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ABSTRACT 
The study reported in this paper sought to assess whether active learning techniques in 
mathematics brought about by SMASSE INSET has contributed to, improved students’ 
performance in mathematics. This study was based on the Shepperd’s Expectancy-value Theory, 
Theory of reasoned action and the Theory of planned behaviour as proposed by Ajzen and 
Fishbein (1975 and 1980). The study adopted descriptive survey research design and involved 
mathematics teachers and students from Baringo North Sub-County. Purposive, proportionate 
stratified and simple random sampling techniques were used to select a sample of 325 subjects 
comprising of 11 heads of department, 42 Mathematics teachers and 272 students.  Data 
collected using questionnaires was analyzed using both descriptive and inferential statistics that 
included frequencies and percentages and the t-test. The results show that there were significant 
differences in the performance of students in mathematics as exhibited by the higher scores of 
the students taught by teachers who attended the SMASSE INSET and lower scores for those 
taught by teachers who had not. The use of the active learning techniques had an influence on 
students’ performance in mathematics. Based on the findings, it was recommended that the 
Ministry of Education should formulate policies that will see teachers not only attend SMASSE 
INSET training regularly but also include more robust and active learning measures that can be 
implemented by the teachers in their respective schools.  
 
(Key Words: SMASSE, Active Learning Techniques, Attitude and Performance) 

1.0 Introduction 
Mathematics is regarded by most people as essential and its usefulness ranges from social, 
aesthetic, utility and communication. In the Kenyan school curriculum at  both primary and 
secondary levels,  mathematics is a core subject and  plays a pivotal role in providing a means of 
studying other disciplines such as sciences, technology, agriculture, geography, economics and 
art and design (UNESCO, 2010; Waititu and Orado 2009). Mathematics is a prerequisite subject 
to many careers like medicine, pharmacy, accounting, finance and banking (University of 
Nairobi, 2008).  Mathematics forms an essential prerequisite for joining tertiary colleges and 
universities and useful for self-employment (Ishenyi, 2015; Hughes, 2005; Macau, 2000). 
Mathematics has not only found its usefulness in academic areas such as Science, Medicine, and 
Engineering but also in the day to day operations of businessmen, sportsmen, and even farmers 
(Thomaskutty, 2010). It is worth noting that communication of messages, ideas and research 

79 
 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 7 Issue 2, February 2020  

ISSN (Online) 2348 – 7968 | Impact Factor (2019) – 6.248 

www.ijiset.com  

findings are done by use of Mathematics and which has a social role too manifest in topics such 
as intervals, sequences and series which are applied in social life in rhythms in the music world 
and in a variety of entertainments (Ishenyi, P., 2015). Concepts such as diagonals, course and 
tracks are well applied in games such as soccer, basketball, hockey and swimming among many 
other games. Despite the usefulness of mathematics, research evidence indicates weakness in 
mathematics instruction and the way teacher’s activities impact on student experiences in 
mathematics in schools (European Mathematical Society, 2012). 
 
 
The teaching approach a teacher adopts is a strong factor that may affect the students’ 
participation, engagement and creativity towards learning, therefore affecting the achievement. 
Participation can be enhanced through teaching methods that actively involve students (Keraro, 
Wachanga & Orora, 2006).  They assert that active learning has many positive outcomes as it can 
enhance participation, engagement, achievement, attitude and creativity. These increases 
inquisitiveness, facilitate retention of material, improve classroom performance and foster 
development of critical thinking skills. Active learning promotes the personal relevance and 
applicability of course material to students and often improves overall attitudes toward learning 
(Kalkanis, 2002; Minas, 2003 & Vlachos, 2004). In contrast to the conventional methods of 
teaching, modern pedagogy creates strong self-directed learners who actively construct own 
knowledge and ideas (Trilling and Fadel, 2009).This approach enhances student’s challenge with 
more choice and control over instructional activities and potential to accelerate, enrich, and 
deepen skills as well as motivate, increase interaction and reception of information and engage 
learners. 
 
 
Previous research indicates that mathematics instruction is affected by among others poor 
performance attributed to attitude, inappropriate instructional techniques and materials, 
inadequate and inappropriate student assignments, inadequate opportunities for classroom 
interaction and infrequent teacher and student guidance, lack of opportunities for continuous 
professional development of teachers (MOEST, 1998; Njuguna, 2005). The conceptions, 
attitudes and expectation of the students regarding mathematics and mathematics teaching have 
been very significant factor underlying their school experience and achievement (Borasi, 1990, 
Shoenfeld 1985). In response to the continued low achievement in mathematics and sciences, the 
Strengthening of Mathematics and Science in Secondary Education (SMASSE) Project launched 
in 1998, through the INSET for teachers was to influence improved instruction and a change of 
attitude towards mathematics (MOEST, 1998; Waititu & Orando 2009). The INSET approaches 
were meant to improve teachers’ skills and competence (Karega, 2008).  
 
