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Glossary of acronyms

BS           Basic Schools

CCT                      Coalition of Concerned Teachers

COTVET               Council for Technical and Vocational Educational Training

CPD           Continuous Professional Development

CSR           Corporate Social Responsibility

GES                      Ghana Education Service

GESDI                    Ghana Education Staff Development Institute

GIFEC                   Ghana Investment Fund for Electronic Communications 

GNAT                    Ghana National Association of Teachers

GSTEP                 Ghana Science and Tech Explorer Prize

ICT                        Information and Communication Technology

INTED                   Institute of Teacher Education and Development

JHS                       Junior High School

KNUST                  Kwame Nkrumah University of Science and Technology

MESTI                   Ministry of Environment, Science, Technology and Innovation 

MIC           Middle Income Country

MoE                       Ministry of Education

NaCCA                 National Council for Curriculum and Assessment

NAGRAT             National Association of Graduate Teachers 

NTC                       National Teaching Council

ODA           Overseas Development Assistance

PEN           Practical Education Network

SEN           Special Educational Needs

SHS           Senior High School

STEM                   Science, Technology, Engineering and Mathematics

STMIE                        Science, Technology, Mathematics, Innovation and Education

TVET           Technical and Vocational Education and Training

UCC                      University of Cape Coast 

UEW                     University of Education Winneba 

UG                        University of Ghana
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This report explores the practical teaching of Science, Technology, Engineering and Mathematics (STEM) at 
Junior High School (JHS) level in Ghana. The report, which is relevant to all leaders working in this sector, 
summarises both the barriers and opportunities in practical STEM education.

This research was conducted as part of the Ghana Science and Tech Explorer Prize (GSTEP), a three-year 

programme working with 20,000 Junior High School (JHS) students to support the development of 
entrepreneurial products and skills to solve community challenges.

As part of the GSTEP programme, data was gathered from running events and conducting research in the two 

largest regions of the country - Greater Accra and Ashanti - with 8,086 students, 465 teachers and 215 industry 
leaders from the public, private and non-profit sectors.

The research has brought to the fore the tremendous potential of practical STEM education to empower the next 
generation of Ghanaians and to upskill the workforce of the future. It has also made clear the need for further 
action from sector leaders.

Executive summary

Aims of the report
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Figure 1: Students and facilitators at GSTEP hack event in Adenta, November 2021



The report is structured within the following sections:
1.  Introduction
2.  Background and context: STEM and practical education in Ghana
3.  Barriers to practical STEM education
4.  Opportunities in practical STEM education
5.  Opportunities to work with the GSTEP programme

The latter three sections - on barriers and opportunities - are structured within the four most commonly-cited 
themes throughout the GSTEP research phase. It’s acknowledged that this is not an exhaustive list of themes. 
The themes are:

Structure of the report

Despite significant progress in Ghana’s education system over the past few decades, the adoption of practical 
STEM education remains low. Some of the key barriers include:

Resources and materials (see p.11): Fewer than 10% of schools in Ghana own the necessary science 
equipment and labs needed for practical STEM education;1 and over 60% of public schools do not have 
access to electricity, which limits the efficacy of digital equipment.2 

Teacher training (see p.11): Very few STEM teachers are trained in practical teaching methods. 38% of JHS
teachers surveyed reportedly never do practical activities with their students; and a further 37% of teachers 
only do practical activities up to three times a term.3

Public sector and policy implementation (see p.13): There does not appear to be a clear implementation 
plan or curriculum focussed on practical STEM education in Ghana. Communication on the existing plans is 
disconnected, both between government departments and between policymakers and schools.

Funding (see p.14): The current public sector funding on education (approximately 14% of national funding)
is insufficient for the provision of basic STEM resources and materials.4 Many non-profit organisations 
working on STEM education are also struggling to access the required funding.5

Barriers to practical STEM education

1.  Resources and materials
2.  Teacher training
3.  Public sector policy and implementation
4.  Funding

The key findings in respect to these barriers and opportunities are summarised below.

1.

2.

3.

4.
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Resources and materials (see p.20): The public sector should leverage the GSTEP programme to endorse 
and publicise the use of low-cost local materials to support practical education. The public sector should also 
review the GSTEP lesson plans and promote them, where appropriate. 

Teacher training (see p.21): Universities offering teacher training should collaborate with the GSTEP
programme. Industry leaders can also support teachers as GSTEP mentors. 

Public sector and policy implementation (see p.22): The public sector can use the GSTEP programme’s 
platform to raise awareness of existing government-led STEM programmes. The public sector can also learn 
from GSTEP’s findings to strengthen their communication and collaboration between policymakers and 
schools.

Funding (see p.23): Private sector industry leaders should consider sponsoring the GSTEP programme, 
including cash sponsorship and in-kind support.

Resources and materials (see p.15): The public sector should leverage the GSTEP programme to endorse 
and publicise the use of low-cost local materials to support practical education. The public sector should also 
review the GSTEP lesson plans and promote them, where appropriate. 

Teacher training (see p.16): Universities offering teacher training should collaborate with the GSTEP 
programme. Industry leaders can also support teachers as GSTEP mentors. 

Public sector and policy implementation (see p.17): The public sector can use the GSTEP programme’s 
platform to raise awareness of existing government-led STEM programmes. The public sector can also learn 
from GSTEP’s findings to strengthen their communication and collaboration between policymakers and 
schools.

Funding (see p.19): Additional public funding (approximately 20% of the national budget) is needed from the 
public sector to fund the provision of basic scientific equipment and materials. More funding from 
Ghana-based private sector organisations would also help to meet these needs.

1.

2.

1.

2.

3.

4.

3.

4.

The GSTEP programme aims to leverage several of these opportunities, working alongside industry leaders 
from the public sector, private sector and non-profit organisations. Some of these opportunities include:

Opportunities to work with the GSTEP programme
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Despite these barriers and challenges, there are also some promising opportunities to help strengthen practical 
STEM education in Ghana. Some of these opportunities include:

Opportunities in practical STEM education



GSTEP is a three-year programme working with 
20,000 Junior High School (JHS) students to support 
the development of entrepreneurial products and 
skills to solve community challenges.

The GSTEP programme consists of a series of 
challenge prize competitions, where students will be 
encouraged to develop new business ideas in teams, 
with support from schools and teachers. GSTEP will 
also provide training, coaching, mentorship and 
resources to support the students. 

In doing so, the programme aims to strengthen the 
interest in STEM and ICT subjects, as well as 
supporting the development of key entrepreneurial 
and enterprising skills (such as critical thinking and 
presentation skills).

The GSTEP programme is being delivered by five 
consortium partners (see Annex 1), working 
alongside the Ghana Ministry of Education (MoE), the 
Ghana Education Service (GES), teachers, schools, 
private sector industries and non-profit organisations. 

The first GSTEP challenge prize is expected to 
launch in June 2022. The programme will initially 
focus on the Greater Accra and Ashanti regions, with 
the ultimate aim to expand the programme nationally. 

The key findings from this research are presented in 
this practical report. 

1. Introduction

This report explores the practical teaching of Science, 
Technology, Engineering and Mathematics (STEM) at 
Junior High School (JHS) level in Ghana. The report, 
which is relevant to all leaders working in this sector, 
summarises both the barriers and opportunities in 
practical STEM education.

This research was conducted as part of the Ghana 
Science and Tech Explorer Prize (GSTEP). Data was 
gathered from running events and conducting 
research in the two largest regions of the country - 
Greater Accra and Ashanti - with 8,086 students, 465 
teachers and 215 industry leaders from the public, 
private and non-profit sectors. 

The research has brought to the fore the tremendous 
potential of practical STEM education to empower the 
next generation of Ghanaians and to upskill the 
workforce of the future. It has also made clear the 
need for further action from sector leaders. 

Aims of the report

About the Ghana Science and Tech 
Explorer Prize (GSTEP)
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Figure 2: Students and teacher at GSTEP hack 
event in Adenta, November 2021



Since April 2021, the GSTEP programme has been conducting research in preparation for the launch.

