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MOZAMBIQAN ANTHEM 

In the memory of Africa and the World 

Beautiful fatherland of those that dared to fight 

Mozambique, your name is freedom 

The Sun of June forever will shine 

 

Chorus: (2x): Mozambique, our Glorious Land 

Rock by rock constructing the new day 

Millions of arms in one only force 

O beloved fatherland we will be successful 

 

United people from Rovuma to Maputo 

It harvests the fruits of the combat for the Peace 

The dream grows waving in the flag 

And goes cultivating in the certainty of tomorrow 

 

Flowers sprouting of the soil of your sweat 

For mounts, the rivers, the sea 

We swear to you, O Mozambique 

No tyrant will enslave us 

 

 
SOUTHERN AFRICAN DEVELOPMENT 

COMMUNITY  

SADC, SADC dawn of our certainty SADC, SADC 

dawn of a better future and hope for regional and 

universal integration towards our people’s unity and 

harmony cradle of humanity cradle of our ancestors 

let us praise with joy, the realization of our hopes 

and raise the banner of solidarity SADC, SADC, 

SADC, SADC dawn of our certainty. 

 

 

 

 

 

 
 

AFRICAN UNION ANTHEM 

 

Let us all unite and celebrate together 

The victories won for our liberation 

Let us dedicate ourselves to rise together 

To defend our liberty and unity 

 

CHORUS: O sons and daughters of Africa Flesh of 

the suns and flesh of the sky Let us make Africa the 

tree of life 

 

Let us all unite and sing together 

To uphold the bonds that frame our destiny 

Let us dedicate ourselves to fight together 

For lasting peace and justice on earth 

 

Let us all unite and toil together 

To give the best we have to Africa 

The cradle of mankind and fount of 

culture Our pride and hope at break of dawn. 

 

ANTHEMS 
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PRESIDENT, SMASE-AFRICA 

It's with tremendous pleasure to welcome you to the first 

virtual 18th Conference on Mathematics, Science and 

Technology Education in Africa (COMSTEDA 18). We are 

privileged to have such an opportunity to share innovative 

ideas, best practices and interrogate issues related to teaching 

and learning of Science, Technology, Engineering and 

Mathematics (STEM). This year’s conference will offer a 

wide range of highly interactive sessions with researchers, 

educators, policy makers, teachers, and other stakeholders 

under the theme; “Teacher Professional Development in 

Africa: Knowledge, Skills and Values in STEM Learning Environments”. 

The unprecedented outbreak of the COVID-19 pandemic highlighted the importance of 

continuous professional development to adapt to the ever-changing needs in teaching and 

learning. It revealed the central role played by teachers in delivering quality education. Countries 

put mitigating measures to curb the spread of the disease by way of national lock-downs and use 

of ICT as a platform for education. SMASE-Africa organization has in the same vein adopted the 

virtual mode to conduct business including the COMSTEDA 18 forum. 

The Conference Strands include; STEM curriculum development, implementation and 

assessment; school culture and learning in STEM and ICT integration in STEM Education. 

Appreciation to all sponsors, partners, delegates, paper presenters and participants for making 

this conference a success. I thank the diligent efforts of the organizing committee who gave their 

best, dedication and hard work. On behalf of SMASE-Africa, I wish all participants an exciting 

and constructive event. 

Thank you all! 

 

Dr. Benson Banda, PhD 

President, SMASE-Africa / Director, National Science Centre, Zambia 
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EXECUTIVE SECRETARY, SMASE-AFRICA 

 

I am delighted to welcome you to the 18th Conference on 

Mathematics, Science and Technology Education in Africa 

(COMSTEDA 18) whose theme is, ‘Teacher Professional 

Development in Africa: Knowledge, Skills, and Values in STEM 

Learning Environments.’  

