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CHAPTER 1
INTRODUCTION

1.1 BACKGROUND TO THE BASELINE STUDY

The implementation of Competency Based Curriculum (CBC) at Junior School commenced in the year
2023 with learners joining Grade 7. The focus of Junior School (JS) is navigating the self-efficacy of
learners and identifying their potentials i.e. what they are good at and the careers they will want to
pursue. Thus teachers are therefore expected to improve learners’ capability and nurture their interests
in the vocation they want to pursue in life. The learners are expected to transit to Senior School in the
year 2026 after completing three years of JS. The Basic Education Curriculum Framework (BECF)
(KICD, 2019) acknowledges that effective delivery of the curriculum requires teachers who are highly
knowledgeable and reflective professionals who have additional enhanced skills and confidence in a
range of modern pedagogical tools.

1.2 OBJECTIVE OF THE STUDY

The main objective of the study was to assess the proficiency levels of teachers teaching Mathematics
and Integrated Science in Junior School with respect to content knowledge and pedagogical knowledge.
The study sought to determine how the proficiency levels of teachers teaching Mathematics and
Integrated Science at the Junior School level compared with the minimum competency benchmarks set
under the School Based Teacher Support System (SBTSS) programme.

1.3 JUSTIFICATION OF THE STUDY

The Basic Education Curriculum Framework (BECF) stipulates that 60% of all Senior Schools will
offer Science, Technology, Engineering, and Mathematics (STEM) Pathway. The way JS learners are
prepared will determine to a great extent whether this policy intention is realized or not. Hence teachers
are critical to the realization of the policy. Therefore knowing the competency levels of JS teachers
teaching STEM related subjects is essential in establishing gaps and putting in place necessary
interventions in place to ensure that they effectively prepare learners to pursue the STEM Pathway.
With the BECF stipulating that 60% of Senior Schools will offer Science, Technology, Engineering,
and Mathematics (STEM) pathways, the study's focus on Mathematics and Integrated Science teachers
becomes paramount. It aims to ensure that teachers are adequately equipped to prepare learners for
STEM-related careers, thus contributing to the realization of national education policy goals.
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CHAPTER TWO
RESEARCH METHODOLOGY

2.1 RESEARCH DESIGN

A descriptive, survey research design was adopted for this study because of its potential to provide
detailed and accurate description of the characteristics being investigated providing insights into the
target population.

2.2 TARGET POPULATION

The target population for the study were teachers teaching Integrated Science and Mathematics in
Junior Schools in all the 47 counties, irrespective of whether they specialised in the two learning areas
at college or not. A total of 1,908 teachers were targeted across the 47 counties with 954 teachers in
each learning area. This was to ensure that the sample would be representative of whole target
population.

2.3 SAMPLE SIZE AND SAMPLING PROCEDURE

A total of 1,908 teachers were targeted across the 47 counties with 954 teachers in each learning area.
This was to ensure that the sample would be representative of whole target population. In Integrated
Science, a total of 1079 teachers responded to the proficiency test. A total of 1049 teachers in
mathematics responded to the proficiency test.

2.4 DEVELOPMENT, ADAPTATION, AND VALIDATION OF STUDY INSTRUMENTS

Two sets of Teacher Proficiency Tests (TPT) were used to assess the competencies of practicing
teachers in both the mastery of subject content taught and pedagogical content knowledge in integrated
Science and Mathematics at junior level. The development, adaptation, and administration of the study
instruments were carried out by subject matter expert panels from Centre for Mathematics Science and
Technology Education in Africa (CEMASTEA).

The TPT was a written test that constituted 40 multiple choice items in each subject, out of which 24
items were to assess teachers’ mastery of subject content and 16 items were to assess their pedagogical
content knowledge. Items for written tests were derived from strands and sub-strands in the curriculum
designs for various subjects as authored by the Kenya Institute of Curriculum Development (KICD for
junior school level in Kenya. The test items targeted grades 7, 8 and 9.