The primary research methods, which form the basis of this report, include:

Figure 3: Summary of research methodology

The research methodology

Alongside this primary research, the GSTEP team have reviewed key secondary literature on practical STEM 
education in Ghana.

6

2
surveys 
reaching

roundtables with leaders across the public, private and non-profit sectors

students and teachers from schools in the Greater
and Ashanti regions

8,066 465 125

20
hack events with students and teachers from schools 

1,025 272 112

5

private sector roundtable event, convening2

190

Spanning districts across the Greater Accra and the Ashanti regions.14

roundtable events for non-profit 
organisations, convening2

public sector leaders; and129

leaders from organisations40 35

Events and training sessions with            youth ambassadors.20

Including:

private sector industry 
roundtable event, convening1 leaders from21 organisations15

Events and training 
sessions with 

industry 
mentors.20 in-depth interviews with 

industry leaders.5



Figure 4: Teachers at GSTEP hack event in Dansoman, August 2021
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Figure 5: Student at hack event in Adenta, November 2021

Yet Ghana is facing a shortage of scientists, 
engineers, mathematicians and ICT specialists, with 
many Ghanaians leaving education without the 
necessary skills for jobs in this new economy. The 

African continent currently generates less than 1% of 

the world’s scientific research,10 with 198 researchers 
per million people, compared with over 4,000 in the 

UK and US. Ghana ranks 90 out of 137 countries in 
the World Economic Forum’s rankings on 
Mathematics and Science education.12

Failure to bridge the STEM and ICT skills gap has 
widespread implications and limits the ability to 

create locally-led development. 80% of Ghanaian 
industries believe that an undersupply in digital skills 
will hamper expected economic growth in Ghana; 
and nearly 20% of industries think they will need to 
recruit only internationally for their digital skills.13 

2. Background and context: 
    STEM and practical education in Ghana

Ghana is facing a skills gap in relation to Science, 
Technology, Engineering and Mathematics (STEM) 
and Information and Communications Technology 
(ICT). 

There is a high demand for STEM and ICT skills. 
Sub-Saharan Africa is seeing a boom in the ICT 
industry which is set to continue growing, with Ghana 
acting as a leading hub.6 Ghana alone is expected to 

offer 9 million digital jobs and nearly $4 billion in 
revenue potential by 2030.7

Ghana also requires scientists and engineers in order 
to meet its infrastructural and social development 
plans, including energy, health and sanitation.8 

Ghana’s Ministry of Environment, Science, 
Technology, and Innovation (MESTI) acknowledges: 
“the economy of our modern world is 
knowledge-based and science and 
technology-driven”.9

The STEM and ICT skills gap
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The Government of Ghana has invested substantial resources into the education sector in recent years. As a 

result, the youth literacy rate in Ghana is now over 92%. 14

The Government of Ghana also recognises the importance of digital and STEM education, which has been 
reflected in some significant policy commitments, as set out in Figure 6.

Despite this ongoing focus on STEM education in Ghana in the public sector, there have been some barriers to 
the success of these policies, which will be explored later in the document.

For example:
In 1987, the Ministry of 
Education restructured the 
educational system, which 
included an increased focus 
on Mathematics, Science 
Technology, Social 
Sciences and technical 
skills.15

With these reforms, the 
Government introduced a 
number of measures, such 
as the first Science, 
Technology, Mathematics, 
Innovation and Education 
(STMIE) clinics. This is an 
initiative for JHS students to
use local materials to make 
products and models for 
exhibition.16

For example:
In 2015, Ghana’s Ministry of 
Education published the 
ICT in Education Policy,17 
which highlighted the need 
for teacher training in digital 
skills and the introduction of 
ICT as a subject from 
primary school through to 
high school. 

In 2018, the Ministry of 
Education published the 
Education Strategic Plan 
2018-2030,18 which 
highlights the need for 
“improved quality of 
teaching and learning and 
STEM at all levels” as a key 
priority. The adoption of 
‘ICT education’ is also 
highlighted as one of the 
top Ghana Education 
Reforms.19

For example:
The Government is currently 
“coordinating the 
implementation of these reform 
initiatives through the National 
Education Reform 
Secretariat”;20 and GES is 
developing a handbook on 
STEM education for JHSs.

The Government is building 35 
STEM Senior High Schools 
(SHS) and 5 STEM-based 
universities, as set out in the 
2022 budget.21

The National Council for 
Curriculum and Assessment 
(NaCCA) is in the process of 
developing a STEM curriculum. 
Currently they are focussing on 
stakeholder engagement to 
inform the curriculum.

The Government is equipping 
all Technical and Vocational 
Education and Training (TVET) 
schools with leadership skills, 
technical training and 
vocational equipment.22 This 
investment in TVETs should 
help to bridge the gap between 
the demands of STEM 
industries and employers; and 
what is taught in secondary 
schools. 

A brief policy overview

Figure 6: Brief STEM education policy overview

The Government of 
Ghana has had a 
long-standing interest
 in STEM education.

Over the last decade,
there has been a 
renewed focus on ICT
and STEM education. 

Currently, ICT and 
STEM remains central 
to the Government’s 
education agenda and 
future plans.
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Rote-learning and lecturing are the most common teaching methods in Ghana, with limited practical learning 
and opportunity for student enquiry and questioning.23 24

38% of JHS teachers surveyed by the GSTEP programme reportedly never do practical activities with their 

students; and a further 77% of teachers only do practical activities up to three tines a week.25

However, practical education is proven to be an effective way to boost engagement, cognitive understanding, 
problem-solving and design-thinking, especially in STEM subjects.26 The Practical Education Network (PEN) 

found that, after using practical methods, science scores increased by 97% over the course of the academic 

year; and students’ attitudes towards science improved by 141%.27

There is also a clear willingness from teachers and schools to engage with more varied learning techniques, as 

shown by 465 teachers and 125 schools that have taken part in the GSTEP research and events to date (see 
Annex 2). 

Given the growing evidence for the benefits of practical STEM education to support learning outcomes, there 
are a growing number of organisations dedicated to this work in Ghana. You can see some examples of 
non-profit organisations working in this sector in Annex 3 and private sector organisations in Annex 4.

The opportunity for practical STEM education

Figure 7: Student presentation at GSTEP hack event in Adenta, November 2021
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Unreliable electricity access limits the use of digital equipment

Traditional rote-learning methods still dominate

3. Barriers to STEM and practical 
    education 

Few schools own science equipment and labs

A. Resources and materials

B. Teacher training

59.8% of JHS students surveyed in the Greater Accra and Ashanti regions reportedly have access to an ICT 
lab.31

However, only 40% of public schools have access to reliable electricity, making it difficult to use the 
equipment.32

For schools that do have electricity, many face regular power blackouts (or ‘dumsor’) and electricity 
shortages. These blackouts disproportionately impact the poorest  communities.33

Rote-learning is the most common teaching method in Ghana, with lectures, chalk and talk methods, 
question-and-answer sessions, textbook reading and note-writing amongst the most common techniques.32 35

There are limited practical learning opportunities for students; and any practical activities tend to be
limited to teacher demonstrations. Student questioning and enquiry also tends to be discouraged.36 37

Fewer than 10% of public schools in Ghana own a single piece of science equipment.28

Only 8.6% of JHS teachers surveyed in the Greater Accra and Ashanti regions reported having science labs 
in their schools.29

In schools that do have science equipment, it is often managed poorly, resulting in the teacher returning to 
lecture-style teaching.30

Even lower-cost equipment and materials are not being adopted widely

Despite the growing availability of lower-cost science materials and equipment, these have not been adopted 
widely by schools in Ghana.

This is partly owing to an assumption amongst many schools and teachers that high-tech equipment is 
required in order to undertake practical educational activities.

