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The purpose of this study was to establish the influence of availability of teaching resources in 
implementation of Strengthening of Mathematics and Science Education programme (SMASE) in 
Public Secondary Schools in Makueni Sub County. The objectives of the study were to; Asses the 
Level of Adequacy of Science and computer Laboratories for implementation of SMASE and to 
determine the availability of Science Apparatus for Implementation of SMASE. The study used 
descriptive survey research design. The target population was 373 and a sample size of 112 
comprising of 16 Principals,32 Heads of Department for Science and Mathematics and 64 Science 
and Mathematics teachers who  were  selected through both purposive and simple random sampling. 
Data was collected by use of a questionnaire and was analyzed using descriptive statistics. The study 
established that majority of the principals (56.5%), 75% of the Heads of Departments and 45.3% of  
Science and Mathematics teachers  indicated that science laboratories were inadequate. The results 
also show that science apparatus were adequate as indicated by 56.3% of Principals and 50% of 
Science and Mathematics teachers however majority of the Heads of Departments 62.5% indicated 
that Science apparatus were inadequate while Laboratory reagents were adequate as indicated by 
50% of the Principals, 59.4% of the Heads of Departments and 64% of the Science and Mathematics 
teachers. Science and Mathematics models were inadequate as indicated by 68.8% of the Principals, 
56.3% of the Heads of Departments and 45.3% of Science and Mathematics teachers. The study 
recommended that the government of Kenya should construct adequate science and computer 
laboratories in all public secondary schools in line with student population to enhance teaching of 
science subjects. 
 

 

 
 

 
 
 
 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 
 

 
 
 
 
 

 
 
 
 
  
 

 
 

INTRODUCTION 
 

Education is a powerful tool in any society and it is considered 
as an indispensable instrument for bringing positive change in 
the social, political, economic and cultural life of people 
(Republic of Kenya, 2014). The whole process is shaped by 
many important agents, and the teacher is one of them. The 
teacher plays a central role in education. Preparing teachers 
for the teaching profession is a higher priority in any country 
since this profession is challenging and critical, and may lead 
to nations’ rising and progress in the different domains 
(Borko, 2004). According to Clark (2009), as a huge agent, 
education has great importance in building strong and 
developed societies, and the teacher is one of the primary 
agents for achieving that. For such reasons, according to Clark 
(2009), it is important that teachers receive adequate 
educational and professional training on teaching skills so as 
to dedicate themselves to the teaching profession. 

In Nigeria, improving quality of Mathematics and Science 
education is essential for national development, more 
specifically, joining one of the top industrial countries in the 
world in accordance with the Vision 2020 (Federal Republic 
of Nigeria, 2009). Teacher development, especially at the 
primary and secondary schools, is the key factor. To this end, 
JICA is now implementing a technical cooperation project, 
titled “Strengthening Mathematics and Science Education 
Project” (SMASE) jointly with the Federal Ministry of 
Education. The Federal Ministry of Education and JICA 
conducted a baseline survey in 2005 to ascertain the strategies 
in use, the needs and challenges facing teaching learning of 
mathematics and science at primary education level. Major 
findings of the survey presented to stakeholders showed a 
mirage of difficulties such as poor Teacher-Pupil strategy, 
perceived difficult concepts, and monotonous use of lecture 
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method of teaching and inadequate and poor utilization of 
available teaching materials to mention but few. 
 

SMASE was introduced in Kenya in 1998  in order to raise the 
quality of teaching mathematics and science in primary and 
secondary schools as teachers lacked opportunities to be 
capacity-built and the quality of education was considered to 
be deteriorated that time (CEMASTEA, 2003). This was done 
by JICA in conjunction with the Kenyan government through 
In-service Education and training (INSET) of teachers. The 
INSET was divided into three phases. The first phase (1998-
2003), the “Strengthening of Mathematics and Science in 
Secondary Education (SMASE) Programme” was launched in 
1998 on a pilot basis in 9 districts namely; Gucha, Butere, 
Kakamega, Kisii, Lugari, Makueni, Maragwa, Muranga and 
Kajiado. The project was then scaled up to all districts in the 
country in 2003 in the second phase. During the second phase, 
the Kenyan government established the Centre for 
Mathematics Science and Technology Education in Africa 
(CEMASTEA) and initiated the African component of INSET 
by through the formation of SMASE – WECSA (Western, 
Eastern, Central and Southern Africa) members 
(CEMASTEA, 2013).  
 