2.5 PILOTING AND REVIEW OF THE RESEARCH INSTRUMENTS
Test items developed were subjected to moderation process by subject matter expert panels with a view
to ascertain their quality in terms of validity and reliability. The instruments were piloted with a view
of testing their effectiveness. The tools were then scored, analyzed and the findings used to further
validate the instruments. The piloting of the instruments was done in Machakos County. A total of eight
Junior Schools participated in the pilot. In each of these schools, one teacher per subject participated in
piloting of the instrument. The instruments were then reviewed by subject matter expert panels based
on the analysis of the pilot data. This was in readiness for the main baseline study.
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2.6 DATA COLLECTION, ENTRY, CLEANING, AND ANALYSIS

Data was collected from teachers who teach Integrated Science and Mathematics, irrespective of their
subjects of specialisation. The data collection was carried out at the SMASE INSET centres in 45
counties (see Appendix ???) where the research team administered the proficiency test to the teachers
assembled in a room.

The data from the TPT tests scripts were entered into Google Forms which automatically marked each
item and aggregated the scores for each respondent and entered it into a Microsoft Excel Sheet. The
data was then cleaned, and analyzed quantitatively using Google Form analytic tool and manual
analysis through Microsoft Excel. The percentage scores for each teacher in content knowledge and
pedagogical knowledge was established. The percentage of teachers obtaining correct the correct
answer by items in all levels of the Bloom’s taxonomy was also determined Additionally, the
percentage of teachers selecting each choice in each test item was also established to facilitate wrong
answer analysis.. Wrong answer analysis was also done.

A benchmark of 75% score was set as the minimum level of proficiency in both content knowledge and
pedagogical knowledge. This benchmark was adopted from that set for the School-Based Teacher
Support System (SBTSS) programme under the Secondary Quality Improvement Project (SEQIP). The
minimum benchmark set by the Kenya National Examinations Council (KNEC) for learners in various
subjects is 50%.
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CHAPTER THREE
FINDINGS

3.1 INTRODUCTION

This chapter presents the findings from the analysis of the Teacher Proficiency Tests (TPT) in
Integrated Science and Mathematics for Junior School level. The findings of the study also include
teacher performance gaps in Content Knowledge and Pedagogical knowledge in mathematics and
integrated science.

3.2 DEMOGRAPHIC CHARACTERISTICS OF TEACHERS IN MATHEMATICS (N = 1049) AND
IN INTEGRATED SCIENCE (N = 1079)

3.2.1 Distribution by Gender and Learning Area
Table 1
Gender distribution by Learning Area

Mathematics ‘ Integrated Science

Count \ Percentage ‘ Count Percentage
Male 643 61.3% 575 53.3%
Female 380 36.2% 482 44.7%
Non-Committal 26 2.5% 22 2.0%
Total 1049 100.0% 1079 100.0%
Figure 1 Figure 2
Mathematics: % Distribution by Gender Integrated Science: % Distribution by Gender

M Male M Male

M Female M Female

M Non-Committal % Non-Committal

In Mathematics, 1049 teachers took the TPT. Of these, 643 were male, which accounted for 61.3% of
the responses and 380 were female, which accounted for 36.2% of the respondents. 2.5% of the
respondents were non-committal. While in Integrated Science, 1079 teachers took the TPT, with 575
being male (53.3%) and 482 (44.7%) being female. 2.0% of the respondents were non-committal. This
can be seen in Table 1
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3.2.2 Distribution by Areas of Specialization

The study established whether the teachers teaching mathematics and science specialised in those areas
or not during their training in college. The distribution of the respondents who specialised in the two
learning areas and those who did not is represented in Table 2. Some respondents did not indicate their
areas of specialization

Table 2
Distribution of Mathematics and Science Respondents by Subject of Specialization
Mathematics Integrated Science
Category of Respondents Category of Respondents
Count Percentage (%) Count  Percentage (%)

Specialized in Mathematics 562 53.6 |Specialized in Science 388 35.96
Did not sp_emallze n 451 43 |Did not specialize in Science 669 62
Mathematics
Non-committal 36 3.4 [Non-committal 22 2.04
Total 1049 100 1079 100

Figure 3

Mathematics: %Distribution by Areas of Specialisation

M Specialized in
Mathematics

M Did not specialize in
Mathematics

M Non-committal

Figure 4

Integrated Science: %Distribution by Areas of
Specialisation

M Specializedin
Mathematics

M Did not specialize in
Mathematics

& Non-committal
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From Table 2, it is evident that 53.6% of the respondents teaching Mathematics had specialized in
Mathematics at college level while 43% did not. Some of the respondents (3.4%) failed to indicate their
areas of specialization. Therefore, 43% of JS teachers currently teaching mathematics did not take
mathematics as a subject of specialization at college level. On the other hand, only 35.96% of the
respondents teaching Integrated Science at JS level specialized in Science at college level. This is
worrisome give that 62% of currently teaching the learning area did not specialize in Science.