 
To enhance student’s achievement in mathematics, there was need for the SMASSE initiatives to 
be geared towards improving the teachers’ attitude, pedagogy, content mastery and instructional 
materials. The SMASSE INSET was anchored on the principles of Activity–Student–
Experiment–Improvisation (ASEI) and a Plan-Do-See Improve (PDSI). The ASEI approach was 
to enhance provision of meaningful teaching Activities that are Student-focused, 
Experimental/practical learning and Improvisation of resources.  On the other hand, the PDSI 
approach was meant to embrace teacher orderliness in execution of the learning activities 
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through initial planning, doing, seeing/observing, evaluating and improving (MOEST, 1998; 
Association for the Development of Education in Africa -ADEA, 2005; World Bank, 2007). 
 
The INSET was meant to improve teacher instructional practices with emphasis on improvisation 
of instructional materials locally, relating instruction to real life situations, enhance learner 
participation in class and improve teacher skills in work planning, monitoring learning 
achievement, self and collegial evaluation and utilization of feedback to improve instruction. 
Research shows that despite the launching of the SMASSE INSET to cover the whole country in 
the year 2003, performance of Mathematics is still low in most schools (Njuguna, 2005; Wambui 
and Wahome, 2006). In the research by Keitany (2014) in Marakwet West Sub-County to assess 
the impact of SMASSE in-service training, found that despite the launching of the SMASSE 
INSET to cover the whole country in the year 2003, it was found that the performance of 
secondary school students in mathematics at KCSE level has been very low.  This point to the 
need to improve mathematics instruction by use of innovative methods that are student centred. 
In all active learning process, the learners learn according to their own needs and pace.The need 
to improve students’ cognitive, affective and psychomotor abilities in mathematics through 
teacher use of active learning techniques proposed by SMASSE through the ASEI and PDSI 
approaches informed the study. The study reported in this paper sought to investigate the effect 
of SMASSE active learning techniques on students’ achievement in Mathematics.  

2.0 Purpose and objectives of the Study 
To assess whether active learning techniques in mathematics brought about by SMASSE INSET 
has contributed to improved students’ performance in mathematics. Specifically, the study 
sought to: 

i) To find out whether the use of SMASSE active learning techniques has improved the 
students' performance in mathematics. 

3.0 Research Hypothesis 
 
The following null hypothesis was posited for testing at 0.05 level of significance 
H ₀: The use of SM A SSE active learning techniques does not improve students' performance in 
mathematics. 
 
4.0 Methodology 
This study was conducted in Baringo County; Baringo-North Sub-County in the republic of 
Kenya which was selected because of the downward trend in performance in mathematics 
subject over the years. The study   adopted a descriptive survey research design that involved 
collection of both quantitative and qualitative data from the teachers of mathematics and 
students. Purposive, stratified and simple random sampling techniques were used to select 11 
School samples that were drawn independently and randomly from the stratum of 34 secondary 
schools in Baringo North Sub-County. Purposive sampling technique was used to select the 
heads of departments of mathematics and proportionate stratified random sampling technique 
was used to select teachers and form four students were selected using simple random sampling 
technique.  Data was collected using questionnaires for the students and teachers and document 
analysis of the mathematics performance on tests. The instruments were piloted and their validity 
and reliability determined before actual data collection. Validity was determined using the 
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experts’ help to verify the content, construct and face validities of the instruments and done 
through consultations with the supervisors, and lecturers from the Department of Science and 
Mathematics Education. To establish the reliability of the questionnaire, the test re-test method 
was used. The data from the two tests were subjected to Pearson Product Moment Correlation 
Coefficient (r) to determine the reliability index. The R-values obtained for the instruments were 
0.87 and 0.89 which were deemed reliable to be used as data collection tools. Data was analyzed 
using both descriptive and inferential statistical techniques. Descriptive statistics included 
computation of frequencies and percentages and inferential statistics involved the t-test to 
establish the significance in the differences in the variable achievement as dictated by the 
instructional practices used by teachers as reflected in the mean scores of the students taught by 
teachers who had attended the SMASSE INSET and those who had not and from which 
interpretations and recommendations are made.  