11



8.5% of JHS teachers in Ghana have not received any formal teacher training.40

This is higher in the most deprived areas of the country, where 19.2% of JHS teachers are untrained.41

There is also regional disparity in teacher training. In the Western, Upper West, Upper East, Northern and 

Brong Ahafo regions, 80 to 90% of all teaching staff are trained, compared with over 90% in the Ashanti, Volta, 
Eastern and Greater Accra regions. The highest percentage of trained teachers are found in the Greater Accra 
(95.2%) and Ashanti (94.2%) regions.42

Not all teachers receive formal teacher training

40.2% of JHS students surveyed in the Greater Accra and Ashanti regions indicated that they performed 
practical science activities up to once a term or not at all.38

According to an international benchmarking survey (TIMSS 2011 survey), students' performance in science 
subjects is poor (despite good preparation amongst teachers), which implies these learning methods are not 
proving effective.39

There is a high attrition rate of teaching staff, at approximately 7,000 annually.46

Interestingly, 88% of JHS teachers surveyed in the Greater Accra and Ashanti regions stated that they either
enjoy or really enjoy teaching.47

Despite this, many teachers appear to be leaving their jobs. Career development and personal development 
were reported as the top career motivations for JHS teachers surveyed in the Greater Accra and Ashanti 
region.48 It could be assumed that teachers are not currently feeling supported in their development.  

Many teachers have also called for a pay review.49 50 This has been supported by the Ghana National 
Association of Teachers (GNAT), National Association of Graduate Teachers (NAGRAT) and the Coalition of
Concerned Teachers (CCT).51

The turnover of teachers is high

●

●

●

●

●

Training in practical education is very limited

For teachers that do receive teacher training, most do not have training in practical learning. During teacher 
training, rote-learning and lecture-style teaching methods are typically reinforced and encouraged.43

38% of JHS teachers surveyed by the GSTEP programme reportedly never do practical activities with their 
students; and a further 37% of teachers only do practical activities up to three times a term.44

For teachers that do receive training in practical education, there is limited ongoing support available in the 
classroom following the training. This means that much of the knowledge is not put into practice once the 
teachers are at their schools, resulting in a reversion to rote-learning methods.45

●

●

●

●

●

●

●
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There is not yet a clear practical STEM education curriculum or implementation plan

The STEM curriculum for JHS level is not yet complete. The National Council for Curriculum and Assessment 
(NaCCA), the body responsible for curriculum development, is currently collating information from various 
sources and conducting stakeholder engagement to develop the STEM curriculum for all schools.

There does not seem to be a publically-available implementation plan for the rollout of STEM education in 
JHS, following the publication of the Education Strategic Plan 2018-2030.52 The Ministry of Education, 
coordinated by the National Education Reform Secretariat, is working with the Ghana Education Service 
(GES) and other relevant government departments to build out the plans for implementation.53

●

●

Many schools and teachers are not aware of all existing STEM programmes and services

Although there are several government-led STEM programmes and policies, awareness seems to be poor 
amongst many schools and teachers, which has led to low adoption. Examples include:

The Ghana Education Service (GES) have now appointed STEM ambassadors in each region of Ghana. 
However, few schools and teachers are aware of these ambassadors and how to access this support.
The STMIE clinics and fairs - which is an initiative for JHS students to use local materials to make products 
and models for exhibition - are poorly attended and rarely take place.54

The Ministry of Education launched a national online learning system - Edmodo - at the end of 2020, 
prompted by the coronavirus pandemic. This virtual classroom provides a meeting place for teachers, 
students, and parents. However, the adoption has been extremely low (with just 0.1% of students and 
0.75% of teachers accessing the platform), partly owing to poor publicity and training.56

●

Communication between schools and policymakers is disconnected

Communication between the policy-makers and schools is disconnected. Many headteachers and teachers 
are not clear about the new reforms and the way forward, leaving room for confusion.

Plans made at the national policy level often reach headteachers late, forcing them to change plans at short 
notice. For example:

●

●

The JHS school timetable often changes at short notice, especially since the outbreak of coronavirus in 
March 2020. This makes it difficult to plan curriculums and programmes as effectively and efficiently as 
possible.

13

Communication between different government departments working on STEM education is  
disconnected

C. Public sector policy and implementation

There are several different government departments working on STEM education in Ghana, including: the 
Ministry of Education (MoE), the Ghana Education Service (GES), the Ministry of Environment, Science, 
Technology and Innovation (MESTI), the National Council for Curriculum and Assessment (NaCCA), the 
Council for Technical and Vocational Educational Training (COTVET), the National Teaching Council (NTC), 
the National ICT and the Science Resource Centre.

The Government’s plan to roll out STEM is not fully clear to all the stakeholders working on the initiative, 
making it difficult to coordinate information and utilise the relevant resources. Communication between the 
different government departments appears to be disconnected.

▪

▪

▪

▪



D. Funding

Public sector funding is currently insufficient for the provision of basic services and materials

Approximately 14% of total government funding went to education in 2021, which represents 4% of GDP.60 61

This investment has been insufficient to fund basic materials and equipment in JHSs, including for STEM and 
ICT subjects. For example, JHSs have access to only 38.7% of the required textbooks, amounting to a shortfall 

of 1.9 million books.62  

This funding shortfall is disproportionately impacting the rural population, where the school attendance rate at 

basic schools (BS) is 80%, compared with 89% in urban areas.63

Many non-profit organisations struggle to access the required funding

There are many non-profit organisations running education programmes in Ghana, working in conjunction with 
the public sector (see Annex 2). However, it is not always clear and straightforward how and where to access 
funding, including from international governments, corporate funders and foundations.

Many non-profit organisations in Ghana still rely on international donors for funding. However, with the 
ever-changing international aid agendas and the elevation of Ghana to a Middle Income Country (MIC) in 
2010, international funding has reduced. As a percentage of GDP, net Overseas Development Assistance 
(ODA) declined steadily from 6.1% in 2009 to 2.8% in 201364. This poses challenges for the long-term 
sustainability of non-profit organisations working in Ghana.64 66  

Non-profit organisations can face a tension between donor goals and the intended impact

Even for non-profit organisations who do secure adequate funding, there is often a disconnect between their 
aims - typically in line with their impact goals - and the requirements of funders. Given the dependency that 
many non-profit organisations have on external funders, the donor’s goals are often prioritised.67

Practical STEM education is not always inclusive

Currently, women occupy just 25% of all jobs in STEM in Ghana.56 Many girls are deterred from pursuing 
these subjects, given the lack of female role models in STEM.57 

Practical learning methods are not always adapted for students with Special Educational Needs (SEN) and 
learning disabilities.

Schools and teachers are expected to teach in English, in line with government policy. However, the limited 
English proficiency of many JHS students - especially in rural areas - limits the understanding and efficacy of 
these practical learning methods.58 59 

●

●

●
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4. Opportunities in STEM and practical 
    education

Leverage affordable local materials and existing STEM products

Despite these barriers and challenges, there are also some promising opportunities to help strengthen practical 
STEM education in Ghana. Some of these opportunities are outlined below.

A. Resources and materials

Schools should adopt the use of low-cost and locally-manufactured science equipment, such as Dext 
Technology’s ‘Science Set’.68 This kit has been endorsed and recommended by the National Council for 
Curriculum and Assessment (NaCCA).69

Schools and teachers should be encouraged to use low-cost and locally-available materials (such as plastic 
bottles, paper and natural materials), which are often free-of-charge or recycled. These methods are used by 
the Practical Education Network (PEN) and have proven to be effective in improving learning outcomes.70

●

●

Share lessons plans and other useful resources

There is a wealth of excellent educational resources on STEM and practical education, developed by the 
public sector, teachers, schools, non-profit organisations and private sector working in the sector (see Annex
3 and Annex 4). The best resources should be selected and GES should share these with teachers and 
schools to help promote good practice.

These resources could also be stored on an online platform, such as the national virtual learning system: 
Edmodo.71 Given the current extremely low adoption, clear publicity and training will be essential for this to be 
effective.