3.2.3. Teaching load

Teaching load, or workload, refers to the number of lessons assigned to a teacher per week. The study
established the workload distribution among respondent as summarised in Table 3 and Figures 5 and 6.
According to the Guidelines for the Implementation of Junior School (MOE, 2023), the recommended
number of lessons per week is 27. The workload distribution categories were classified accordingly
with teachers with a workload exceeding 27 lessons per week were labeled 'Above Recommended’;
while those with lessons below 27 per categorized as 'Below Recommended'. This data provides
insights into the workload of the respondents.

Table 3
Workload of TPT respondents

Mathematics Integrated Science

Workload Distribution Categories
Count %

Count | %

Below Recommended 27 Lessons 388 36.99 520 41.15
Recommended 27 Lessons 58 5.53 53 491
Above the Recommended 27 Lessons 515 49.09 444 48.19
Non-committal 88 8.39 62 5.75
Total 1049 100.0 1079 100.0
Figure 5

Workload Distribution in Mathematics (%)

M Below Recommended 27

Lessons

W Recommended 27

Lessons

I Above the Recommended
27 Lessons

B Non-committal
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Figure 6

Workload Distribution in Integrated Science (%)

M Below Recommended 27
Lessons

B Recommended 27
Lessons

[ Above the Recommended
27 Lessons

M Non-committal

The analysis demonstrates a consistent trend in workload distribution among the respondents teaching
Integrated Science. Only a minimal fraction, constituting 4.91% of teachers, have the recommended
workload. Conversely, a substantial majority exhibit deviations, with 48.19% of teachers surpassing the
recommended workload and 41.15% falling below it. Additionally, a small proportion, accounting for
5.75% of respondents, opted not to respond.

This distribution underscores the prevalent departure from the recommended workload among teachers,
emphasizing attention on workload management within this level. This calls for reflection on the
interconnection between workload, pedagogical practices, and teacher effectiveness. By
comprehending the varied distribution of workload among educators, educational stakeholders can
more effectively tailor support mechanisms to address these challenges.

3.2.4 Class size in Grade 7 and Grade 8 Mathematics and Integrated Science Classes

The study sought to find out the number of learners in a Grade Seven and a Grade Eight mathematics
and science classes that the respondents teach. To describe the data, five categories were used as;
Classes with 45 Learners and Below; Classes with 46-75 Learners; Classes with 76-100 Learners; and
Classes with Over 100 Learners. Some of the respondents were noncommittal. The findings are shown
in the Table 4

Table 4

Number of learners in a Grade 7 mathematics and science class
Number of learners in grade 7 class Mathematics Integrated Science

Count Percentage Count Percentage

45 Learners or Below 557 53.1% 618 57.3%
46-75 Learners 288 27.5% 281 26.0%
76-100 Learners 65 6.2% 65 6.0%
Above 100 Learners 69 6.6% 51 4.7%
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Number of learners in grade 7 class Mathematics Integrated Science