On behalf of the host institution to SMASE Africa, continental 

secretariat we take the responsibility with the  

focus it deserves in the spirit of patriotism to our Continent. In line with Agenda 2063 of the 

African Union on the Africa we want, we aspire to implement programs and forums that 

contribute to the Continental Education Strategy for Africa (CESA, 2016-25). The continental 

aspirations are underpinned by science, technology and innovation for a knowledge society. The 

future of our children in excelling especially in STEM education remains our responsibility. Our 

role as leaders and teachers in the education sector count towards creativity and innovation.  

Take time to utilize this conference to establish networks and links that develop STEM 

education in Africa especially in the four STRANDs. I hope that you will focus on constructive 

discussions that enhance pedagogical leadership and classroom practice that creates an inviting 

school climate, rewarding innovations and creativity, implementation of incubator projects and 

mentorship programs towards scientific knowledge and culture. 

Let us enjoy the virtual conference and appreciate on-line presentations because it is the 

new normal. I thank you all for honouring us with your participation.  

Thank you! 

 

Mrs. Jacinta L. Akatsa, HSC 

Executive Secretary, SMASE-AFRICA / Director – CEMASTEA, Kenya 
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VICE PRESIDENT, SMASE-AFRICA 
The long awaited moment is finally here! After many uncertainties, due to various reasons, 

among them the COVID-19 pandemic, COMSTEDA 18 is now a reality. It’s a special 

moment for Mozambique, for Africa and for the entire family of SMASE-Africa. It’s the 

first time for Mozambique, one of the countries that in 2001, contributed to the “birth” of 

SMASSE-WECSA (Strengthening of Mathematics and Science in Secondary Education in 

the Western, Eastern, Central and Southern Africa) to host such an important event. And I 

am proud to be one of the people who tested the birth and the growth of this Association, 

from SMASSE-WECSA to SMASE-Africa.  

This is the first time that the international conference is being hosted by a university, as we 

take into account the theme of the conference: “Teacher Professional Development in Africa: Knowledge, Skills 

and values in STEM, universities have something to say”. Universities, through its mission, Teaching, Research 

and Extension, on one hand deals with Science Technology and Innovation (STI) which in the contemporary 

world, are fundamental tools for development, economic growth, generation of employment and income, and on 

the other hand they prepare school teachers. Therefore, new horizons are opened for partnership between 

Universities and SMASE-Africa, which can cover research and ways to prepare teachers, opening other 

possibilities for teacher professional development in our continent. 

Together we can build a better world!  

 

Professor Sarifa Fagilde 

Vice President, SMASE-Africa / Universidade Rovuma Vice-Reitora 

 
 

TREASURER, SMASE-AFRICA 
Delegates, this conference sets pace for virtual SMASE-Africa forums. The future 

belongs to the most innovative. In the words of Charles Darwin, “It is not the strongest 

of the species that survives, nor the most intelligent that survives. It is the one that is most 

adaptable to change”. Quality of STEM education in Africa is our responsibility. Let’s 

use the meagre resources to support school level culture and practices to deliver quality 

STEM education.  

Utilize this conference to imagine the quality of STEM education and when you 

return back to your work, create that future! Take time to question how COVID-19 has 

impacted lives in your community and consider STEM-based innovations.  

The Conference on Mathematics, Science and Technology Education in Africa [COMSTEDA] is a 

practitioner’s platform that sets pace for policy dialogue on STEM education across Africa. Welcome to the 

Disruptive Innovation’s Era where we Learn, Un-Learn and Re-Learn! 

 

Mrs. Mary W. Sichangi 

Treasurer, SMASE-Africa/Head of Dep’t, Partnerships & Linkages - CEMASTEA 
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COMSTEDA 18 ORGANIZING COMMITTEE MEMBERS 

 

SMASE Africa Executive Committee Members 

1.  Dr. Benson Banda, Zambia President 

2.  Prof. Sarifa Fagilde, Mozambique Vice President 

3.  Mrs. Jacinta L. Akatsa, Kenya Executive Secretary 

4.  Mrs. Mary W. Sichangi, Kenya Treasurer 

 

 

COMSTEDA 18 ORGANIZING COMMITTEE 

 

 

 

 

 

 

 