●

●
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Figure 8: Teachers at GSTEP hack event in Dansoman, August 2021



Utilise digital tools for practical learning

Integrate practical learning into core teacher training courses

B. Teacher training

More research is needed into the most effective and appropriate digital learning tools for students and 
teachers. This should build upon the research relating to digital learning at SHS level.72 73

There is an opportunity to utilise existing digital and interactive learning tools, following the accelerated 
mainstreaming of virtual learning during the coronavirus pandemic.74 However, the barriers to using ICT 
equipment must be accounted for here. 

Learning through television (such as Ghana Learning TV) and radio is another promising avenue to explore, 
following the steadily-rising number of households owning televisions.75

●

●

●

Teacher training courses should be taught in ways that are practical, interactive and engaging, to make this 
visible to the prospective teachers.75

The existing Professional Learning Communities (PLC), which run at the district level, should be strengthened 
to improve training.

Well-qualified teachers should provide mentoring for the prospective teachers in order to demonstrate good 
practice of practical, interactive and engaging teaching methods.77

●

●

●
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Figure 9: Teacher presentation at GSTEP hack event in Tema, August 2021



Improve the Continuous Professional Development (CPD) training of teachers

C. Public sector policy and implementation

Figure 10: Meeting with Dr. Yaw Osei Adutwum (Minister for Education), November 2021

Following qualification, teachers should be given regular and high-quality CPD training on effective and 
engaging practical and interactive learning methods. 

Any large-scale training programmes should involve the Ghana Education Staff Development Institute 
(GESDI). The approaches used by the Institute of Teacher Education and Development (INTED) at SHS level
may also be relevant, when adapted.

This training should be conducted using a range of methods and techniques, including: 
 ▪  Demonstrations of practical, interactive and engaging communication by leaders of the training sessions;
    and
 ▪  Peer-learning and reflective practice, through observation of high-quality teaching.

The public sector should work alongside the 48 teacher training institutions, which are supervised by various 
education colleges, such as the University of Education Winneba (UEW), the University of Ghana, (UG), the 
University of Cape Coast (UCC) and Kwame Nkrumah University of Science and Technology (KNUST).77

●

Introduce STEM and practical education training programmes

The Government should form partnerships with STEM and ICT training institutions to train both students and 
teachers in key practical education skills.79

This training should include the development of digital skills, which are essential for employment in the digital 
economy.80

●

●

●

●

●
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Develop a practical STEM education implementation plan

The Ministry of Education should build upon the Education Strategic Plan 2018-2030 to develop a clear 
implementation plan for the delivery of practical STEM education. This should include specific details on:
    ▪  Clear timelines and targets;
    ▪  The acquisition of STEM equipment, materials and resources;
    ▪  STEM and ICT curriculums and lesson plans; and
    ▪  Plans for teacher training in practical STEM education, both during qualification and Continuous
       Professional Development (CPD).

●

Improve the communication between schools and policymakers

GES should translate government policy into more practical actions for schools.

GES should set up regular workshops with regional education directors and district/municipal education 
coordinators to provide insights into the new educational reforms. This will aid adoption and help with effective 
implementation of the programmes.

●

●

Publicise and promote existing government STEM programmes

GES should provide all schools and teachers with a clear summary of all government-led STEM
programmes and policies to boost awareness and clarity. Examples include:
    ▪  All schools should be made aware who their local STEM representative is in GES.
    ▪  All schools should be made aware of the STMIE clinics and how to access these, if they are set to
       continue.81

    ▪  All schools should be made aware of any approved online national learning platforms (such as Edmodo)
       and receive training on how to use it.82

●

Make practical education more inclusive

Proactive efforts should be made to promote female role models in STEM and develop STEM materials and 
activities that appeal to female students, as well as male students. 

Tailored materials and support should be provided to students with Special Educational Needs (SEN). This is 
likely to include:
    ▪  Training STEM teachers who support students with special learning needs on adaptive practical education
        methods; and
    ▪  Adapting STEM resources and materials to meet the needs of students with special learning needs.

Practical learning should be taught in local languages - as well as English - in districts where rates of English 
language are low, especially in rural areas.83 

●

●

●
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Additional funding is needed from the public sector

D. Funding

Figure 11: Attendees at GSTEP Industry roundtable, November 2021

Spending for education - especially basic education - should increase. A body of 30 leading non-profit 
organisations in the education sector have called for a 20% national budget allocation and 6% of GDP, in
line with global financing benchmarks.84

The provision of basic equipment and materials to support STEM and ICT education should be prioritised as 
part of this funding increase. Ghana Investment Fund for Electronic Communications (GIFEC) would be well 
placed to support, including funding the installation of ICT labs and providing internet access to schools.

To help to maximise existing resources, the public sector should also work with relevant non-profit 
organisations and the private sector working on programmes that align with the aims of the public sector. 

Additional funding and engagement is needed from the private sector
The existing funding gap in education provides an opportunity for Ghana-based private sector organisations 
to become more engaged with education. There are opportunities for both:
   ▪  Cash sponsorship and funding, donated as part of Corporate Social Responsibility (CSR) budgets; and 
   ▪  In-kind sponsorship, including sharing facilities, materials or services free of charge.

The non-profit community should continue to strengthen their collaboration
Non-profit organisations should identify opportunities to apply for funding together, effectively pooling their 
resources and skills. This is likely to make the fundraising application process more straightforward (by 
pooling knowledge of financial modelling, programme planning etc.) and also make the transfer of funds more 
efficient. 

Different types of funders should work together
Different funding bodies - including international governments, corporate funders and foundations - should 
also work together to maximise the potential of funds and avoid duplication. 
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5. Opportunities to work with the GSTEP 
    programme

Leverage affordable local materials and existing STEM products 

Share lessons plans and other useful resources

The opportunity:
The Ministry of Education (MoE) and Ghana Education Service (GES) can publicise and promote the use of 
these low-cost local materials to support practical education, through publicly supporting the GSTEP 
programme.

The GSTEP programme aims to leverage several of these opportunities, which includes working with industry 
leaders from the public sector, the private sector and non-profit organisations. The opportunities to work with 
GSTEP are outlined below. 

A. Resources and materials

Figure 12: Student presentation at GSTEP hack event in Adenta, November 2021

GSTEP is promoting the use of low-cost and locally-available materials to use as part of the challenge prize.
The programme will be using low-cost materials, such as plastic bottles, paper and natural materials, drawing
upon the methods used by the Practical Education Network. Students will also be using the Dext Technology
Science Set as part of the hack events, which are low-cost and locally-produced science kits to encourage
practical learning. 

The GSTEP programme will be sharing lesson plans and learning materials for teachers to use throughout
the GSTEP programme. These will be publicly available and free of charge.
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Utilise digital tools for practical learning

The GSTEP programme introduced students to a simple coding machine and laptops during the hack events.
Students also used tablets during the survey collection. Where appropriate, the GSTEP programme will 
continue to use these digital equipment and tools as part of the practical learning workshops and coaching 
throughout the challenge prize. 

The opportunity:
GES should compile all of the best practice resources (including GSTEP resources) on practical education 
and share them with schools.

The opportunity:
Organisations running digital skills training should partner with the GSTEP programme, in order to 
strengthen the impact of these training programmes. 

The opportunity:
Industry leaders can volunteer their time to become GSTEP mentors.
The public sector can also learn from the mentors’ experiences to help identify current teaching training 
gaps.

The opportunity:
Universities offering teacher training should strengthen their relationship with GSTEP and explore 
possibilities for additional teacher training courses.

Improve the Continuous Professional Development (CPD) training of teachers

B. Teacher training

Throughout the challenge prize implementation, every teacher connected with a GSTEP finalist team will be 
paired with a mentor. This mentor will support the teachers with practical education learning methods.

Introduce STEM and practical education training programmes

As part of the research phase, the GSTEP programme ran teacher hack events, which demonstrate the use 
of practical education within STEM subjects.