Count Percentage Count Percentage
Non-Committal 70 6.7% 64 5.9%
Total 1049 100.00% 1079 100.00%
Figure 7
Distribution of Class Sizes in Grade 7
70.0%
60.0% T
50.0% -
40.0% -
30.0% 4 27.5%56 0%
20.0% -
10.0% -
0.0% -
45 Learnersor 46-75 Learners 76-100 Learners Above 100 Non-Committal
Below Learners
B Mathematics Percentage M Integrated Science Percentage
Table 5
Number of learners in a Grade 8 mathematics and science class
Number of learners in grade 7 class ~ Grade 8 Mathematics Grade 8 Integrated Science
Frequency Percentage (%) Frequency Percentage (%)
45 Learners or Below 505 48.1% 455 42.2%
46-75 Learners 275 26.2% 172 15.9%
76-100 Learners 88 8.4% 312 28.9%
Above 100 Learners 51 4.9% 140 13.0%
Non-Committal 130 12.4% 0 0.0%
Total 1049 100.0% 1079 100.0%
Figure 8
Distribution of Class Sizes in Grade 8
60.0%
50.0% 48.1%
40.0%
30.0%
20.0% 12.4%
10.0% - .
0.0%
0.0% . .
45 Learnersor 46-75 Learners 76-100 Learners Above 100 Learners Non-Committal
Below
B Grade 8 Mathematics Percentage(%) M Grade 8 Integrated Science Percentage (%)
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The results of Tables 4&5 as well as Figures 7&8 portray varied class sizes across the JS Mathematics
and Integrated Science Grade 7&8 classes. In Grade 7, over 50% of the respondents had class sizes of
the recommended 45 learners or even less. Similarly, a significant proportion of teachers handling
Grade 8 (Over 40%) had class sizes of 45 and below. On the other hand, a significant proportion of the
respondents had classes with numbers of learners far above the recommended class size of 45. For
example, in Grade 8, a significant proportion (28.9%) had 76-100 learners and some 13% had classes
with over 100 learners. The pedagogical implications for those handling very large class sizes of above
100 such as applying learner centered strategies and giving individualized attention to the learners and
carrying out effective formative assessment need to be noted and appropriate intervention measures
taken.

3.2.5 Academic qualification of the Teachers

One of the research items was to establish the academic background of the JS teachers who were
teaching Mathematics and Integrated Science in Grades 7 and 8. The findings are presented in Table 6
and Figure 9

Table 6
Academic Qualifications of Respondents
Mathematics

Integrated Science

Academic
Quialification Percentage (%) Percentage (%)
Degree 943 89.98 978 90.64
Diploma 58 5.53 83 7.69
Certificate 31 2.96 7 0.65
Non-committal 17 1.53 11 1.02
Total 1049 100 1079 100
Figure 9
Academic Qualifications of Respondents
100.0% 50.09590.6%

80.0% -

60.0% -

40.0% -

20.0% - p——

5.5% 7-7% 3.0% g.79% 1.5% 1.0%
0.0% - S—
Degree Diploma Certificate Non-committal
M % of Mathematics Teachers M % of Integrated Science Teachers

As shown in Table 6 and Figure 9, most of the teachers (over 90%) teaching Mathematics and
Integrated Science in Grades 7 and 8 have a Bachelor's Degree in Education.
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3.2.6 Teaching experience

One of the fields of the data collected in the survey was the total number of years of teaching
experience. Given Junior School has just began its second year of implementation, the information on
teaching experience was categorized in terms of the proportion of teachers with teaching experience
below one year, those with one to two years experience; and the category with above two years of
teaching experience. Some teachers did not respond or their responses were vague. The data is
presented in Table 7 and Figure 10.

Table 7
Teaching experience of the teachers

Mathematics Integrated Science

Category in years Count Percentage (%) Count Percentage (%)
Below 1 37 3.5% 51 4.7%
1-2 138 13.2% 133 12.3%
Above 2 647 61.7% 676 62.7%
Non-committal/ Unclear responses 227 21.6% 219 20.3%
Total 1049 100% 1079 100%
Figure 10
Teaching Experience
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0% -
Below lyear 1 to 2years Above 2Years Non-committal/
Experience Experience Experience Unclear responses
B Mathematics Percentage (%) M Integrated Science Percentage (%)

As illustrated by Table 7 and Figure 10, majority of mathematics teachers (61.7%) have over 2 years
teaching experience while 16.7% of the teachers have a teaching experience of two years and below.
Similarly, the same trend is observed for integrated science where 62.7% of teachers have a teaching
experience of over two years and about 17% have a teaching experience of two years and below. This
shows that all the teachers who did the proficiency test have some teaching experience.
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3.2 TEACHERS’ MEAN SCORES IN THE CONTENT KNOWLEDGE IN MATHEMATICS AND
INTEGRATED SCIENCE

This section presents findings from the analysis of responses from TPTs in relation to the mean scores
of the teachers in content knowledge in Mathematics and Integrated Science. The TPT had 24 items
which tested teachers' content knowledge. The benchmark score of 75% was set as the desired level of
proficiency for a teacher’s content knowledge.

3.2.1 Mean Scores in Content Knowledge by Learning Area

Table 8 and Figure 11 illustrate the mean score in both learning areas. The TPT content mean score was
50.09% for mathematics and 73.93% for Integrated Science. Both scores were below the set minimum
proficiency benchmark of 75%.