5.0  Findings SMASSE Active Learning Techniques and Students’ Performance in 
 Mathematics 
The objective of the study was to determine the effect of SMASSE INSET instructional practices 
on student’s performance mathematics. Answers were sought as to whether the implementation 
of SMASSE INSET instructional practices had an impact on student’s participation in class 
student’s performance in mathematics. The findings are as indicated in the following sections. 
 
5.1: Findings on Students Participation in Mathematics Lessons 
There was need to establish whether the SMASSE INSET instructional practices had an 
influence on student’s participation in class as perceived by the students in the schools that 
participated in the study. The findings are as presented in table 1. 
 
Table 1: Students Views on Participation in Mathematics Lessons 

 Teaching and learning activities Agreement Undecided Disagreement 

  F % F % F % 
1 Mathematics teachers involve students 

when answering our questions 
152 56% 14 5% 106 39% 

2 Mathematics teachers assist students with 
difficulties in understanding 

166 61% 0 0 106 39% 

3 Mathematics teachers engage students in 
doing classroom exercises 

139 51% 27 10% 106 39% 

4 Mathematics teachers ensure 
participation of all students in class room 
demonstrations 

84 31% 27 10% 161 59% 

5 Mathematics teachers mark students 
work in class 

139 51% 27 10% 106 39% 

6 Mathematics teachers supervise students 
in groups 

97 36% 14 5% 161 59% 

7 Mathematics teachers ensure students 
work collaboratively 

84 31% 14 5% 174 64% 
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There was need to find out whether mathematics teachers involve students when answering our 
questions. As indicated in the findings, 152 (56%) most of the students agreed, 14 (5%) were 
undecided as 106 (39%) disagreed. On whether the mathematics teachers assist students with 
difficulties in understanding 166 (61%) most of the students agreed as 106 (39%) disagreed.  
Mathematics teachers engage students in doing classroom exercises as noted by 104 (51%) most 
of the students agreed, 20 (10%) were undecided as 80 (39%) disagreed. Asked whether 
mathematics teachers ensure participation of all students in class room, demonstrations, 64 
(31%) of the students agreed, 20 (10%) were undecided as 80 (39%) disagreed. On whether 
mathematics teachers mark students work in class 139 (51%) most of the students agreed, 27 
(10%) were undecided as 106 (39%) disagreed. Mathematics teachers supervise students in 
groups only 97 (36%) of the students agreed, 14 (5%) were undecided as most 161 (59%) most 
of the students disagreed. On whether mathematics teachers ensure students work collaboratively 
only 84 (31%) of the students agreed, 14 (5%) were undecided as most 174 (64%) most of the 
students disagreed. 
 
These findings show that in most cases mathematics teachers involve students when answering 
our questions as noted by most of the students. It was also noted that most mathematics teachers 
engage students in doing classroom exercises, mark students work in class and do assist students 
with difficulties in understanding. However, in most cases, most students pointed out that 
mathematics teacher do not supervise students in groups; they do not to ensure collaborative 
working and participation of all students in class room demonstrations.  
 
5.2 Findings on Students Performance in Mathematics  
 
There was need to ascertain the impact of SMASSE INSET on the teacher’s instructional 
practices and how this has affected the performance of students in mathematics. To establish this, 
the study analyzed the performance of the students according to academic scores in the subject 
for the period during which the SMASSE INSET was implemented in the schools that 
participated in the study. The students were taught by the teachers, some of whom had 
participated in the SMASSE INSET while others had not, and the results are thus categorized 
based on the teachers’ experience. The findings are as presented in the following sections. To 
find out the influence of the SMASSE INSET on teacher utilization of the ASEI and PDSI 
approaches and its impact on learner performance in mathematics, the performance of the 
students taught by the teachers was evaluated for each of the teachers who participated in the 
study and comparisons made based on whether they had attended the SMASSE INSET or not. 
The results of the mean scores obtained were subjected to independent samples t-test and the 
results are as indicated in tables 2 and 3.  
 
As indicated in tables 2 and 3, the results of the students in mathematics are indicated according 
to category of the teachers who had attended the SMASSE INSET cycles in the different years 
during their teaching and those who had not and how their students performed in mathematics.  