The GSTEP programme has also connected with prominent universities in Ghana, such as University of 
Ghana, Academic City College, Kwame Nkrumah University of Science and Technology (KNUST) and Ashesi 
University, as part of the research phase.
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Make practical education more inclusive

All of the practical education materials provided by the GSTEP programme will be made editable, so they can 
be adapted into different languages and for Special Educational Needs (SEN).

The GSTEP programme is proactively encouraging the involvement of young girls in practical STEM 
education. In the research phase, 48% of students attending GSTEP hack events were female; and 53.5% 
of students surveyed were female. 

The opportunity:
The public sector should learn from GSTEP’s findings, building upon their own government-led data 
collection, in order to communicate and collaborate with schools and teachers on STEM education more 
effectively.

The opportunity:
The public sector should leverage the GSTEP programme’s network to help raise awareness of existing 
government-led STEM programmes.

The opportunity:
Non-profit organisations focussing on inclusivity, including special education needs (SEN) and gender 
inclusivity, should work in collaboration with the GSTEP programme in order to strengthen their collective 
impact.

Improve the communication between schools and policymakers

C. Public sector policy and implementation

As part of the GSTEP programme research phase, headteachers and education policy leaders convened to 
discuss some of the barriers and opportunities for effective communication.

Publicise and promote existing government STEM programmes

As part of the GSTEP programme research phase, headteachers and education policy leaders convened to 
discuss some of the barriers and opportunities for effective communication.

22

Figure 13: Attendees at GSTEP policy roundtable, May 2021



The opportunity:
Private sector industry leaders can sponsor the GSTEP programme, including cash sponsorship and in-kind 
support.

The opportunity:
Non-profit organisations should continue working with the GSTEP programme to identify opportunities to 
collaborate effectively.

The opportunity:
Different funders and partners working on practical STEM education should attend GSTEP-run events to 
strengthen collaboration within the ecosystem. 

Additional engagement and funding is needed from the private sector

D. Funding

The GSTEP is working with a range of Ghanaian-based private sector organisations, including Stanbic Bank, 
Fidelity Bank, MTN, Graphic Communications Group and Multimedia Group Limited.

To encourage additional co-funding from the private sector, the GSTEP programme ran an event with 21 
private sector industry leaders and conducted several interviews.

The non-profit community should continue to strengthen their collaboration

As part of the research phase, the GSTEP programme convened 40 non-profit organisations to understand 
the barriers, opportunities and ideas for collaborating together. The findings from these events can be shared.

Throughout the implementation phase, the GSTEP programme will continue to work with non-profit 
organisations.

Different types of funders should work together

The GSTEP programme is working closely with a range of organisations and funders working in practical 
STEM education, including private sector, non-profit organisations and the public sector. 
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Appendix

Ghana Science and Tech Explorer Prize (GSTEP) team 

DreamOval Foundation
●  Francis Affoh
●  Keren Arkoh
●  Mina Asabea

Nesta Challenges
●  Constance Ageyman
●  Naomi Whitbourn

Dext Technology
●  Charles Ofori
●  Mawuli Amedofu
●  Christian Sackey

Meltwater Entrepreneurial School of Technology (MEST) Africa
●  Israel Agbeti
●  Isaac Afriyie
●  Gerhard Malah

Foundervine
●  Izzy Obeng
●  Indie Gordon
●  Elikem Annan-Wuaku
●  Jennifer Takyi

External reviewers
●  Mrs Olivia Serwaa Opare, Ghana Education Service (GES)
●  Thomas Amatey Tagoe, G.H. Scientific
●  Gameli Adzaho, Global Lab Network

This report was funded by Fondation Botnar.

Annex 1: Report contributors
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Afienya St. Dominic Savio R/C Basic School

Able Academy

Dawhenya Methodist Basic 'A' School

Dawhenya Methodist Basic 'B' School

New Ningo D/A Basic 'A' School

Old Ningo Presby Basic 'B' School

Dawhenya D/A Basic School

Prampram S.D.A Basic School

Prampram D/a Basic 'A' School

Afienya D/a Basic 'C' School

Ashaiman No. 6 J.H.S

Ashma Tsui-bleoo No.2 Basic

Nii Amui Memorial J.H.S

Ashaiman Sda Basic School

St. Augustine R/C J.H.S

Achiaman M/A Basic School '2'

Achiaman MA Basic School '1'

Afuaman M/A Basic School

Kpobikorpe M/A Basic School '2'

Central Educational Foundation, Amasaman

St. John Bosco R/C Basic School

The Salvation Army Basic School

Holy Child R/c Basic School

Old Lashibi Twma J.H.S

Aggrey Road '1' J.H.S

AGGREY ROAD '2' J.H.S

Mexico Junior High School

Sakumono School Complex '1' J.H.S

Sakumono School Complex '2' J.H.S

Sakumono Twma J.H.S.

Archbishop Andoh R/c Basic

Community 8 No.1 J.H.S

Manhean Methodist Basic School

Naylor S.D.A J.H.S

Community 11 Complex J.H.S.

Manhean Anglican J.H.S

Mante-din Drive Basic

Naval Base J.H.S

St. Peter's Catholic Basic School

Twedaase J.H.S

Dansoman 3 Basic

Dansoman 4 Basic

Kweibu Basic

Ebenezer A.M.E Zion Basic

Dansoman 2 Basic

Dansoman 6 Basic

Dansoman Community Basic

Dansoman 1 Basic

Tunga Isamic Community Basic

Augustine Anglican Basic

Saps Schools

SDA Basic Schools ( Ashaiman)

St. Augustine Anglican School

The Saint International School

St. Cyprian's Anglican School

Tema Community 2 BBC

St. Charles Internatinal Academy

Shepherdhill School Limited

St. Dominic Savio R/C Basic School

St. Peter Catholic Basic

Unique Child International School

Royal Priesthood Academy

Ransom An Community Basic School

Prime Academy

Peace Start Academy

Oasis International School

Garrison Basic School

Golden Brain International School

He Reigns International School

Immaculate Santa Maria R/c J.H.S

Annex 2: Schools engaged in the GSTEP research phase

Schools in the Greater Accra region
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Amankwantia M/A J.H.S 1

Amankwatia M/A J.H.S 2

State Expirimental Basic 1

State Experimental Basic 2

Kumasi Basic

T.I Ahmadiyya J.H.S B

St. Paul R/C

New Amakom M/A J.H.S

Amakom SDA J.H.S

Atasamanso M/A J.H.S

Uaddara Basic

State Basic

Aprade M/A J.H.S

Anomalous M/A J.H.S

Bomso M/A

Emena M/a J.H.S

Asokwa Amokom M/A J.H.S

Ahinsan M/A J.H.S

Atonsu Bethel Presby

St Martin De Porres R/C

Kentinkrono M/A J.H.S

Ofori-krom M/A

All Saints Anglican Basic

Christ The King

Bekwaimin Da Basic

Mountain Of Light Islamic School

Santa Maria J.H.S

Akosombo D/A Basic

Twedis D/A Basic

Darko R/C Basic

Barekese Methodist J.H.S

Amoaman J.H.S

Asuofua D/A Basic

Akropong R/C Basic

Adankwame R/C Basic

Kwadaso M/A J.H.S

Ohwimase M/A J.H.S B

Ohwimase M/A J.H.S A

Ohwimase Anglican J.H.S

Kwadaso SDA J.H.S A

Asuoyeboa Ma Jhs

Yabi Da Jhs

Odumase EXT M/A Basic

New Vision Educational Center

New Tafo Dichemso M/A J.H.S

New Oxford International Schhol

New Height School

New Asafo M/A Basic

Neighbor Pride Montessorri

Nagie's Angel Educational Center

Model Montessori

Mobole D/A Basic Schools

Lonac Academy

Fufuo Methodist J.H.S

KNUST J.H.S

Schools in the Ashanti region
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●  Achievers Ghana
●  Africa ICT Right
●  African Research Academies for Women (Research Academy for Women, Ghana)
●  AFRICTEC
●  African Science Academy
●  Ashesi University
●  The Creativity Group
●  The Crucible
●  Divaloper
●  EduSports
●  The Exploratory
●  Ghana Code Club
●  GhScientific
●  Global Lab Network
●  Innovate Ghana
●  InHive
●  IoT Network
●  Lead For Ghana
●  Levers in Heels
●  Move the World
●  The National Society of Black Engineers Ghana
●  NOVAN
●  Power to Girls
●  Practical Education Network (PEN)
●  Science Aid Africa
●  Social Enterprise Ghana
●  Starters Tech
●  STEMBees
●  WAAW Foundation (Working to Advance Stem Education for African Women)
●  The Yamoransa Model

