in terms of creating 

interactions among the leadership and followers, individualized leadership models, trait and styles 

of leaders but they need also to anticipate, envision the future, facilitate the needed strategic 

change, creating conducive atmosphere for others to thrive and  sustenance of flexibility  (Hitt et 

al., 2011). They also need to be innovative to ensure their long – term survival (Juma, 2016). The 

specific problem in universities is that the institutions have the requisite resources but lacking the 

ability to deploy them innovatively by the leadership affects performance outcomes. Therefore it 

is contended here that organizations whose top management team have strategic direction 

capability demonstrated by their leaders and who also embrace innovative practices in addressing 

the challenges faced, are expected to perform well by providing quality services (Jaleha & 

Machuki, 2018). 

In Kenya, the situation is no different. While for instance an ISO certification espouses continuous 

quality improvement, Kenya’s universities appear to head in the opposite direction. Universities 

at one time were beacons of intellectual motivation and promise, but have experienced 

deteriorating decline in government resources for education (Mwiria et al., 2007) and the  decline 

in terms of  government resources for education has affected the education quality and left higher 

education in a precarious situation (Odhiambo, 2011). The University of Nairobi (UON) which is 

the biggest and oldest university in the country has undergone a cash crisis triggered by low state 

funding and under-collection of internal revenue that has forced it to survive on commercial bank 

overdrafts (Mutai, 2017). This situation is replicated in several other universities in Kenya. 

Recognition of the aforementioned problems can lead to positive solutions with proper planning 

and effective leadership (Teferra & Altbach, 2004).  Sifuna (2012) contends that the many 

challenges being faced by higher education in Kenya and other African countries, can be addressed 

through strategic direction approaches that are required to tap into the individual and collective 

stakeholder creativities and competencies in pursuit of core university functions. A committed and 

expert leadership to achieve such a goal requires an environment which guarantees autonomy and 

academic freedom of the institution to provide for quality service delivery and accountability. 

Strategic direction approaches encompassing leadership, governance and management are key 

components in addressing the major challenges that face Kenyan universities in particular and 

African universities in general. 

Universities all over the world are expected to be characterized by quality and excellence, equity, 

responsiveness, effective and efficient provision of services, good governance and excellent 

management of resources (Juma, 2016). However, Kenyan universities fall short of these 
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expectations due to a number of challenges that hit them from various fronts. Among the 

challenges facing universities are lack of strategic direction (Sifuna, 2012). They are struggling to 

meet their financial obligations and are poorly governed with warped strategies that have driven 

potentially solid institutions into debt and discomfort of technical insolvency. This worrying trend 

is responsible for the continued decline in the performance of universities in Kenya (Gudo, 2016).  

Stakeholders in Universities have increasingly continued to demand for quality services from these 

institutions (Smith and Smith, 2007). The problem however remains that they have been unable to 

offer quality services outcomes. Sifuna (2012) contends that the many challenges being faced by 

higher education in Kenya and other African countries, can be addressed through strategic 

leadership direction approaches that are required to tap into the individual and collective 

stakeholder creativities and competencies in pursuit of core university functions. Most existing 

studies have dwelt on the direct relationship of these variables independently on quality service 

with varied findings that have been based on other sectors other than in universities (Elkomy, 

Murad, & Veleanu, 2020; Satti, Babar, Parveen, Abrar, & Shabir, 2020; Sok & O'Cass., 2015). 

This study on strategic direction and service quality in accredited universities in Kenya has been 

conducted against this backdrop. 

Literature Review 

Strategic direction and quality service 

Lear (2012) defines strategic direction as a long – term roadmap of the organization. Ireland and 

Hitt (2005), have defined it as a journey through which the objectives of an organizations strategy 

are attained. Strategic leadership entails three interdependent activities of which a strategic leader 

must continually reassess. Determining the vision and mission, designing the organization and 

nurturing a culture dedicated to excellence and ethical behavior are three correlated tasks which 

have a bearing on the strategic direction the organization takes, and which a  strategic leader must 

routinely examine (Dess, 2008). Strategic leaders therefore have the duty of mobilizing 

stakeholders’ commitment, and putting into practice strategies that will achieve the desired 

outcomes.  