The underpinning  principle of SMASE INSET is 
ASEI(Activity- based, Student-centred teaching/learning, 
Experimental work as opposed to theoretical teaching along 
with Improvisation of teaching/learning resources when 
necessary. The principle is implemented based on the Plan, 
Do, See and Improve (PDSI) approach so that remedial 
measures are taken in subsequent cycles of activity to avoid 
major disruptions. The main aim of SMASE INSET 
programme is to shift classroom practices from being 
ineffective to being effective. Despite these initiatives, the 
performance of science and mathematics continues to be a 
major concern in national examinations. There are some 
variables that are likely to have contributed to the above cited 
scenario namely; availability of teaching and learning 
resources, attitude of teachers towards the SMASE 
programme, teacher participation in SMASE training and the 
participation of Principals in training on the programme. 
These are discussed as under; 
 

Teaching resources are essential for effective implementation 
of the SMASE in-service programme. These include 
instructional materials and equipment, writing materials, real 
objects and science apparatus. Limited procurement and 
supply of these resources in schools hampers teachers 
effectiveness (Dean, 2001).This may be particularly so if 
classrooms are overcrowded and learners are made to share 
whatever little material is available (Mwagiru,2014). In such 
situations it becomes almost impossible for teachers to render 
individual pupil attention. SMASE programme recommends 
improvisation and utilization of teaching learning resources 
when necessary (CEMASTEA, 2013). Where teaching and 
learning resources are available, it is easier for teachers to 
implement curriculum changes. 
 

Statement of the Problem 
 

SMASE was introduced in Kenya in 1998 and Makueni 
District (now Makueni County) was among the pilot Districts. 
Its aim was to improve Mathematics and Science Education 
through In-Service Education and Training (INSET) for 

teachers with innovative approach in order to upgrade the 
capability of young Kenyans in Mathematics and Science. 
However, despite the completion of all cycles of SMASE 
programme with nearly all teachers having undergone training 
on effective teaching approaches of ASEI/PDSI, 
implementation of these skills have not taken place since 
performance in mathematics and science is still poor in 
Makueni Sub County; and has continued to decline from 5.01 
in 2015, to 3.33 in 2016 to 3.31 as shown in the following 
Table.  
 

Table 1.1 Performance of Sciences and Mathematics (2015-
2017) 

 

Year Mathematics Chemistry Biology Physics 
Aggregate 

Mean Score 
2015 4.35 4.52 5.16 6.02 5.01 
2016 2.59 2.53 3.39 4.83 3.33 
2017 3.79 3.0 2.4 4.08 3.31 

 

Source: Makueni Sub County Education Office 
 

Study Objectives  
 

1. Asses the Level of Adequacy of Science and 
computer Laboratories for implementation of 
SMASE  

2. Determine the Availability of Science Apparatus 
for Implementation of SMASE 

 

Significance of the Study 
 

The findings could be used by Ministry of Education to 
reinforce areas that contribute to students’ achievements in 
science like provision of adequate instructional materials and 
continued capacity building of both teachers and Principals. 
The findings might be used by TSC to identify staffing 
requirements especially in areas of science and mathematics in 
secondary schools. The findings might also be instrumental to 
school administration and the Board of Management that 
organizes, coordinates and monitors all educational activities 
in the school including providing resources for curriculum 
implementation to overcome the challenges of implementing 
the SMASE programme approach. Further, the findings may 
contribute to a pool of knowledge in the area of education on 
administration.  
 

Literature Review 
 

Teaching Resources and Implementation of SMASE 
 

Teaching resources are materials a teachers uses to deliver 
instruction. Each teacher requires a range of tools to draw 
upon in order to assist and support student learning (Kearney 
& Carol, 2000). In the teaching of science and mathematics 
teaching resources include, models, science apparatus, 
chemicals, realia etc 
 

A Study conducted in Australia by the Australian School 
Library Association, (ALRC, 2001) show that the purpose of a 
teaching resources is to provide a basis for learning 
experiences for students. Learning resources include not only 
textbooks, workbooks, and audio-visual teaching aids 
produced by the Education Department (ED) or other 
organizations but also web-based learning materials, IT 
software, the Internet, the media, resources in the natural 
environment, people, libraries, etc. Kearney & Carol (2000) 
note that, all of these should be drawn upon to help students to 
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learn, broaden their learning experiences and meet different 
learning needs. If used effectively, they will help students to 
construct knowledge for themselves, and develop the learning 
strategies, generic skills, values and attitudes they need, thus 
laying a solid foundation for lifelong learning. 
 

