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3Introduction

• Over the years, the Government of Ghana has attempted to 

increase equitable access to high quality education across all 

levels. 

• Interventions include fCUBE, school feeding, CBE, elimination of 

schools under trees, among others.

• The result has been: 

1. Increased demand for secondary education, with relatively limited access

2. Inequities in the demand for secondary education (3/4th denied access)

• The present report underlies the Research Agenda component 

of SEIP, seeking to provide evidence to inform policy directions. 

• It is follows from a previous study conducted by the Ministry of 

Education (Bosumtwi-sam, Boakyie-Yiadom, Oduro & Mensah, 

2016) to identify causes of failure in Math and Science.
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Context of Sec. sch. learning & students achievement
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• Whilst there has been significant improvement in secondary school learning  outcome in the 

past two decades, achievement in Math and Science (WASSCE) has not been encouraging.
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Fig 2: Trends in M & S achievements in WASSCE since 2011
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Context of Sec. sch. learning & students achievement

• At the basic school level, national and international studies (TIMSS, NEA 

etc.) have showed that Ghanaian students do not perform as 

expected, under-achieving in Math and Science.
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Year
NEA

Year
EGMA

Year
EGRA

Year
TIMSS

Results Math English Results Results

2013
< 23% 

passed
MC

< 40% 
passed

MC
2013

Pupils have difficulty with 
Math beyond the 
memorisable level

2013

Pupils struggled with 
foundational reading 
skills. 2% or less were 

able to read with 
fluency and 

comprehension

2003
2nd from the 

bottom

2016
< 25% 

passed
MC

< 40% 
passed

MC
2015

Same outcome as 2013
2015

Same outcome as 
2013

2007
2nd from the 

bottom

2011 bottom



Identified cause-interventions

Causes: lack of teaching and learning materials, inadequate instructional time, an 

overcrowded curriculum, lack of teacher pedagogical content knowledge and lack 

of in-service training opportunities (Anamuah-Mensah report, 2002, Armah, 2015; 2017)

Recent Interventions:

• Establishment of NIB, NTC, NaCCA

• SEIP

• INSET & CPDs

• T-TEL

• Learning Project etc
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Related Literature (Empirical)

Trends In Math and Science Study (TIMSS):

• Home support, teacher preparation, career satisfaction and engaging instruction relate to 

higher math and science achievement (Mullis, Martin, Foy, & Arora, 2012) 

• Students with positive attitudes toward mathematics have higher achievement (ibid) 

• Emphasize academic success and have safe and orderly environments (ibid)

Programme for International Student Assessment (PISA):

• Positive self-efficacy belief is highly relate to motivation, learning behaviour, general 

expectations for the future and students’ performance (OECD, 2007).

• Motivation to learn science covers three constructs: interest in science topics, enjoyment of 

science and motivation (OECD, 2015).

• Beliefs about one’s own success or failure in academic learning have shown to be strong 

predictors for further effort and success, including test scores in student (OECD, 2015).
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Related Literature (Empirical)

THE WORLD BANK:

• Prepared learners, skilled and motivated teachers, school management, and school 

inputs are the key drivers to learning and achievement.

LOCAL STUDIES:

• Parental involvements, the child’s academic ambition and the child’s 

effort are major drivers of improved achievement (Ampofo & Osei-

Owusu, 2015).

• Teachers, attitude towards math, teaching methodology and students’ 

self-motivation influence higher academic performance  (Enu, 

Agyeman, Nkum, 2015; Armah, 2015; Armah in progress)
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BIG QUESTION:

SO WHAT DOES THE 

LITERATURE ACTUALLY SAY 

ARE THE DRIVERS OF 

IMPROVED LEARNING 

OUTCOME/ACHIEVEMENT
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Conceptual Framework 10
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Figure 1: Factors Influencing Student Achievement

• A large body of studies have 

specifically identified a 

complexity of factors either 

originating from inside or 

outside the school system 

including school, teacher 

and student characteristics 

as contributing positively or 

negatively to students 

learning outcome 

(Akyeampong, 2010, Osei-

Mensah, 2012; The World 

Bank, 2017)



Research Questions

• The following research questions guided the study:

1. What are teacher and school background factors that can potentially 
promote academic achievement of students in the SEIP schools?

2. What are students and teachers’ perception of such factors as home 
environment support, school climate, and classroom instruction in the 
SEIP schools?