Leadership in organizations are entrusted to develop strategic choices that will give their 

organizations a competitive edge (Lear, 2012). They should be dynamic in developing strategic 

choices and intensify their efforts in their endeavour to attain the institutions objectives (Taylor et 

al., 2008). Schilling (2005) comments that as all leaders strive to transform an organization’s 

strategic direction, the CEOs also have an obligation to motivate the employees by inspiring them 

to appreciate why new ways of doing things is good, explaining candidly what benefits abound for 

both the organization and the employees. Additionally, information regarding the strategic 

direction of the organization about the organization should be readily accessible to all at all times. 

It seems to be clear that the task of enjoining everyone rests on individual leader’s flexibility and 

their moral dependability to mould a strategy that significantly impacts on everyone (Drew, 2010).  

Service quality  
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In terms of availing quality service, the quality and efficiency of education is an expected outcome 

of higher education institutions (Archibald & Feldman, 2008). Sultan and Ho (2010) writes that 

although there is a relationship between services and general tasks in higher education and that 

education services have some significance on teaching, research and communal services, service 

and education remain as the two critical aspects of quality management. University educators have 

a key mandate of providing that which meets the aspirations and requirements of the learners and 

national needs (Longden, 2006). There is therefore the need to satisfy both the needs of students 

who are the ‘primary consumers’ of higher education and the society at large since both are 

interdependent (Jain, Sinha, & De, 2010). 

Realization of favourable institutional outcomes is dependent on the quality of services offered 

(Landrum, Prybutok, & Zhang, 2007) and this cannot be taken for granted as it can be detrimental 

to the institution as a whole (Angell, Heffernan, & Megicks, 2008), since service quality has 

traditionally been a key determining factor for students when selecting a university of choice. 

Galloway and Ho (1996) state that quality and services quality are both composite and multiplex 

in their general state. It’s not easy to explain the notion of service quality and quality in education. 

They are understood differently by the various stakeholders  considering that beliefs relates to 

service delivery that serve as baselines or reference points against which performance is evaluated 

(Zeithaml, Bitner, & Gremler, 2006).  

In higher education fraternity, a particular customer may view a certain class, curriculum or 

university as high-quality educational experience while the same may not have any significance to 

another (Cheruiyot & Maru, 2013). They additionally state that leadership traits, top management 

commitment, an adaptable culture and employee empowerment are key aspects of successful 

quality implementation. Taylor et al. (2008) had earlier advanced that the academic staff 

qualification ranks (fraction of the staff holding PhDs), graduation proficiency rates of  

undergraduate and post – graduate (masters and PhDs rewarded) as critical quality indicators in 

institutions of higher education. 

Mbuchi (2013) observed that in Kenya, over the years, the issues concerning quality, and quality 

entrenchment standards in institutions of higher education,  is envisioned in terms of quality 

standards, with elements like enterprise resource planning (ERP), and International Standards 

Organization (ISO) certification. However, while for instance an ISO certification espouses 

continuous quality improvement, Kenya’s universities appear to head in the opposite direction.  

Hitt et al. (2011) proposed that qualities and behaviour of academic staff have an effect on how 

students view quality in higher education.  Equally, the administrative division apart from being 

proactive in service delivery, they ought to be efficient and prompt in offering adequate 

information and other requisite services (Sultan & Tarafder, 2007). Quality scales based on the 

values of the society in total are determined by the students, academic and administrative staff who 

are the main players in higher education level (Sultan & Ho, 2010). SERVQUAL model, which is 

a vital tool for evaluating the quality of services offered to consumers by various institutions was 
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advanced by Parasuraman et al. (1988). Tangibility, reliability, responsiveness, empathy and 

assurance are the key aspects of this model used in data collection. 

Results 

Strategic Direction 

Likert scale was used to measure developing strategic direction, and the results, conveyed as 

percentages. Table 1 displays the statistics for strategic direction composite scores. Strategic 

direction recorded a mean score value (Mean=4.026, SD=0.715, n=160). This showed high level 

of agreement by the study respondent on strategic direction. 