83 
 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 7 Issue 2, February 2020  

ISSN (Online) 2348 – 7968 | Impact Factor (2019) – 6.248 

www.ijiset.com  

 
 
Table 2: Group Statistics for Students’ Performance in Mathematics 
 

Student N Mean 
Std. 
Deviation Std. Error Mean 

Performance 
mean scores 

SMASSE Classes 111 55.4144 13.36513 1.26856 
Non-SMASSE 
Classes 161 30.1180 12.22415 .96340 

 
The output in table 2 labeled Group Statistics, displays the descriptive statistics. The results in 
table show the mean scores of the students obtained on the mathematics tests administered. The 
mean score for the students in classes taught by the teachers who had attended the SMASSE 
INSET were 55.4144 and that of the students taught by teachers who had not attended the 
SMASSE INSET programme was 30.1180. The difference in the mean scores could be attributed 
to the instructional practices that involve use of active learning techniques adopted by the 
teachers who had attended the SMASSE INSET programme that impact on student’s 
performance in the subject. 

 
Table 3: Independent Samples Test for Students Performance in Mathematics 
 

 

Levene's 
Test for 
Equality of 
Variances t-test for Equality of Means 

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 
Difference 
Lower Upper 

Performan
ce mean 
scores 

Equal 
variances 
assumed 

.488 .485 16.144 270 .000 25.29640 1.56697 22.2113
7 28.38143 

Equal 
variances 
not 
assumed 

  15.881 222.575 .000 25.29640 1.59292 22.1572
7 28.43553 

 
The second output table 3, labeled Independent Samples Test, and contains the statistics that are 
critical to evaluating the current research question. The SPSS output reports a t statistic and 
degrees of freedom for all t test procedures. In the case in which the hypothesis is that students 
taught by teachers who had attended SMASSE INSET programme and those who had do not 
differ in their performance, the t statistic under the assumption of unequal variances has a value 
of 15.881, and the degrees of freedom has a value of 222.575 with an associated significance 
level of .000. The significance level tells us that the probability that there is no difference 
between students’ performance is very small: specifically, less than one time in a thousand 
would we obtain a mean difference of 25.29640 or larger between these groups if there were 
really no differences in their performance. Therefore, the null hypothesis stating that the use of 
SMASSE INSET approaches does not improve students' performance in mathematics is rejected. 
There were differences in the mean achievements of students with those students taught by the 
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teachers who had attended the SMASSE INSET cycles performing better that those taught by the 
teachers who had not attended the SMASSE INSET cycles. The results point to the realization 
that the utilization of the ASEI and PDSI approaches as suggested in the SMASSE INSET 
improves instruction and impacts positively on student’s performance in mathematics. 
 
Based on the findings on the student’s in mathematics from the different schools that participated 
in the study, in most cases the performance of students in mathematics in classes taught by 
teachers who had not attended the SMASSE INSET was below average which could be 
attributed to the instructional practices. As noted during the study, frequent absenteeism 
specifically during mathematics lessons, failure to complete class mathematics assignments, and 
lack of participation in class during mathematics lessons are some of the ways through students 
showed their dissatisfaction, lack of concern towards mathematics as a subject. The lack of 
passion to grasp concepts, techniques and formulae in mathematics affected learner’s academic 
performance in mathematics in the classes.    On the other hand, the students who were taught by 
teachers who had attended the SMASSE INSET cycles performed better than their counterparts 
in the other classes as their teachers used active learning techniques that are enhanced in the 
ASEI and PDSI approaches of the SMASSE INSET programmes. The study findings agree with 
findings of other scholars such as Munyao H, who in his study on assessment of the impact of 
SMASSE project on teaching mathematics in secondary schools in Mwingi West district, Kenya 
confirmed that most mathematics teachers attendance of the SMASSE INSET programme and 
that it strengthens their role in mathematics instruction and through the adoption of the ASEI and 
PDSI approaches that emphasize use active learning techniques in class. 
 
The findings of this study also agree with findings of Kwamboka J (2012) who in her study on 
the application of the principles of Activity-Student-Experiment Improvisation/Plan-Do-See-
Improve (ASEI/PDSI) by mathematics teachers in secondary schools of Nakuru District, 
confirmed that schools had adequate, professional and SMASSE trained teachers, school 
facilities and teaching-learning resources were adequate while mathematics instructional sessions 
were teacher-dominated with little or no active involvement of students. Prevalent during lessons 
was the use of text books and the chalkboard, lessons lacked extensive student activities. 
Application of ASEI/PDSI principles was invisible, teachers’ and students’ attitude towards 
mathematics and ASEI/PDSI principles was relatively positive albeit factors that hinder their 
application. Similar findings were also found by Kisangi (2009), who investigated the extent to 
which lessons in Japanese schools were interactive and student-centered for purposes of 
adaptation in the Kenyan situation. Findings revealed that learning at senior high school level 
was less interactive. Similarly, in his study, Yara & Otieno (2010) postulates that student 
achievement in mathematics depends on the way it is presented to learners, the way learners 
actively interact with the learning experiences presented and the environment within which these 
interactions are taking place.  
 