The Republic of Rwanda, Ministry of Education, Science, 
Technology and Scientific Research committed to match 
resource availability with resource requirements, increase 
infrastructure and provide equipment in accordance with set 
standards, provide relevant textbooks, equip Science and ICT 
labs in schools to meet curricula demands especially teaching 
and learning materials for science and technology, expand 
education facilities specifically laboratories and equipment for 
priority subjects, improve learning environment in terms of 
space, equipment and learning materials (Republic of Rwanda, 
2009). 
 

Orodho and Waweru (2013) conducted a study on Resource 
Management Strategies and Learners Academic Performance 
in National Examinations in Public Secondary Schools in 
Makindu District, Makueni County, Kenya. The study adopted 
a descriptive survey design and used a combination of 
purposive and simple random sampling techniques to draw a 
total sample of 250 respondents. From the study it emerged 
that, there was a positive and significant correlation between 
the effectiveness of resource management strategies and 
learners’ academic performance in national examination. This 
is in line with Bruners constructivist’s theory of 1966 upon 
which this study is anchored and states in part that, for a true 
instructional designer, a learner even of a very young age is 
capable of learning any material so long as the instruction is 
organized appropriately. Most of the studies reviewed were on 
the effect of the use of teaching and learning resources on 
academic performance however the current study is on the 
influence of such materials on the implementation of the 
SMASE programme. This study will seek to establish whether 
learning materials have influenced the implementation of the 
principles of SMASE hence the poor performance of 
Mathematics and Science in Makueni sub County. 
 

Study theory 
 

The research study is based on constructivist theory by Bruner 
1966. The first proponents of this theory were  Piaget (1936), 
John Dewey (1938) and Vygotsky (1962).The theory holds 
that, the intelligent mind creates from experience "generic 
coding systems that permit one to go beyond the data to new 
and possibly fruitful predictions" (Bruner, 1957). So, to 
Bruner, important outcomes of learning include not just the 
concepts, categories, and problem-solving procedures invented 
previously by the culture, but also the ability to "invent" these 
things for oneself. Bruner's constructivist theory suggests it is 
effective when faced with new material to follow a 
progression from enactive to iconic to symbolic 
representation. A true instructional designer, Bruner's work 
also suggests that a learner even of a very young age is 
capable of learning any material so long as the instruction is 
organized appropriately. For Bruner (1961), the purpose of 
education is not to impart knowledge, but instead to facilitate a 
child's thinking and problem solving skills which can then be 
transferred to a range of situations. The constructivist theory 
best suits this study because it advocates for active 

participation of learners in the learning process rather than 
being passive receivers of knowledge. Learners should be 
involved in physical action, hand-on experience that engages 
the mind as well as the hands and this is what SMASE 
advocates for in the ASEI/PDSI approach to teaching hence 
the relevance of the theory to the current study.  
 

METHODOLOGY 
 

The study used descriptive survey research design. The target 
population was 373 and a sample size of 112 as shown in the 
following Table. 
 

Table 1 Sample Size for the Study 

 
 

The study used questionnaires to collect data from principals, 
HODs of mathematics and science departments and teachers. 
Validity of Research Instruments was ascertained through 
piloting and expert judgment while research instrument 
reliability was ascertained by through Test –Re-Test method. 
Both quantitative and qualitative approaches were used for 
data analysis. 
 

RESULTS  
 

All the 16 principals targeted, 32 heads of departments and 64 
science teachers in the study sample, filled and  returned the 
questionnaires giving 100% questionnaire return rate. 
 