Table 1: Measurement of strategic direction 

  SD (%) D (%) Un (%) A (%) SA (%) Mean Std. Deviation 

DSD1 0.0 1.3 17.5 50.0 31.3 4.113 0.727 

DSD2 0.6 1.9 18.1 60.0 19.4 3.956 0.712 

DSD3 0.0 2.5 11.9 60.0 25.6 4.088 0.686 

DSD4 0.625 4.4 15.0 59.4 20.6 3.950 0.767 

DSD5 0.0 2.5 14.4 61.3 21.9 4.025 0.682 

composite  
     

4.026 0.715 

 

Influence of strategic direction on service quality of accredited universities in Kenya 

The hypothesis that tested for this specific objective was: 

H01: Strategic direction does not have significant effect on service quality of accredited universities 

in Kenya. 

 

𝝌𝟐 = 518.825 ; df = 205 ;  𝝌𝟐 𝑑𝑓⁄ = 2.531 ;    CFI = .953;  GFI = .972;   RMSEA = 0.032 
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Figure 1: Structural Model for relationship between Strategic Direction and service quality 

The model fit statistics indices were within the appropriate range, and this implies the structural 

model fit the data adequately. 

It was found from the study that there was a positive path coefficient (beta = 0.394) between 

Strategic Direction and service quality, as it’s shown in figure 1. In this regard, the relationship 

between Strategic Direction and service quality was significant, Since the T value was 3.619 

(p<0.05) as shown on table 2, the null hypothesis is rejected and the alternative hypothesis is 

accepted and concludes that strategic direction significantly affect service quality of accredited 

Kenyan universities. 27% (R2=0.27) of the variance in service quality of accredited universities in 

Kenya is explained by strategic direction. The findings are in agreement with Nthini (2013) who 

in her study, the influence of strategic leadership on the outcome of commercial and financial state 

corporations in Kenya, established that there is a significant and positive relationship between 

corporate strategic direction and high customer satisfaction. Kitonga (2017) in his study also, 

established that there was a strong relationship between corporate strategic direction and high 

customer satisfaction.  

Table 2: Regression analysis for the relationship between strategic direction and service 

quality 

Path B Beta S.E. 
T-

Value 
P 

Strategic Direction <--- 
Service 

Quality 
0.471 0.394 0.130 3.619 0.000 

Discussion 

The results of the descriptive analysis revealed that leaders of universities illustrated high level of 

agreement of strategic direction. The result of the hypothetical testing showed that strategic 

direction has a positive and statistically significant relationship with service quality of accredited 

universities in Kenya as shown by beta value of 0.394. This means that in every one unit change 

in strategic direction, service quality increases by 0.394 hence implying a positive impact of human 

capital development on service quality. The r-value of 0.27 implies that strategic direction explains 

about 27% of the variation in service quality of accredited universities in Kenya. The T value of 

3.619 (p<0.05) shows that the null hypothesis Ho3 was rejected and the alternate hypothesis that 

stated there is a relationship between strategic direction and service quality of accredited 

universities in Kenya was supported.    The result of the hypothetical testing showed that strategic 

direction has a positive and statistically significant relationship with service quality of accredited 

universities in Kenya. All the five factors of strategic direction were found to contribute 

significantly to service quality. 

Conclusion 

The study concluded that strategic direction contributes significantly in enhancing service quality 

in accredited universities in Kenya. Strategic direction had a significantly positive contribution on 
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service quality. Strategic direction explained а significant proportion of variance in service quality. 

The analysis of variance results show that determining strategic direction is a critical predictor in 

strategic leadership of accredited universities in Kenya. These findings suggest that strategic 

leaders should put more on determining strategic direction in order to improve service quality of 

accredited universities in Kenya. 
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Abstract 

 Education is an important aspect in liberating people, thus education is a powerful tool in 

enhancing the change in an individual. The process of transferring knowledge and skills from one 

generation to another is influenced by the cultural activities practiced in the society. Cultural 

activities are the activities practiced in the society to ensure the persistence of the societal culture. 

The reflection focused on identifying cultural activities practiced in different societies in Tanzania, 

how the cultural activities influence the provision of education to the children and lastly focused 

on how cultural activities lead to students drop out in schools. The review of the literature based 

on the mentioned objectives and the study revealed that there are different cultural activities 

practiced within the society depending on the nature of the society, those activities include; Female 

Genital Mutilation (FGM), early marriage, forced marriage and traditional dances. Also, the study 

established that cultural practices influence the provision of education in different ways depending 

on whether the cultural activity practiced is perceived positively or negatively by the particular 

society. Moreover, the study exposed that most of the cultural activities practiced in the society 

have led to the students drop out in schools as they keep children busy concentrating on the cultural 

practice and forget about school. The study concluded that the cultural activities impact both 

negative and positive the provision of education and lead to students drop out from primary 

schools. Based on this conclusion, the study recommended that if the government prohibits 

negative cultural activities in schools and promote positive ones; students drop out will reduce, 

hence positive education provision. 