Note: This list is not exhaustive, but it represents many of the key non-profit organisations working in this sector

Annex 3: Non-profit organisations working on practical STEM education 
in Ghana
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●  Advanced Information Technology Institute
●  Africa Entrepreneurs Hub
●  Africa Skills Hub
●  Ampersand Technologies
●  The Ashesi DLab
●  Centre for Social Innovations
●  Elitrust Hub
●  Fidelity Bank
●  Ghana Hubs Network
●  Ghana Innovation Hub
●  The Hatchery
●  Impact Hub
●  ISpace
●  Kumasi City Incubation Hub
●  Kumasi Hive
●  MEST
●  Mobile Web Ghana
●  MTN Foundation
●  No Business as Usual Project
●  NoHub
●  Recycle Up Ghana
●  Stanbic Bank Incubator 
●  Soronko Academy
●  Starters Tech
●  Tanoe
●  Tentmaker
●  Vodafone Ghana
●  Women’s Haven Africa

Note: This list is not exhaustive, but it represents some examples of organisations working in this sector

Annex 4: Private sector organisations  working on practical STEM education in 
Ghana

29



References

30

UNESCO (2015), Education for All: 2000 - 2015: Achievements and Challenges. Available here: 

https://en.unesco.org/gem-report/report/2015/education-all-2000-2015-achievements-and-challenges

Ghanain Chronicle (2016), ‘Providing Electricity for Public Schools’, Modern Ghana, 17 August 2018. 

Available here: https://www.modernghana.com/news/712639/providing-electricity-for-public-schools.html

GSTEP Survey (2022), See more information here: https://www.gstep.org.gh/

Africa Education Watch (2021), ‘Press release: Education Financing, Spending Efficiency and Ghana’s 

commitment to SDG 4 ahead of the Global Education Summit - July 28 and 29’, Africa Education Watch, 26 

July 2021. Available here:

https://africaeducationwatch.org/publication/education-financing-spending-efficiency-and-ghanas-commitmen

t-to-sdg-4

UNDP (2015), Ghana Millennium Development Goals: 2015 report. Accra, Ghana. Available here: 

https://www.gh.undp.org/content/ghana/en/home/library/poverty/2015-ghana-millennium-development-goals-

report.html

Balancing Act Africa (2021), ‘Ghana makes $45m annually from BPO sector’, Balancing Act Africa. Available 

here: https://www.balancingact-africa.com/news/telecoms-en/14930/ghana-makes-45m-annually-from-bpo-

sector

IFC (2021), Digital Skills in Sub-Saharan Africa Spotlight on Ghana. Available here: 

https://www.ifc.org/wps/wcm/connect/ed6362b3-aa34-42ac-ae9f-c739904951b1/Digital+Skills_Final_WEB_5

-7-19.pdf?MOD=AJPERES

Appiah Acquaye, N. (2019), ‘Ghana develops Science, Technology and Innovations policy framework’, 

Biztech Africa, 25 Jan 2019. Available here:

https://www.biztechafrica.com/article/ghana-develops-science-technology-and-innovations-/14295/

Ministry of Environment, Science, Technology, and Innovation (2020), ‘Renowned scientist explains why 

Africa is poverty stricken’, MESTI News, 27 July 2020. Available here: 

https://mesti.gov.gh/renowned-scientist-explains-africa-poverty-stricken/

Duermeijer, C.D., Amir, M. and Schoombe, L. (2018), ‘Africa generates less than 1% of the world’s research; 

data analytics can change that’, Elsevier, 22 March 2018. Available here: 

https://www.elsevier.com/connect/africa-generates-less-than-1-of-the-worlds-research-data-analytics-can-ch

ange-that

Kariuki, T. and Kay, S (2017), ‘There are not enough scientists in Africa. How can we turn this around?’, World 

Economic Forum, 3 May 2017. Available here: 

https://www.weforum.org/agenda/2017/05/scientists-are-the-key-to-africas-future/ 

Schwab, K and Sala-i-Martin, X. (2017), The Global Competitiveness Report 2017-2018. World Economic 

Forum. Available here:

https://reports.weforum.org/pdf/gci-2017-2018-scorecard/WEF_GCI_2017_2018_Scorecard_EOSQ130.pdf

IFC (2021), Digital Skills in Sub-Saharan Africa Spotlight on Ghana. Available here: 

https://www.ifc.org/wps/wcm/connect/ed6362b3-aa34-42ac-ae9f-c739904951b1/Digital+Skills_Final_WEB_

5-7-19.pdf?MOD=AJPERES

1

2

3

4

5

6

7

8

9

10

11

12

13



31

The World Bank (2022), ‘Literary, youth total (% of people ages 15-24)’, The World Bank, Data from 2018. 

Available here: https://data.worldbank.org/indicator/SE.ADT.1524.LT.ZS?locations=GH

Biney, I.K., Appeaning Addo, I., and Abu, M. (2014), ‘The Effect of the 1987 Education Reforms on Youth 

Unemployment in Ghana: An Exploratory Study’, In: Ghana: Social, Economic  and Political Issues, Nova  

Science Publishers, Inc. Available here: 

https://www.google.com/url?q=https://www.researchgate.net/publication/334657537_THE_EFFECT_OF_

THE_1987_EDUCATION_REFORMS_ON_YOUTH_UNEMPLOYMENT_IN_GHANA_AN_EXPLORATORY_

STUDY&sa=D&source=docs&ust=1648056017810200&usg=AOvVaw2VcNpajUG7mOM0y2OLuTZj

Mohammed, S.M., Amponsah, K.D., Ampadu, E. and  Kumassah, E.K., (2020) ‘Extent of Implementation of  

Inquiry-based Science Teaching and Learning in Ghanaian Junior High Schools’, EURASIA Journal of  

Mathematics, Science and Technology Education, 16(2): 1-15. Available here: https://www.researchgate.net/

publication/348263460_Extent_of_Implementation_of_Inquiry-based_Science_Teaching_and_Learning_in_

Ghanaian_Junior_High_Schools.

UNESCO (2015), ICT in Education Policy. Availablehere:https://planipolis.iiep.unesco.org/sites/default/files/

ressources/ghana_ict_in_education_policy_august_2015.pdf

Ministry of Education (2018), Education Strategic Plan 2018-2030. Available here:

https://www.globalpartnership.org/sites/default/files/2019-05-education-strategic-plan-2018-2030.pdf

Ministry of Education (2022), ‘The Ghana Education Reform Agenda’,

Available here: https://moe.gov.gh/education-reform/

General News of Sunday (2021), ‘Govt to build five STEM universities with Agyenkwa Budget – Education 

Minister’, Ghana Web, 28 November 2021. Available here:

https://www.ghanaweb.com/GhanaHomePage/NewsArchive/Govt-to-build-five-STEM-universities-with-Agye

nkwa-Budget-Education-Minister-1411585

Ministry of Education (2021), Investment Opportunities. Available here:  

https://moe.gov.gh/downloads/MoE%20Investment%20Opportunities.pdf

Grigg, J., Kelly, K. A., Gamoran, A., and Borman, G. D. (2013). ‘Effects of two scientific inquiry professional 

development interventions on teaching practice’, Educational evaluation and policy analysis, 35(1): 38- 56. 