Teaching Resources and Implementation of SMASE 
Programme 
 

The first objective of the study was to establish the influence 
of availability of teaching resources on implementation of 
SMASE programme in Public Secondary Schools in Makueni 
Sub County. The study posed questions to Principals, Heads of 
Department (Science and Mathematics) and Science and 
Mathematics teachers to establish the same. The questions 
included availability of key teaching resources namely science 
laboratories, computer laboratory, science apparatus, 
laboratory reagents, models and real objects and use of ASEI-
PDSI. These were rated on three point likert scale of 
adequacy, inadequate and neutral. The respondents were asked 
to rate availability of each teaching resource enumerated as 
either adequate, inadequate or neutral so as to find out whether 
availability of each teaching resources and frequency of use of 
ASEI-PDSI had influence on implementation of SMASE 
programme. 
 

Level of Adequacy of Science Laboratories 
 

To study sought to establish whether science laboratories were 
adequate by posing questions to the respondents. The results 
were as tabulated in Table 2 
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Table 2 Influence of Availability of Science Laboratories on 
Implementation of SMASE Programme 

 

 
 

The results in Table 2 show that most Principals 56.3% 
indicated that laboratories were inadequate, while 37.5% of 
the principals said they were adequate and 6.2% of the 
principals were not sure whether they were adequate or 
inadequate. Majority of the HODs 75% said that laboratories 
were inadequate then 21.9% of the HODs indicated that they 
were adequate while 3.1% of the HODs did not know whether 
they were adequate or inadequate. When asked the same 
question 45.3% of science teachers indicated that they were 
inadequate while 42.2% of science teachers indicated that they 
were adequate and 12.5% of science teachers were not sure 
whether they were adequate or inadequate.  
 

Level of Adequacy of Computer Laboratories 
 

The study sought to establish whether computer laboratories 
were available in Public Secondary Schools. The results are 
shown in Table 3 
 

Table 3 Influence of Availability of Computer Laboratories 
on Implementation of SMASE Programme 

 

 
 

The results in Table 3 show that most Principals 56.3% 
indicated that computer laboratories were inadequate while 
25% of the principals were not sure whether they were 
adequate or inadequate while 18.8% of the principals said they 
were adequate. 46.9% of Heads of Departments said computer 
laboratories were inadequate and 40.6% of the HODs were not 
sure whether the computer laboratories were adequate or 
inadequate while 12.5% of the HODs said they were adequate. 
When the same question was posed to Science and 
Mathematics teachers, majority 54.7% of Science and 
Mathematics teachers said that they were inadequate, 29.7% 
of Science and Mathematics teachers were not sure whether 
they were adequate or inadequate and 15.6% of Science and 
Mathematics teachers said they were adequate.  
 

Availability of Science Apparatus and Implementation of 
SMASE 
 

The study sought to establish whether science apparatus were 
adequate in Public Secondary schools. The results were as 
tabulated in Table 4 
 
 
 

Table 4 Influence of Availability of Science Apparatus on 
Implementation of SMASE Programme 

 

 
 

The results in Table 4 show that majority of the Principals 
56.3% indicated that science apparatus were adequate, 43.7% 
of the principals said they were inadequate. Majority of HODs 
62.5% said that they were inadequate while 37.5% of the 
HODs said they were adequate. When the same question was 
posed to science teachers majority 50% of science teachers 
indicated they were adequate while 31.3% of science teachers 
said that they were inadequate while 18.8% of the science 
teachers were not sure whether they were adequate or 
inadequate.  
 

Availability of Laboratory Reagents and Implementation of 
SMASE Programme 
 

The study sought to establish whether Science laboratory 
reagents were available in public secondary schools and 
adequate. The results were as tabulated in Table 5 
 

Table 5 Influence of Availability of Laboratory Reagents on 
Implementation of SMASE Programme 

 

 
 

The results in Table 5 show that a half of the Principals 50% 
indicated that laboratory reagents were adequate while 50% of 
the principals indicated that they were inadequate. Majority of 
Heads of Department 59.4% said that the laboratory reagents 
were adequate while 40.6% of the HODs said they were 
inadequate. When the same question was posed to science 
teachers, majority 64% of the science teachers indicated that 
they were adequate, 26.6% of the science teachers said they 
were inadequate while 9.4% of the science teachers were not 
sure whether the reagents were adequate or inadequate.  
 