3. To what extent do the factors relate to academic achievement in Math 
and Science?
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Derived Variables (Constructs) 12

Home Support 

Parental Support:

1. My parents check if I do my 

homework (SQ5a)

2. I talk about my schoolwork with my 

parents (SQ5)

Classroom Instruction 

Value Math:

1. I would like a job that involves using Math (SQ10a)

2. I need to do well in Math to get the job I want (SQ10b)

Confident student:

1. Math is harder for me than any other subject (SQ9a)

2. My teacher tells me I am good at Math (SQ9b)

Response options & Coding (in SPSS): 

1- (“agree a lot”)                       2- (“agree a little”)

3- (“disagree a little”)               4- (“disagree a lot”)

School Climate:

1. I like/enjoy being in the school (SQ6a)

2. I feel safe when I am in school (SQ6b)

Career satisfaction:
1. I am frustrated as a teacher (TQ9a)

2. I plan to continue as a teacher for as long as I 

can (TQ9b)

School Resource for M & S

Working Condition:

1. Classrooms are overcrowded (TQ8b)

2. The school building needs significant 

repairs (TQ8a)



Methodological framework 13

7. Data Processing, Entry and Analysis

Training of data entry Clerks/research assistants. Established protocols and 

procedures for data entry, created codebook, entered the data and cleaned 

it by checking out-of-range and using 10% of questionnaires for further 

validation. Data was then analyzed using frequencies, percentages, means, 

standard deviations, ANOVA and correlation.  

MOE sent letters of introduction to all select schools highlighting the purpose 

of the research and seeking for cooperation. 

Research team drafted and finalized student and teacher survey 

questionnaires for pilot study.

Seven research assistants were recruited and trained on the purpose of the 

study, content of the questionnaire and appropriate data collection measure 

and ethical considerations

School codes were generated for purpose of data analysis and identification

Field testing was conducted at Presbyterian SHS, Osu, after which data was 

analyzed to inform final questionnaire for actual data collection.

6. Data collection

The seven research assistants collected data from the 13 selected schools 

under directions and guidance of the Consultant, and adhering to quality 

control and ethical measures.

5. Pilot study and analysis

4. Training research assistants

1. Obtained research permit and 

cooperation from schools

3. Generation of school codes

2. Draft and development of 

questionnaires

Figure 2: Methodological framework of the study



Major Findings

TEACHER AND SCHOOL BACKGROUND FACTORS CAN AFFECT ACADEMIC ACHIEVEMENT 

• The teachers appear to possess sufficient qualification and experience 

to stimulate Progress in math and science lessons: however, some of the 

teachers are teaching subjects that they appear untrained for, 

reflecting the incidence of out-of-field teachers in the SEIP schools. 

• There working condition of teacher is somewhat better, with evidence of 

poor working condition in some of the schools. 

• Adequacy of workspace for lesson preparation, teacher collaboration and pupil 

instruction appear to associate stronger with the working conditions of the 
teachers.
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Major Findings

• Emphasis on academic success in the SEIP schools is medium, suggesting 
that a ‘somewhat’ desire to succeed drives school and academic 
activities within and outside the schools. 

• Parental support for student achievement plays significant role in students’ desire to do 
well in school.

• There is student gender parity in the SEIP schools, consistent with 
governments efforts to empower women and provide equal learning 
opportunities for all.

• College or university aspirations of students are not guaranteed as majority 
of them appeared to be older than the level of education they find 
themselves.
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Major Findings

PERCEPTION ON THE FACTORS (HOME ENVIRONMENT SUPPORT, SCHOOL CLIMATE, 
CLASSROOM INSTRUCTION) IN THE SEIP SCHOOLS

• Students in the SEIP schools largely, have uneducated parents with only few 
having at least one parents with post-secondary education.

• Parents of students in the SEIP schools are highly concerned about their 
wards’ education, particularly paying attention to students’ completion of 
homework.

• Favourable school climate prevails in the SEIP schools, and it is very much 
likely to improve if extra efforts are made to make the students feel sense of 
belonginess within the school setting.
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Major Findings

• The students are positive about the study of Math and Science, valuing 

the subjects as relevant to their present and future success in life.

• Students are somewhat confident in their ability regarding the study of 

Math and Science. 

• Engaging classroom, in which teachers are tolerant and students are 

motivated to ask questions in respect of their misconceptions of Math 

and Science, is necessary conditions for successful teaching and 

learning of Math and Science. 
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Major Findings

EXTENT TO WHICH THE IDENTIFIED FACTORS RELATE TO ACADEMIC ACHIEVEMENT IN MATH 
AND SCIENCE

• Students’ academic achievement is not significantly associated with the low 

level of parental education

• Student who reported not having parental support scored higher in M& S than 

those who reported they have parental support, highlighting 2 contextual 

possibilities.

1. Students’ achievement may not be determined largely by parental involvement but other dominant constructs

2. Data may not have been accurately provided by the students ( a major methodological limitation with survey 
research)

• The school climate prevailing in the SEIP school relate positively with students’ 

achievement in Math and Science
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Major Findings

• Students achievement in Math and Science is positively related with 

their attitude towards the subjects, particularly attitude is determined by 

their likeness for the subjects and the perceived value expectancy for 

the subject.