Keywords: Education, Culture, Cultural activities, Society 

 

 

Introduction 

While reflecting on the influence of cultural activities on primary education it’s important to know 

the meaning of cultural activities. Cultural activities are the activities practiced in different society 

perceived as the identification of the societies and give meaning to the society (OECD, 2018). 

Likewise OECD, (2018) comments that cultural activities refer to the events connected with 

various culture like dancing, music, drama, art, reading fiction, drawing and sculpture. Therefore, 

cultural activities are the activities which bring cooperation in the community.  
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Cheptoo (2010) explain that culture refers to the sociology and social anthropology which include 

beliefs, customs, and work of art like sings song and drawing. Moreover, Cheptoo (2010) continues 

explaining that cultural activities are the activities practiced in the society reflecting their 

traditional norm and belief. Example of cultural activities practiced in the society is a FGM. Thus, 

culture refers to the spiritual activities practiced in the society or a group of people to give identity 

of their group. 

According to Gurgenidze and Mamuladze, (2017) cultural event play a great role in the provision 

of education to the learner. Students acquire knowledge and skills in the field of arts where the 

students they gain knowledge about historical events, cultural traditions; they develop the skills of 

dancing, music, drawing, sculpturing and other similar skills. Gurgenidze and Mamuladze, (2017) 

continues arguing that cultural activities give awareness to students about the culture of their 

society. Thus, cultural activities practiced in the society influences differently the provision of 

education. Based on this scenario, there is the need to review on the influence of cultural activities 

on primary education. 

This review focused on the identification of the cultural activities practiced in different societies 

around Tanzania, the review focused on how the cultural activities influence the provision of 

education to the children. Further the review focused on how cultural activities lead to the students 

drop out in schools.  

 

Review of Related Literature 

Hereunder are the review of different literature based on the guiding question. 

The Cultural Activities Practiced in Different Societies 

Almunajjed, (2009) explaines that in the society of Saudi Arabia people practice different cultural 

activities, among the culture activities practiced these is early marriage where the young girls 

engage into family matter at their tender age. Also, Almunajjed, continues saying, people of Saudi 

Arabia practice forced marriages to the women as well as different traditions and social activities 

which lead to the gender imbalance. Therefore, these cultural activities are practiced in the society, 

identity the people of Saudi Arabia.  

Despite the efforts made by the government, non-governmental organizations as well as religious 

institutions to ensure the eradication of FGM the cultural practice persists. Mostly in Africa, from 

Red Sea Coast to the shores of the Atlantic (Mukadi, 2017). The author continues to expose that 

“in Indonesia and Malaysia, less forms of female circumcision are practiced by some of the 

Moslem populations of this region and sporadic occurrences have been registered among others 

mainly Moslem groups” (Mukadi, 2017, p. 190). Generally, the author in this study concludes that 
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the practice of FGM in the society as the culture activity it happens to be discouraged with different 

people, but still practiced, it is being practiced. It is high time or the society itself to take initiative 

in this cultural activity.  

Ethiopia is one of the nations which practice FGM. The cultural practice of FGM involves the 

removal of clitoris (Andarge, 2014). Also, Assefa, et al. (2005) assert that in Ethiopia there are 

different cultural practices which persist within the society; those include FGM and early marriage. 

Therefore, the two authors argued that in Ethiopia FGM is observed as the cultural practice and 

persists within Ethiopians and transferred from one generation to another.  

In African society, culture refers to the totality people way of life (Idang, 2015). This means that 

the way people within the community live and interact with one another identifies their identity 

and present the value and culture of their society. Idang (2015) exposed that there are different 

cultural practices existing in the African society and give the identity of the African culture. These 

practices include different languages, modes of dressing, eating, dancing and even greeting habits. 

Thus the identified cultural practices differentiate one society from others. 