Availability of Science and Mathematics Models and 
Implementation of SMASE Programme 
 

The study sought to establish whether the Science and 
Mathematics models were available in their schools and 
whether they were adequate, and the results were as shown in 
Table 6 
 

Table 6 Influence of Availability of Science and Mathematics 
Models on Implementation of SMASE Programme 
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The results in Table 6 show that most Principals 68.8% 
indicated that science and mathematics models were 
inadequate, 25% of the principals indicated that they were 
adequate while 6.2% of the principals were not sure whether 
they were adequate or inadequate. Majority of Heads of 
Department 56.3% indicated the models were inadequate, 
34.3% of the HODs said the models were adequate while 
9.4% of the HODs  were not sure whether the models were 
adequate or inadequate. When the same question was posed to 
science and mathematics teachers, majority 45.3% of science 
and mathematics teachers indicated that they were inadequate, 
42.2% of science and mathematics teachers said the models 
were adequate while 12.5% of science and mathematics 
teachers were not sure whether the models were adequate or 
inadequate.  
 

Availability of Real Objects and Implementation of SMASE 
Programme 
 

The study sought to establish whether real objects for teaching 
mathematics and science were available in Public Secondary 
schools. The results are shown in Table 7 
 

Table 7 Influence of Availability of Real Objects on 
Implementation of SMASE Programme 

 

 
 

The results in Table 7 show that most Principals 56.3% said 
the real objects were inadequate, 25% of the principals 
indicated that they were adequate, while 18.7% of the 
principals were not sure whether real objects were adequate or 
inadequate. Majority of Heads of Department 59.4% indicated 
that real objects were inadequate, 31.3% of the HODs said real 
objects were adequate while 9.3% of the HODs were not sure 
whether real objects were adequate or inadequate. When the 
same question was posed to science and mathematics teachers, 
majority 48.5% of science and mathematics teachers indicated 
real objects were inadequate, 20.3% of science and 
mathematics teachers said real objects were adequate and 
31.2% of science and mathematics teachers were not sure 
whether real objects were adequate or inadequate.  
 

Principals’ Response on Teachers’ use of ASEI-PDSI in 
Schools. 
 

The study sought to establish whether teachers use ASEI – 
PDSI while teaching Science and Mathematics in Public 
Secondary Schools. ASEI is an acronym for Activity (A), 
Student (S), Experimentation (E) and Improvisation (I). The 
results are shown in Table 8 
 

Table 8 Principals Response on Teachers’ use of ASEI-PDSI 
 

 

Cross tabulation Table 8 shows that, all the teachers in their 
schools use various aspects of SMASE. 62.5% of the 
Principals indicated that the teachers mostly give their 
students Activity (A) , 68.8% of the principals indicated that 
teachers use Student centered teaching (S), 62.5% of the 
principals indicated that teachers, Plan (P) their teaching, 
68.8% of the principals said that teachers, guide the students 
to Do the work (D) 68.8% of the principals indicated that 
teachers help the learners to, See how it is working (S) and 
75% of the principals said that teachers guide the students to 
Improve on their work (I). Majority of the principals 62.5% 
revealed that teachers rarely use experimentation and 75% of 
the principals indicated that teachers rarely used Improvisation 
of the available local resources (I) 
 

Heads of Departments’ response on teachers’ use of ASEI-
PDSI in schools 
 

The study sought to find out whether teachers use ASEI – 
PDSI while teaching Science and Mathematics in Public 
Secondary schools. ASEI-PDSI is an acronym for Activity 
(A), Student (S), Experimentation (E) and Improvisation (I)-
Plan (P), Do (D), See (S), Improve (I). The results are shown 
in Table 9 
 

Table 9 Heads of Departments’ (HODs) Response on 
Teachers’ use of ASEI-PDSI 

 

 
 
Table 9 shows HoDs responses on teachers’ use of various 
aspects of SMASE. Majority 68.8% of the Heads of 
Department indicated that  teachers rarely give their students 
Activity (A), 62.5% of the HODs revealed that teachers rarely 
use Student centered teaching (S), 71.9% of the HODs 
indicated that the teachers rarely Experiment (E) with their 
learners, 59.4% of the HODs said that teachers rarely 
Improvise locally available resources (I),Plan their teaching 
(P) or guide their learners to Do work (D),56.3% of the HODs 
indicated that teachers rarely help their learners to See the 
work (S) and Improve (I). 
 