Available here: https://journals.sagepub.com/doi/10.3102/0162373712461851

Mohammed, S.M., Amponsah, K.D., Ampadu, E. and  Kumassah, E.K., (2020) ‘Extent of Implementation of 

Inquiry-based Science Teaching and Learning in Ghanaian Junior High Schools’, EURASIA Journal of 

Mathematics, Science and Technology Education. Available here: https://www.researchgate.net/publication/

348263460_Extent_of_Implementation_of_Inquiry-based_Science_Teaching_and_Learning_in_Ghanaian_

Junior_High_Schools

GSTEP Survey (2022), See more information here: https://www.gstep.org.gh/

Boateng, G. and Kumbol, B. (2018), ‘Project iSWEST: Promoting a Culture of Innovation in Africa through 

STEM’, IEEE Integrated STEM Conference

PEN (2022), ‘Our work’, Practical Education Network. 

Available here: https://www.practicaleducationnetwork.com/our-work

UNESCO (2015), Education for All: 2000 - 2015: Achievements and Challenges. Available here:

https://en.unesco.org/gem-report/report/2015/education-all-2000-2015-achievements-and-challenges

GSTEP Survey (2022), See more information here: https://www.gstep.org.gh/

GSTEP Survey (2022), See more information here: https://www.gstep.org.gh/

14

15

16

17

18

19

21

22

23

24

25

26

27

28

29

30



32

GSTEP Survey (2022), See more information here: https://www.gstep.org.gh/

Ghanain Chronicle (2016), ‘Providing Electricity for Public Schools’, Modern Ghana, 17 August 2018. 

Available here: https://www.modernghana.com/news/712639/providing-electricity-for-public-schools.html

Aidoo, K. and Briggs, R.C. (2020), ‘Power cuts in Africa disproportionately hurt the poor’, London School of 

Economics, 7 February 2020. Available here: https://blogs.lse.ac.uk/africaatlse/2020/02/07/power-cuts-ghana-

africa-poor-electricity-blackouts/

Ampiah, J. G. (2008). ‘An investigation of provision of quality basic education in Ghana: A case study of 

selected schools in the Central Region of Ghana’, Journal of international cooperation in education, 11(3): 

19-37. Available here: https://cice.hiroshima-u.ac.jp/wp-content/uploads/2014/03/11-3-3.pdf

Oppong-Nuako, J., Shore, B. M., Saunders-Stewart, K. S., and Gyles, P. D. T. (2015). ‘Using brief teacher  

interviews to assess the extent of inquiry in classrooms’, Journal of advanced academics, 26(3): 197- 226. 

Available here: https://journals.sagepub.com/doi/10.1177/1932202X15588368

Grigg, J., Kelly, K. A., Gamoran, A., and Borman, G. D. (2013). ‘Effects of two scientific inquiry professional 

development interventions on teaching practice’, Educational evaluation and policy analysis, 35(1): 38- 56. 

Available here: https://doi.org/10.3102/0162373712461851

Mohammed, S.M., Amponsah, K.D., Ampadu, E. and  Kumassah, E.K., (2020) ‘Extent of Implementation of  

Inquiry-based Science Teaching and Learning in Ghanaian Junior High Schools’, EURASIA Journal of 

Mathematics, Science and Technology Education, 16(2): 1-15. Available here: https://www.researchgate.net/

publication/348263460_Extent_of_Implementation_of_Inquiry-based_Science_Teaching_and_Learning_in_

Ghanaian_Junior_High_Schools. 

GSTEP Survey (2022), See more information here: https://www.gstep.org.gh/

Buabeng, I., Acheaw Owusu, K., Danso Ntow, F. (2014) ‘TIMSS 2011 Science Assessment Results: A Review 

of Ghana’s Performance’, Journal of Curriculum and Teaching, 3(2): 1-12. Available here: 

https://www.sciedu.ca/journal/index.php/jct/article/view/5109#

Ghana Ministry of Education (2018), Education sector performance report, MOE, Accra, Ghana

Ghana Ministry of Education (2018), Education sector performance report, MOE, Accra, Ghana

Ghana Ministry of Education (2018), Education sector performance report, MOE, Accra, Ghana

Babb, J. (2019), Impact on Practical Education Network on Students and Teachers in Ghanaian Junior High 

School Classrooms’, Michigan Technological University.  Available here: https://digitalcommons.mtu.edu/cgi/

viewcontent.cgi?article=1905&context=etdr

GSTEP Survey (2022), See more information here: https://www.gstep.org.gh/

Babb, J. (2019), Impact on Practical Education Network on Students and Teachers in Ghanaian Junior High 

School Classrooms’, Michigan Technological University.  Available here: https://digitalcommons.mtu.edu/cgi/

viewcontent.cgi?article=1905&context=etdr

Sottie, E.E (2019), ‘High annual attrition rate of teachers worrying - GNAT’, Graphic Online, 5 August 2019. 

Available here:

https://www.graphic.com.gh/news/education/high-annual-attrition-rate-of-teachers-worrying-gnat.html#:~:text

=According%20to%20GNAT%2C%20the%20attrition,%E2%80%9Cvery%20high%20and%20alarming.%E2

%80%9D

GSTEP Survey (2022), See more information here: https://www.gstep.org.gh/

GSTEP Survey (2022), See more information here: https://www.gstep.org.gh/

32

31

33

34

35

36

37

38

39

40

42

43

44

45

46

47

41

48



32

Teacher Tapp (2020), ‘Are teachers satisfied with their pay?’, Teacher Tapp, 27 January 2020. Available here:

https://teachertapp.co.uk/are-teachers-satisfied-with-their-pay-plus-two-other-findings-from-teacher-tapp- 

ghana/

Babb, J. (2019), Impact on Practical Education Network on Students and Teachers in Ghanaian Junior High  

School Classrooms’, Michigan Technological University.  Available here: https://digitalcommons.mtu.edu/cgi/ 

viewcontent.cgi?article=1905&context=etdr

Boakye, E.A. (2021), ‘2022 budget: A look at the education sector’, Citi Newsroom, 17 November 2021.  Available 

here: https://citinewsroom.com/2021/11/2022-budget-a-look-at-the-education-sector/

Ministry of Education (2018), Education Strategic Plan 2018-2030. Available here:

https://www.globalpartnership.org/sites/default/files/2019-05-education-strategic-plan-2018-2030.pdf

Ministry of Education (2022), ‘The Ghana Education Reform Agenda’, 

Available here:https://moe.gov.gh/education-reform/

Mohammed, S.M., Amponsah, K.D., Ampadu, E. and  Kumassah, E.K., (2020) ‘Extent of Implementation of 

Inquiry-based Science Teaching and Learning in Ghanaian Junior High Schools’, EURASIA Journal of  

Mathematics, Science and Technology Education, 16(2): 1-15. Available here: https://www.researchgate.net/

publication/348263460_Extent_of_Implementation_of_Inquiry-based_Science_Teaching_and_Learning_in_

Ghanaian_Junior_High_Schools.

Africa Education Watch (2021), ‘Press release: Education Financing, Spending Efficiency and Ghana’s 

commitment to SDG 4 ahead of the Global Education Summit - July 28 and 29’, Africa Education Watch, 26 

July 2021. Available here: https://africaeducationwatch.org/publication/education-financing-spending-efficiency

-and-ghanas-commitment-to-sdg-4

Amponsah, K. and  Mohammed, M.S. ( 2019), ‘Perception of learning science: the case of females offering STEM 

majors in Ghana’, African Journal of Educational Studies in Mathematics and Sciences, 15 (2): 143-156, 

Access: https://dx.doi.org/10.4314/ajesms.v15i2.12 143 

Derben , H. (2019), ‘For every girl, empowerment: Changing the future for girls in Krachie East through STEM’, 

UNICEF, 2 December 2019. Available here: https://www.unicef.org/ghana/stories/every-girl-empowerment

August, D., Artzi, L.,  and  Mazrum, J. (2010), ‘Improving science and vocabulary learning of English language 

learners’, Center for Research on the Educational Achievement and Teaching of English Language Learners 

(CREATE), see: https://files.eric.ed.gov/fulltext/ED549174.pdf 

Mohammed, S.M., Amponsah, K.D., Ampadu, E. and  Kumassah, E.K., (2020) ‘Extent of Implementation of  

Inquiry-based Science Teaching and Learning in Ghanaian Junior High Schools’, EURASIA Journal of  

Mathematics, Science and Technology Education, 16(2): 1-15. Available here: https://www.researchgate.net/

publication/348263460_Extent_of_Implementation_of_Inquiry-based_Science_Teaching_and_Learning_in_

Ghanaian_Junior_High_Schools.