Sobania (2003) comments that in Kenyan society children are taught to dance traditional dance 

and to sing different traditional songs. Furthermore, in Kenya there are different societies with 

different cultural activities. For instance the Kenyas have a culture of inheriting widow after the 

death of their husbands the relative of the husband inherits the property and his women. Therefore, 

the society transfers different cultures from one generation to another for the aim of passing their 

tradition cultures, since cultural practices give identity of the society. 

In Tanzania most of the tribes practice early marriage culture where the girl enters into marriage 

with their tender age (Stark, 2018). This is practiced in different societies where the parents aim 

to get money from the bride price paid. Sztark, (2018) continues arguing that most of the girls who 

enter into marriage at their tender age end up being divorced or abandoned. The practice of early 

marriage to some societies leads to lack of education to most of the girls as they fail to acquire 

education in their tender age and they engage in the family matters.  

Kahise (2013) asserts that in Tanzania there are different culture practiced in society based in the 

nature of the society. The author exposed that in Kisarawe there are different culture activities such 

as early marriage, forced marriage as well as gender discrimination in education. The author add 

that people in Kisarawe belief that girls are not as important as boys resulting in boys’ preference. 

Therefore, in Tanzanian society there are different cultural practices based on the belief of the 

societal people.  

Moreover, Onyango (2015) comments that there are some negative cultural activities like FGM, 

early marriage and forced marriage practiced in the society and impact negatively the provision of 

education. Furthermore, Georgios (2018) argue that there are positive cultural activities practiced 

in the society including traditional dance, drawing and singing song; these from one generation to 
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another. Thus, the society practices both positive and negative practice where the practice can have 

positive or negative impact to the member of the society.  

Cultural activities affect the provision of education to the children 

Culture activities refer to the activities practiced within a society or in a group of people to show 

their spiritual and belief (Cheptoo, 2010). In line with this statement the author comments that 

these practice have an impact in the provision of education. For example FGM and impact the 

provision of education to the children were the children concentrate on the culture activities and 

take their time to engage in those activities not in studies. Thus, impact the provision of education 

to the children where the children might drop the school and other perform poor in the academic 

matter.   

In Kenyan society there are different cultural activities impacting the effective provision of 

education to the children among the activities is early marriage (Damas, 2016). Thus, early 

marriage interferes the process of teaching and learning whereby when the students engage in 

marriage will not concentrate in learning activities hence the process of teaching and learning not 

being effective. Likewise Simatwa and Dawo (2010) assert that in Kenya the provision of 

education to the children is with the early. Generally, the reviewed studies conclude that early 

marriage as one among the cultural activities practiced in Kenya interfering the process of learning 

to the students.  

Moreover, Hussein (2016) comments that in Kenya there are different cultural activities 

influencing negatively the provision of education. Hussein, (2016) continues clarifying that most 

of the societies in Kenya are pastoralists whose practices interfere with the provision of education: 

for example, the belief that educating a girl is wastage of time. Furthermore the author asserts early 

marriage culture practiced in the societies with the process of education provision. 

Kahise (2013) asserts that I Tanzania the practiced culture impact negatively the provision and 

access of education in different ways based on the way cultural activities are practiced and 

perceived with the society. The author Kahise continues arguing that due to different culture 

activities practiced in the society including early marriage and forced marriage impact the access 

of education to girls. The perception of different people in the society due to the access of education 

impact the provision of education where girls were not given the priority in the access of education. 

Hence disparity between boys and girls.  

According to Kapur (2018) every society has its own culture which shape the society and guide 

the society for further development. Also, cultural activities practiced in different societies shape 

their nature as well as to ensure development of the society. Moreover, Kapur, (2018) declare that 

cultural activities practiced in different societies impact the provision of education to the people. 

Therefore, cultural activities practiced in society have strong impact on the education system 

within a given society. 
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Cultural activities led to the students drop out in schools 

Damas (2016) asserts that in Lebanon most of the children drop out from their schools due to early 

marriage where most of the girls enter into marriage with their tender age and forget about schools. 

Moreover, Damas, (2016) explains that in Afghanistan the rate of students drop out in schools 

caused by cultural beliefs where most of the societies do not believe in educating girls. Therefore, 

students drop out in schools caused by different cultural factors including premature marriage as 

well as culture belief among the society members is extremely high.  