Table 9 shows HoDs responses on teachers’ use of various 
aspects of SMASE. Majority 68.8% of the Heads of 
Department indicated that  teachers rarely give their students 
Activity (A), 62.5% of the HODs revealed that teachers rarely 
use Student centered teaching (S), 71.9% of the HODs 
indicated that the teachers rarely Experiment (E) with their 
learners, 59.4% of the HODs said that teachers rarely 
Improvise locally available resources (I),Plan their teaching 
(P) or guide their learners to Do work (D),56.3% of the HODs 
indicated that teachers rarely help their learners to See the 
work (S) and Improve (I). 
 

According to the HODs, 28.1% of the teacher always give 
Activity (A) and do Experiment with the students (E), 37.5% 
of the HODs indicated that teachers always use Student 
centred teaching (S) and always Improvise locally available 
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materials (I) and guide learners to Do their work (D), 34.4% of 
HODs said the teachers plan their work (P),40.6% of the 
HODs indicated that the teachers help the learners to see how 
Experiments are working (E) and guide them to Improve (I). 
 

The study revealed that 3.1% of the HODs indicated that 
teachers never use Activities with their learners in teaching 
(A) neither did they Improvise locally available resources (I), 
nor help learners Do activities (D), nor help learners to See 
how things work (S) nor help learners Improve on their 
activities (I).6.2% of the HODs indicated that teachers never 
Plan their work (P). 
 

Science Teachers’ Response on use of ASEI-PDSI in their 
Teaching 
 

The study sought to find out whether teachers use ASEI – 
PDSI while teaching Science and Mathematics in their 
schools. The results are shown in Table 10 
 

Table 10 Science teachers’ response on their use of ASEI-
PDSI when teaching 

 

 
 

Table 10 shows that, all the Science and Mathematics teachers 
in the schools use various aspects of SMASE. The Science and 
Mathematics teachers indicated that, most (62.5%) of the 
teachers gave their students Activity (A), 82.8% of the 
teachers used Student centered teaching (S), 65.6% of the 
teachers, gave students Experiments (E),43.8% of the teachers, 
Improvised locally available resources (I), 78.1% of the 
teachers Plan (P) their teaching, 81.3% of the teachers guided 
their learners to Do work (D) ,70.3% of the teachers help 
learners to See how it is working (S) and 65.6% of the 
teachers help learners to Improve on their work (I). 
 

The Science and Mathematics teachers also revealed that 
37.5% of teachers rarely use Activity (A) in teaching, 17.2% 
of the teachers rarely use student centred teaching (S), 34.4% 
of the teachers rarely use experiments in teaching (E), 56.3% 
of the teachers rarely Improvise locally available resources (I), 
21.9% of teachers rarely plan their work (P), 18.8% of 
teachers rarely guide learners to  Do the work (D), 29.7% of 
the teachers rarely help the learners to see how it is working 
(S),34.4% of teachers rarely help the learners to Improve their 
work(I). The study revealed that all teachers at least apply a 
SMASE practice of ASEI-PDSI. 
 

DISCUSSION OF RESULTS 
 

Availability of science and computer laboratories 
 

Results of study indicated that 56.3% of the Principals and 
75% of Heads of Department said that science laboratories 
were inadequate in public secondary school. However, 45.3% 
of science and mathematics teachers which was less that 50% 
said that science laboratories were inadequate in public 
secondary schools. Although 56.3% of the principals and 
54.7% of science and mathematics teachers said that computer 
laboratories were inadequate, only 46.9 % of the HoDS said 
that computer laboratories were inadequate. This could be a 

contributor to the poor implementation of SMASE programme 
as reflected in the poor performance in Science and 
Mathematics given computer laboratories play an integral part 
of ICT integration in instruction. 
 

Adequacy of science apparatus 
 

56.3% of the principals indicated that Science apparatus were 
adequate, 50 % of the science and mathematics teachers 
indicated that science apparatus were adequate, however 
majority of the science and mathematics HODs 62.5% 
indicated that Science apparatus were inadequate. HODs play 
a multi-disciplinary supervisory role and therefore their 
indication that science apparatus are inadequate could be taken 
to have more weight, hence poor implementation of SMASE 
programme which is activity based. 
 