Table 8
Mean Scores in Content Knowledge by Learning Area

Learning area | Mean score out of 24 in Content Knowledge % Mean score in content Knowledge
Mathematics 12.02 50.09%

Integrated Science | 17.74 73.93%

Figure 11

JS Teachers Mean Scores in Mathematics and Integrated Science Content

% Mean score in Content Knowledge

80.00% 73.93%

70.00%

60.00%

50.09%

50.00% -

40.00% -

30.00% -

20.00%

10.00% -

0.00% -
Mathematics Integrated Science

M % Mean score in content Knowledge

3.2.2 Mean Score in Content Knowledge by Specialization in the Learning Area

Given that teachers teaching Mathematics and Integrated Science did not necessarily specialize in the
learning during their pre-service training, the mean scores in content knowledge of those who had
specialised in the two learning areas were compared and contrasted with the scores of those who did
not specialize. The findings are presented in Table 9 and Figure 12
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Table 9
Mean Score in Content Knowledge by Specialization in the Learning Area
% Mean Score in Content Knowledge

Category of Teachers Mathematics Integrated Science

Specialised in the Learning Area 58.9% 77.9%

Not Specialised in Learning Area 39.4% 71.7%

Non-Committal on Specialization 47.3% 73.1%
Figure 12

% Mean Score in Content by Specialization/Non-
Specialization

100.0%

80.0% 77.9% 21.79 73.1%
60.0%
40.0%
20.0%
0.0%

Specialised in the Not Specialised in Non-Committal on
Learning Area LearningArea Specialisation
M %of Teachers (Mathematics) H %of Teachers (Integrated Science)

From Table 9 and Figure 12, it is evident that teachers who specialized in the learning area they were
teaching scored higher than those who did not specialize. This was very pronounced in Mathematics
where the teachers who specialized scored an average of 58.9% while those who did not scored 39.4%.

3.3 TEACHERS’ MEAN SCORES IN PEDAGOGICAL KNOWLEDGE BY LEARNING AREAS
This section presents findings from the analysis of responses from TPTs in relation to the mean scores
of the teachers in pedagogical knowledge in Mathematics and Integrated Science. The TPT had 16
items which tested teachers' pedagogical knowledge. The benchmark score of 75% was set as the
desired level of proficiency for a teacher’s pedagogical knowledge.

3.3.1 Mean Scores in Pedagogical Knowledge by Learning Area
Table 10 and Figure 13 illustrate the mean score in pedagogical knowledge in both learning areas.
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Figure 13
JS Teachers Mean Score in Pedagogical Knowledge in Mathematics and Integrated Science

1S Teachers Mean Score in Pedagogical Knowledge in
Mathematics and Integrated Science

100.00

90.00 |
20.00 |
7000 |
o« )
@ 60.00 50.09
g . 46,09 s
£ 5000 |
S
- 4+
F 4000
10,00 |
20.00 |
10.00 |
0.00

Mathematics Integrated Science
Learning areas

The TPT pedagogical knowledge mean scores for Mathematics and Integrated Science were 46.09%
and 50.09% respectively. Both scores were below the set minimum proficiency benchmark of 75%.

3.3.2 Mean Score in Pedagogical Knowledge by Specialization in the Learning Area

Given that teachers teaching Mathematics and Integrated Science did not necessarily specialize in the
learning during their pre-service training, the mean scores in pedagogical knowledge of those who had
specialised in the two learning areas were compared and contrasted with the scores of those who did
not specialize. The findings are presented in Table 11 and Figure 14

Table 11
Mean Scores in Pedagogical Knowledge by Specialization in the Learning Area
%Mean Score in Pedagogical Knowledge

Category of Teachers Mathematics \ Integrated Science

Specialised in the Learning Area 31.0% 60.0%

Not Specialised in Learning Area 30.5% 61.5%

Non-Committal on Specialization 29.4% 60.2%
Figure 14
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2% Mean Score in Content by Specialization/Non-
Specialization
100.00%
90.00%
80.00%
70.00% 60.0% 61.5% 60.2%
60.00% -
50.00% -
40.00% -
30.00% -
20.00% -
10.00% -
0.00% -
Specialised in the Not Specialised in Non-Committal on
Learning Area Learning Area Specialisation
M 2%6Score in Pedagogical Knowledge (Mathematics)
M 2%6Score in Pedagogical Knowledge (Integrated Science)