• Higher Math and Science confidence is associated with higher 

academic achievement, as highly confident students are highly 

motivated and cognitively prepared for success.

• The more students are involved in or engaged by Math and Science 

lesson, the more likely they are to score higher marks. 
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Recommendations

WHAT MoE and GES SHOULD DO:

• The MoE and/or GES should encourage right-age school enrolment 
among the populace, investigating and monitoring the reasons for 
delays in pupil enrolment and transition through schools at all levels.
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• MoE may adopt funding strategies which are responsive to 

students and school needs

• MoE spending in education should support access to 

early/right-age enrolment, particularly for families with 

disadvantaged socio-economic background

• GES may develop initiatives that clearly spell out the basic 

set of resources that, at minimum, must prevail in the schools 

to guide and track resource provision and adequacy



Recommendations

• The MoE should pursue and intensify efforts initiated to increase women 

participation in STEM related fields, to increase female proportion of 

STEM teachers

• MoE may develop a National STEM programme for education

• GES may develop initiatives to support learning opportunities in female clubs or community. The club 

should deeply inspire girls into male-dominated fields, provide internship opportunities etc

• MoE may develop special schemes and programme that present accomplished women in STEM fields 

as mentors and resources persons

• MoE can provide funding/incentives for female graduates in STEM who might want to be teachers

• GES should ensure conducive work environment by particularly ensuring 

that the teacher are relatively ‘satisfied’ with conditions of school and 

their work environment.
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Recommendations

• There is the need to ensure that teachers have adequate workspace for teacher 
preparation, collaboration and pupil instruction. 

• Encourage the use of data information system for school diagnosis, so that struggling schools 
and school-background factors of learning disruption are easily identified and addressed.

• GES should design effective and practice-oriented PD programmes tailored to the individual 
specialized need of the teachers.

WHAT HEAD OF SCHOOLS, MANAGEMENT & BOARD SHOULD DO:

• The head of schools (HoS) may encourage high optimism to succeed in 
students especially in Math and Science by ensuring job’s satisfaction, 
promoting greater understanding of curricular goals, leveling higher 
expectation for teacher and student achievement, and convincing 
parents of their significant role in pupil success.
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Recommendations

• HoS should set ‘institutionally’ clear and attainable goals distilled out of the national 

education goals and develop multiple strategies to meeting these goals.

• Copies of the goals be given to all students so that they are copiously informed about the 

educational and academic expectations of them

• HoS, management & board should  design behaviour change interventions  that assure 

students that academic and cognitive abilities can be developed and improved.

• HoS, teachers and other school authorities should endeavour to promote congenial and 

safe environment, constructive disciplinary set-up, healthy relations and high student morale 

within the schools, as this may have the tendency of instilling a sense of belongingness in 

students.
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Recommendations

WHAT TEACHERS SHOULD DO:

• The teachers should adopt the use of interesting teaching methodologies that 
promote deep interest in the study of Math and Science, provoking deep 
cognition and supportive learning milieu, whilst connecting learning to 
students’ background. 

• Teachers may provide prescriptive, detail feedback to students in respect of their 
performance. Formative assessment should be used frequently.

• Teachers may select events and learning experiences which connect Math and Science to 
careers in manner that do not strengthen existing Math and Science stereotypes

• Teachers are advised to provide continuous access and contacts with resources for students 
who continue to express interest in topic after class has moved on to other areas.

• Teachers may encourage problem-solving, perceptual relations between content and 
learning experience, encouraging spatial skills among students. 
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Suggestion for Further Studies

• A similar study is undertaken through mixed method approach to research. This will give wider 

perspective and understand better to the phenomenon understudied, given the limitations of 

quantitative methpods.

• A regression analysis to examine the actual impact of the constructs on students’ achievement, 

whilst providing accurate statistical space to explain variance in the variables as well as 

predicting students’ academic gains

• Recognising the growing effects of school and community level influences of pupils’ attainment, 

preliminary tests were run to explore existence of such influence. The unconditional models (hox, 

2010; snidjers & bosker, 2012) for Maths and Science revealed significant school level influence 

on achievement.  Approximately 38% and 22% of pupils’ achievement differences for Maths and 

Science respectively were explained by school level factors (e.g. teacher characteristics, school 

ethos, and class size). More data should be collected to investigate the extent to which these 

variables could potentially influence pupils’ achievement levels
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Further Studies

• The data on 2017 WASSCE results has been accessed from WAEC. SEIP 

started in 2014 with this batch of students in SHS1 by then.  It is therefore 

timely to investigate how the data will behave, exploring the learning 

outcome of SEIP students relative to non-SEIP students. 

• A study to investigate the forms of assessment, frequency of assessment 

and effect on achievement in the SEIP schools is suggested.
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