Results of the study indicated from 50% of the principals, 59.4 
% of HoDs and 64% science and mathematics teachers that 
laboratory reagents were adequate. This could explain why 
majority of the Science and Mathematics teachers were able to 
use the various aspects advocated by the SMASE programme. 
Science and Mathematics models were inadequate as indicated 
68.8% of the principals and 56.3% of the HoDs. However, 
only 45.3 % of the science and mathematics teachers said that 
science and mathematics models were inadequate.  This 
variation is attributed to the fact that the science and 
mathematics models may be adequate in some disciplines and 
inadequate in other subjects.  
 

Real objects were inadequate as indicated by 56.3% of the 
Principals, 59.4% of the HODs and 48.5% of the science and 
mathematics teachers. This could have contributed to poor 
implementation of SMASE programme. 
 

A study by Kearney and Carol (2000), on the use of apparatus 
in Australian schools concurs with the current study that each 
teacher requires a range of tools to draw upon in order to assist 
and support student learning. In this case of Makueni Sub 
County, this range of tools is inadequate as the results 
obtained have shown that science laboratories are inadequate 
since 56.3% of the Principals, 75% of the Heads of 
Departments and 45.3% of the Science and Mathematics 
teachers pointed out inadequacy of science laboratories. 
Implementation of SMASE and ASEI-PDSI calls for science 
laboratories to be adequate for learner centered teaching. 
Inadequacy negatively influences the implementation. In the 
teaching of science and mathematics teaching resources 
include, models, science apparatus, chemicals and realia, 
(Kearney & Carol, 2000). Despite this, the results indicate that 
the science models and real objects were inadequate.  
 

This study agrees with findings of a Study conducted in 
Australia by the Australian School Library Association, 
Australian Library and Information Association (2001) on the 
use of teaching resources in pedagogy which shows that the 
purpose of teaching resources is to provide a basis for learning 
experiences for students. Learning resources include not only 
textbooks, workbooks, and audio-visual teaching aids 
produced by the Education Department (ED) or other 
organizations but also web-based learning materials, IT 
software, the Internet, the media, resources in the natural 
environment, people and libraries. In this study area of 
Makueni Sub County, even the computer laboratories which 
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could be utilized for IT software and internet for teaching and 
learning were inadequate as indicated by 56.3% of the 
Principals, 46.9% of the HoDs and 54.7% of the Science and 
Mathematics teachers. Since most learning resources are 
inadequate, it poses a challenge in implementation of SMASE 
programme in Public secondary schools and this could explain 
why public secondary schools in Makueni Sub County 
perform poorly in Science and Mathematics Department 
despite introduction of intervention initiatives such as the 
SMASE programme. 
 

This study further agrees with the study of Orodho, and 
Mutungwa (2013) on Resource Management Strategies and 
Learners Academic Performance in National Examinations in 
Public Secondary Schools in Makindu District, Makueni 
County, Kenya. The study found that, there was a positive and 
significant correlation between the effectiveness of resource 
management strategies and learners’ academic performance in 
national examination. Some resources were however 
discovered to be adequate in public secondary schools of 
Makueni Sub County. This included teaching apparatus and 
laboratory reagents as indicated by the respondents; 50% of 
the Principals, 59.4% of the HoDs and 64% of the science and 
mathematics teachers. To a greaterextend, this level of 
adequacy would positively influence implementation of 
SMASE in Makueni Sub County and positively impact on 
performance in science and mathematics. 
 

CONCLUSIONS  
 

The study found out that, availability of teaching resources 
positively influence implementation of SMASE programme 
because the teachers will have all they need to apply ASEI-
PDSI in teaching and learning process hence in Makueni Sub 
County, the Principals have purchased teaching materials 
though in most schools, the materials are available but 
inadequate. The study therefore concludes that inadequacy of 
teaching material, science and ICT laboratories in most 
schools limits application of ASEI-PDSI leading to poor 
performance in mathematics and sciences. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Recommendations 
 

From the study findings and conclusions, the study makes the 
following recommendations On the availability of teaching 
resources and implementation of SMASE programme ; 
 

1. The government should construct adequate science 
laboratories in all public secondary schools in line with 
student population to enhance teaching of science 
subjects like Biology, Chemistry and Physics. 

2. The government and the Boards of Management should 
construct and equip computer laboratories to be used in 
the teaching of Science subjects and Mathematics. 

3. The Principals and boards of management should 
ensure that laboratories are equipped with chemicals 
and reagents to enhance teaching of science subjects 
such as Biology and Chemistry. 
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