Africa Education Watch (2021), ‘Press release: Education Financing, Spending Efficiency and Ghana’s  

commitment to SDG 4 ahead of the Global Education Summit - July 28 and 29’, Africa Education Watch,  26 July 

2021. Available here: https://africaeducationwatch.org/publication/education-financing-spending- 

efficiency-and-ghanas-commitment-to-sdg-4

Republic of Ghana (2021), The Budget Statement and Economic Policy, Presented to Parliament 12 March 2021. 

Available here: https://mofep.gov.gh/sites/default/files/budget-statements/2021-Budget-Statement_v3.pdf

UNICEF (2018), ‘Education Budget Brief’. UNICEF. Available here:

https://www.unicef.org/ghana/media/2311/file/Budget%20Brief%20-%20Education.pdf

50

49

51

52

53

54

55

56

57

58

59

60

61

62



Anlimachiea, M.A.., and Avoadab, C. (2020), ‘Socio-economic impact of closing the rural-urban gap in 
pre-tertiary education in Ghana: context and strategies’, International Journal of Educational Development.
Government of Ghana (2015), Ghana Millennium Development Goals: 2015 report. Accra, Ghana, p.64. 
Available  here:
https://www.gh.undp.org/content/ghana/en/home/library/poverty/2015-ghana-millennium-development-goals-
report.html
Arhin, A.A., Kumi, E. and Adam, M.A.S. (2018), ‘Facing the Bullet? Non-Governmental Organisations’ (NGOs’) 
Responses to the Changing Aid Landscape in Ghana’, VOLUNTAS: International Journal of Voluntary and 
Nonprofit Organizations, 29: 348–360. Available here:
https://link.springer.com/article/10.1007/s11266-018-9966-1
Nyarkoh, E. and Intsiful, E. (2018), ‘An Assessment of the Impact of International Aid on Basic Education in 
Ghana’, American Journal of Educational Research, 6(1): 43-49. Available here:
https://www.researchgate.net/publication/322524931_An_Assessment_of_the_Impact_of_International_Aid_
on_Basic_Education_in_Ghana
AbouAssi, K. (2013), ‘Hands in the pockets of mercurial donors NGO response to shifting funding priorities’, 
Nonprofit and Voluntary Sector Quarterly, 42(3), 584–602. Available here:
https://journals.sagepub.com/doi/10.1177/0899764012439629
Dext Technology (2022):
https://www.google.com/search?q=dext+technology+science+set&rlz=1C1GCEA_enGB959GB959&oq=dext
+technology+science+set&aqs=chrome..69i57j0i512j0i390l3j69i64l3.4832j0j7&sourceid=chrome&ie=UTF-8
Citi Newsroom (2021), ‘NaCCA approves science set for practical education’, Citi Newsroom, 22 March 2021. 
Available here: https://citinewsroom.com/2021/03/nacca-approves-science-set-for-practical-education/
PEN (2022), ‘Our work’, Practical Education Network. Available here:
https://www.practicaleducationnetwork.com/our-wor
Africa Education Watch (2021), Ghana Education Sector COVID-19 Resilience Monitoring Plan. Available 
here:https://africaeducationwatch.org/publication/ghana-education-sector-covid-19-resilience-monitoring-rep
ort
Grimus, M (2017), ‘Enhancing Mobile Learning in a Developing Country (Sub-Saharan Africa) Experiences in 
a High School in Ghana’, Doctoral Thesis at Graz University of Technology.
Floian Sturm (2012), ‘New project: In-service training for teachers in digital media skills in public schools in 
Ghana’, Austrian Network for Information and Communication Technologies for Development, 8 August 2012. 
Available here:
https://www.ict4d.at/2012/08/08/new-project-in-service-training-for-teachers-in-digital-media-skills-in-public-sc
hools-in-ghana/
Africa Education Watch (2021), Ghana Education Sector COVID-19 Resilience Monitoring Plan. Available 
here:https://africaeducationwatch.org/publication/ghana-education-sector-covid-19-resilience-monitoring-rep
ort
Statista (2021), ‘Number of pay TV households in Ghana from 2014 to 2023(in millions)’, Statista. Available 
here: https://www.statista.com/statistics/756362/ghana-number-pay-tv-households/
Buabeng, I., Danso Ntow, Forster and Deodat Otami, C. (2020), ‘Teacher Education in Ghana: Policies and 
Practices’, Journal of Curriculum and Teaching, 9(1): 86-95. Available here:
https://files.eric.ed.gov/fulltext/EJ1248146.pdf
Buabeng, I., Danso Ntow, Forster and Deodat Otami, C. (2020), ‘Teacher Education in Ghana: Policies and 
Practices’, Journal of Curriculum and Teaching, 9(1): 86-95. Available here:
https://files.eric.ed.gov/fulltext/EJ1248146.pdf

33

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77



Buabeng, I., Danso Ntow, Forster and Deodat Otami, C. (2020), ‘Teacher Education in Ghana: Policies and 
Practices’, Journal of Curriculum and Teaching, 9(1): 86-95. 
Kankam-Boadu, M.A. (2020), ‘The impact of ICT training in basic schools’, B&FT Online, 7 December 2020. 
Available here: https://thebftonline.com/2020/12/07/the-impact-of-ict-training-in-basic-schools/
IFC (2021), Digital Skills in Sub-Saharan Africa Spotlight on Ghana. Available here:
https://www.ifc.org/wps/wcm/connect/ed6362b3-aa34-42ac-ae9f-c739904951b1/Digital+Skills_Final_WEB_5
-7-19.pdf?MOD=AJPERES
Mohammed, S.M., Amponsah, K.D., Ampadu, E. and  Kumassah, E.K., (2020) ‘Extent of Implementation of 
Inquiry-based Science Teaching and Learning in Ghanaian Junior High Schools’, EURASIA Journal of 
Mathematics, Science and Technology Education, 16(2): 1-15. Available here:
https://www.researchgate.net/publication/348263460_Extent_of_Implementation_of_Inquiry-based_Science_
Teaching_and_Learning_in_Ghanaian_Junior_High_Schools. 
Africa Education Watch (2021), Ghana Education Sector COVID-19 Resilience Monitoring Plan. 
Available here:
https://africaeducationwatch.org/publication/ghana-education-sector-covid-19-resilience-monitoring-report
Mohammed, S.M., Amponsah, K.D., Ampadu, E. and  Kumassah, E.K., (2020) ‘Extent of Implementation of 
Inquiry-based Science Teaching and Learning in Ghanaian Junior High Schools’, EURASIA Journal of 
Mathematics, Science and Technology Education, 16(2): 1-15. Available here:
https://www.researchgate.net/publication/348263460_Extent_of_Implementation_of_Inquiry-based_Science_
Teaching_and_Learning_in_Ghanaian_Junior_High_Schools. 
Africa Education Watch (2021), ‘Press release: Education Financing, Spending Efficiency and Ghana’s 
commitment to SDG 4 ahead of the Global Education Summit - July 28 and 29’, Africa Education Watch, 26 
July 2021. Available here:
https://africaeducationwatch.org/publication/education-financing-spending-efficiency-and-ghanas-commitmen
t-to-sdg-4

33

78

79

80

81

82

83

84