Results from this study revealed that the teachers who had not attended the SMASSE INSET did 
not provide adequate opportunities for students to interact with each other and with the learning 
resources. The ASEI/PDSI principles reflect and focus on use of active learning techniques that 
support meaningful learning. The findings of this study are also in support of assertions of 
Schneider (2002) that student-centred teaching and learning strategies have value in the 
classroom and are interactive in nature. However, the findings of this study disagree with 
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findings of Langat (2009), Ndiku (2011) and Sifuna & Kaime (2007) who established that the 
SMASSE INSET had not improved student’s performance in mathematics in some secondary 
schools in Kenya. Similarly, Keitany K (2014) in his study on the impact of SMASSE INSET on 
student’s performance in Physics, teaching approaches and methodologies and teachers and 
student’s attitude towards Physics found out that despite improvements in the student’s attitude 
and teacher’s teaching instructional practices, performance was still poor. 

6.0 Discussion of the Findings 
 
The objective was to find out whether the use of SMASSE active learning techniques has 
improved the students' performance in mathematics. Performance was depicted in the way the 
students participate in mathematics lessons and how they score on mathematical problems and 
tests. The null hypothesis stating that the use of SMASSE INSET approaches does not improve 
student’s performance in mathematics was not accepted. The analysis of the student’s 
performance on the tests shows that there is marked improvement in students’ performance in 
mathematics as reflected in the significant differences with the higher mean scores of the 
students taught by teachers who had attended the SMASSE INSET than of those taught by 
teachers who had not attended the programme.  The Results from this study revealed that the 
teachers who had not attended the SMASSE INSET did not provide adequate opportunities for 
students to interact with each other and with the learning resources. The performance of learners 
in the classes taught by these teachers who had not attended the SMASSE INSET was below the 
required standards as most learners scored below average and those that score above average did 
not maintain their performance. The poor performance is attributed to the instructional practices 
embraced by teachers that do not emphasis learner participation and thereby failure to complete 
class assignments, frequent absenteeism, and negative attitude and low achievement in the 
subject.  There is therefore need for concerted efforts to encourage teachers to adopt the active 
learning techniques based on the ASEI and PDSI principles as proposed by the SMASSE INSET 
to enhance meaningful learning and translate into better academic achievement of students in 
mathematics. 

7.0 Conclusion 
 
The results also show that despite the introduction of the SMASSE program in secondary 
schools, some teachers do not embrace the active learning techniques suggested in the 
programme and the performance of students in mathematics remains below average. This shows 
that the training that teachers undergo cannot bore fruit if they don’t adopt active learning 
techniques in mathematics instruction. There is need for the teachers to take the INSET training 
seriously for through them they will acquire skills needed for the teaching of the subject. On the 
other hand, the government needs to motivate the teachers by remunerating them and appraising 
them for attending this training. The Ministry of Education also needs to know that teaching 
methods and attitudes towards Mathematics in schools is not a Kenyan issue alone but a global 
rooted one.  It’s the responsibility of the quality assurance department in the ministry of 
education to ensure teachers adopt the active learning techniques based on the ASEI/PDSI 
principles in the teaching the subject.  
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8.0 Recommendations  
Since SMASSE INSET is a very important innovation, there is need to incorporate the whole of 
SMASSE programme into the curriculum at teachers training colleges and universities.   Fresh 
graduates should be SMASSE compliant as they leave their training institutions.  INSET should 
only be introduced as a way of sharpening and reinforcing the teacher’s skills and competencies 
in teaching mathematics. Mathematics instruction is likely to be more efficient if the schools 
develop their own mathematics laboratories for teaching and for students’ own investigative 
activities through hands own experiences.  The mathematics laboratories or rooms should be 
equipped with the necessary media tools such as geometrical instruments, models, projectors, 
computers etc.  The change from students passively learning to students performing 
mathematical activities require the use of these tools which need to be conveniently placed in a 
laboratory or room for easy access. 
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