3.4 PERCENTAGE OF TEACHERS ACHIEVING MINIMUM COMPETENCIES IN CONTENT
KNOWLEDGE BY LEARNING AREAS
Figure 15 presents the percentage of teachers achieving minimum competencies by learning areas

Figure 15
Percentage of Teachers Achieving Minimum Competency Level in Content Knowledge

Percentage of teachers attaining competency level score
of 752 and above in content

o0, 094 84, 7%
RO, 0%

70, 0%
60,084 5755
S50, 0% 42 .29
A0, 0%
S0 00
20.0%% 15.3%%

10.0%% -

0.0%

Integrated Science Mathaemartics
o Attaining M Mot attaining

In Integrated Science 57.8% of the teachers attained the minimum competency benchmark of 75%
while in mathematics only 15.3% did so. Such low a competency level, especially in Mathematics,
which is a foundational subject underscores the urgent need to put in place intervention programmes to
support the teachers, given the large numbers teaching mathematics without specializing in the subject.
Even in Integrated science, the 42.2% that did not meet the minimum competency benchmark is
significant

3.5 PERCENTAGE OF TEACHERS ATTAINING MINIMUM COMPETENCY LEVELS IN
PEDAGOGICAL KNOWLEDGE IN INTEGRATED SCIENCE AND MATHEMATICS
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The overall mean scores in the pedagogical content knowledge in Mathematics and Integrated Science
for Junior Secondary school teachers are presented in Figures ??? and ??? respectively.

Figure 16
Junior School Teachers’ Pedagogical Content Knowledge (PCK) in integrated science and
mathematics

Percentage of teachers attaining competency level score
of 75246 and above in pedagogical Knowledge
DH_ 1%

100, 0%

ETeRe A3.8%

BO.0%%

FO, 0%

60,094

SO.0%

A0, 094

0, 0%

g 16G.29

100, 0024 - 1.9%4

(SRS L

Integrated Sclence PMathematics
m Attalnlng = Mot attalning

Figure 16 shows the percentage of teachers attaining the minimum Teacher Proficiency benchmark
score of 75% in pedagogical knowledge. The number of teachers attaining the benchmark score in
Integrated Science was 16.2% and 1.9% in Mathematics. It is worrisome that almost all teachers
teaching mathematics (98.1%) could not attain the minimum competency level in pedagogical
knowledge. Even in Integrated Science a very high proportion at 83.8% did not attain minimum
competency level.

3.6 PERCENTAGE OF TEACHERS ATTAINING SPECIFIC COMPETENCIES BY BLOOM
TAXONOMY LEVELS IN INTEGRATED SCIENCE AND MATHEMATICS

3.6.1 Integrated Science

Figure 17 presents the percentage of teachers attaining specific competencies by bloom taxonomy
levels in Integrated Science

Figure 17

Percentage of Junior School Integrated Science Teachers Attaining Specific Competencies by Bloom Taxonomy
Levels
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It is evident from Figure 16 that in Integrated Science, items on application level registered the highest

number of

correct scores (82.7%) followed by synthesis (82.4%). Test items at comprehension level

registered the least number of correct scores (68.4%). Also fewer teachers scored correctly on items on
analysis (72.3%), knowledge (74.9%) and evaluation.(77.2%). This implies that there is a need to
strengthen the capacity of teachers in all levels for acquisition of low and high higher order skills.

3.6.2 Mathematics
Figure 18 presents the percentage of teachers attaining specific competencies by Bloom’s Taxonomy
levels in Mathematics

Figure 18
Percentage

FAS NS
SO0
50,0946
A0, 0345
30.0%
20,054
10.0%5

D05

of teachers attaining specific competencies by bloom taxonomy levels in Mathematics

Percentage of mathematics teachers attaining bloom taxonomy
levels

G1.7%%

54, ®o4 5 7.6 50, 0%

h ‘ S, 50
52.8% 50.0%
45,29 —— .
% FEW-LY:
I I I | I
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= Correct Response = Wrong Responss

From Figure 18, it is evident that in Mathematics, items on application level registered the highest
number of correct scores at 57.6%. This was followed by items at comprehension (52.8%) and analysis
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(50.0%) levels. Items on synthesis registered the least number of correct scores at 38.3%. Items on
evaluation and knowledge also registered less than 50% of correct scores at 43.5% and 45.2%
respectively. This implies that there is need to strengthen the capacity of teachers in all levels for
acquisition of low and high order skills.