Moreover, Shahidul and Karim (2015) comment that in Afghanistan early marriage prevails where 

children enter into marriage in their tender age leading to an increase in the number of girl’s 

schools drop out. Despite this argument also the author comments that the traditional dance 

practiced in different societies contribute to the students drop out, this happens when the students 

concentrate in the preparation for the dance and disremember the schools. 

In Nigeria, Regina and Stella (2010) assert that some cultural activities practiced by the society of 

Nigeria lead to students drop out in schools; among those cultural activities were early marriage. 

This corresponds with the information provided by Achoka (2007) in Kenya that most of the 

students drop out from their schools due to early marriage. The two literature both assert the issue 

of premature marriage which appears to be argent issue in the causes of children drop out in 

schools. Therefore, the involvement of children in the marriage matter before accomplishment of 

school leads to the fail in school management and finally leads to the students drop out from 

schools.  

According to Damas (2016) most of the primary students drop out from schools in Meatu district 

due to different cultural activities practiced including early marriage. The author continues arguing 

that in Meatu district most of the society members are pastoralist society who involve in the process 

of animal keeping. In this scenario parents and other guardians value on having animal more than 

educating their children. Thus, reinforce children early marriage for the aim of getting bride price 

in order to have many animals. Therefore, in different societies students drop out in schools caused 

by the practice of early marriage in different families. 

In Kenya, different societies practice early marriage culture where it leads to the student drop out 

in school (Dagane & Aden, 2021). The author continues explaining that early and unplanned 

pregnancy are also the factors contributing to the students drop out. Likewise these scholars 

comment on the culture practice of forced marriage to some society in Kenya contributing to the 

students drop out. In this scenario, cultural activities which involve marriage issue are the main 

causative of students drop out regarding students as they cannot handle both the marriage issue 

and schools matter.  

Also, Abdallah (2017) proclaims early marriage in Kenya contributes to the students school 

dropout. This come in the fact that when the students leave the school and enter into marriage. 
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Additionally, the author argues that in the society which practices early marriage, parents and other 

relatives do not value education they see marriage is better that education. In this study the author 

clinchs that early marriage is a pronounced factor for students drop out as well as it is considered 

as the violation of human right where people enter into marriage while they are young.  

Furthermore, Mukadi (2017) comments that in Kenya different societies practice FGM as their 

culture. The practice of FGM has an impact in different societies; one among the impacts is the 

student drop out in school. The author also proposed that when girl involved in FGM will be 

considered as women and start engaging in sexual affairs. The result addressed after FGM is poor 

performance, school dropout and marriage where those girls will no longer engage in school 

activities. Generally, the author in this review concludes that FGM interferes with the education 

future of the young girls.   

Additionally, Muganda and Omondi, (2010) explain that students in Kenya drop out from school 

due to the cultural force in their society. The trend of students drop out revealed in the rural area 

where the practice of those cultural activities is higher compared to urban area. Also, Magige 

(2020) comments that In Kenya the presence of different cultural factors including FGM and early 

marriages reinforce students drop out in schools. Therefore, cultural factors are the key contributor 

to the student drop out in schools.   

Mashauri (2017) say in Tanzania there are different cultural activities practiced including a culture 

of early marriage. The author adds this cultural activities leads to the student drop out in school. 

This happens when the students leave the school and start appealing in the marriage issue; finally 

the student drop out from schools. Similar, Ouma, Ting and Pesha, (2017) claim that in Tanzania 

early pregnancy and early marriage are the factors contributing to the students drop out. The two 

reviewed literature both claim on the premature marriage as a causative of students drop out in 

school. Generally, students with their tender age it’s difficult for them to handle the issue of 

learning and marriage, thus contribute to the students drop out in schools.   

Conclusions and Recommendation  

From the desk review of different studies, it can now be concluded that there are different cultural 

activities practiced in different societies, those include FGM, early marriage, forced marriage, 

drawing, and traditional dances. The practice of these activities within the society influences the 

provision of education depending on the society perception and practice to those cultural activities. 

This study also concludes that the cultural activities impact both negatively and positively on the 

provision of education. Based on this deduction, the study recommended that if the government 

prohibits the cultural activities which impact negatively the provision of education and lead to the 

students drop out; the influence of cultural activities in the provision of education will be positive.  
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