3.7 WRONG ANSWER ANALYSIS
This will be provided in the detailed final report
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CHAPTER 4
CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS:

From the findings in Chapter 3, the study revealed majority of teachers possessed a Bachelor's Degree
in Education, demonstrating a good academic background. A significant proportion of the teachers had
the recommended workload of either 27 lessons or below; implying that they could leverage on the
remaining time for effective lesson preparation and learner assessment. In addition, majority of the
teachers reported class sizes that were either of the recommended size of 45 learners or less; meaning
that the classes are manageable and teachers can pay individual attention to learners.

On the other hand, the study has also revealed significant proficiency gaps in both content knowledge
and pedagogical knowledge among Junior School teachers teaching Mathematics and Integrated
Science. The mean scores for both content knowledge and pedagogical knowledge were below the
expected minimum competency level of 75%. In Mathematics 84.7% of the teachers could not attain
the proficiency benchmark in content knowledge while paltry 98.1% failed to attain in pedagogical
knowledge. In Integrated Science some 42.2% of the teachers failed to attain the minimum competency
benchmark in content knowledge while 83.8% could not attain in pedagogical knowledge.

This worrisome situation is compounded by the significant proportion of teachers who did not
specialize in either Mathematics or Integrated during pre-service training but are teaching the two areas.
Moreover, a large proportion of the teachers (almost a half) reported workloads and class sizes above
the recommended levels. For example in Integrated Science 42% of the teachers have class sizes
ranging from 71 to over 100 learners. Indeed 13% had over 100 learners in a class. Last but not least,
the smaller proportion of females teaching the two subjects can also leader to the entrenchment of
gender stereotypes that science and mathematics is not for girls.

RECOMMENDATIONS:

Given the identified challenges from this study and the levels of improvement realized from the end-
line TPT of the School-Based Teacher Support System (SBTSS), it is recommended that the following
be the targets for improvement:

Baseline Score  Improvement by | Endline Target

Learning Area

Content Knowledge

Mathematics 50.09% 1% 51.09%
Integrated Science 73.93% 2% 75.93%
Pedagogical Knowledge

Mathematics 46.09% 5% 51.09%
Integrated Science 50.09% 5% 55.09%

In order to realize the targeted improvement, urgent intervention measures needs to be put in place.
This is particularly so in the face of Government policy that requires 60% transition to the STEM
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Pathway in Senior School starting from the Year 2026. We therefore make the following
recommendations:

1)

2)

3)
4)

5)

6)

7)

8)

Professional development programmes focused on pedagogical content knowledge and
targeting the identified proficiency gaps in both subject content and pedagogical skills should be
developed and/ strengthened with particular attention to the specific areas in each subject as
revealed by item analysis.

School based monitoring and support programs for the Junior School teachers, particularly
those teaching subjects that they did not specialize in at pre-service training should be
strengthened. A collaborative approach between CEMASTEA, Quality Assurance and
Standards Officers, and Curriculum Support Officers should be strengthened.

Establish mentorship and coaching programme for the newly recruited teachers. This could
include pairing them with experienced mentors and offering professional guidance.

Strategies for alleviating teacher workload should be explored, especially those with lessons and
classes with sizes above the recommended limit.

Strengthen mechanisms for ongoing monitoring and evaluation of teacher proficiency levels to
track progress over time. Regular assessments and feedback loops can help identify emerging
challenges and guide the refinement of intervention strategies.

Invest in research to identify effective interventions for improving teacher proficiency in
Mathematics and Integrated Science. Collaborate with educational research institutions and
stakeholders to implement evidence-based practices.

Implement initiatives to promote gender equity in teaching, including recruitment drives,
targeted scholarships, and professional development opportunities for female teachers in STEM
subjects.

Explore options for managing class sizes to ensure optimal learning environments for both
teachers and students. This could involve optimizing classroom layouts, implementing
innovative teaching approaches, or advocating for policy changes related to class size limits.
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