NAME ROLE  

1. Prof. Sarifa Fagilde Coordinator 

2. Ms. Sonia Cumbe, Mozambique Chair, COMSTEDA 18 

3. Prof.  Manecas Azevedo, Mozambique Co - Chair 

4. Prof. Adelino Assane, Mozambique Member 

5. Prof. Artur Afonso, Mozambique Member 

6. Mr. Dionisio Marques, Mozambique Member 

7. Mr. Bruno Gamito, Mozambique Member 

8. Mr. Ndondo Koolese, Botswana Member 

9. Ms. Loide Kapenda, Namibia Member 

10. Dr. Zainab Muhammad Shuaibu, 

Nigeria 

Member 

11. Dr. Lira Molapo, Lesotho Member 

12. Ms. Khanyisile Mokoena, Eswatini Member 

13. Mr. John Odhiambo, Kenya Member 

14. Ms. Winfred Magu, Kenya Member 

15. Mr. Gregory Njogu, Kenya Member 
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SMASE-AFRICA NETWORK 

 

The Strengthening of Mathematics and Science Education in Africa (SMASE-

Africa) is Pan-African Organization registered in Kenya under section 10 of the 

Societies Act. The organization has a membership of 27 African countries. The 

Secretariat and headquarters are located in Nairobi, Kenya at the Centre for 

Mathematics, Science and Technology Education in Africa (CEMASTEA) within the 

Kenya Science Campus. 

 The Network of countries was created early 2001 formerly as SMASE-Western, 

Eastern, Central and Southern Africa (WECSA) to create synergy in developing 

mathematics and science education in African countries. The Association brought 

together 35 African countries during annual regional conferences. The aim was to 

promote dialogue, knowledge sharing, collective learning and collaborative action 

towards promising classroom practices and quality mathematics, science and 

technology education. 

 The Governments of Japan and Kenya alongside other development partners 

supported SMASE-Africa promotes activities such as; capacity development 

programmes, technical workshops, conferences, and technical exchange visits and 

research work.  Since its inception, over 2,000 educators from have benefited from 

these activities. SMASE-Africa successfully organized seventeen (17) regional 

conferences and three technical workshops.  

 

Vision: “A leading organization in promoting effective classroom practices for 

quality STEM education in Africa” 

 

Mission: “To promote effective classroom practices in mathematics, science and 

technology education through research, fostering relevant policies, networking, 

collaboration, advocacy and capacity development in Africa” 
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ABOUT COMSTEDA  
 

Conference on Mathematics, Science, and Technology Education in Africa (COMSTEDA) 

is the conference name adopted by SMASE – Africa for its premier conference in science and 

mathematics education. The name provided a paradigm shift to the conference focus from; 

predominantly policy dialogues to providing a forum where researchers in the STEM education 

sub-sector converge and share practical and evidence-based dialogue on relevant experiences.   

COMSTEDA forums capitalized on the gains made under the SMASE-WECSA annual 

regional conferences (2001-2013). The forum was renamed COMSTEDA in 2016 to bring 

together ministers and directors of education, educators, policymakers, researchers, teachers, 

NGOs, public/private sector stakeholders. COMSTEDA 14 was launch in Kenya in 2016; 

COMSTEDA 15 held in Zambia in 2017; COMSTEDA 16 in Botswana in 2018; and 

COMSTEDA 17 held in Kenya in 2019. 

COMSTEDA 18 is hosted in collaboration with Mozambique and provides a platform for 

educators to interrogate issues, share ideas on best and promising practices, relating to STEM 

education aimed at improving the quality of education.  

 

 

 

 COMSTEDA 17, Kenya, 2019 
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KEYNOTE SPEAKER 

 

Prof. Cyril Julie holds a Doctoral degree in Mathematics 

education and computer-based education at the University of 

Illinois, Urbana-Champaign. He holds a Master’s degree in 

applied mathematics from the University of the Western Cape, 

South Africa. He is currently the FirstRand Foundation (FRF) 

and National Research Foundation (NRF) Chair in 

mathematics education at the University of the Western Cape. 

His research interests are in Continuous Professional 

Development (CPD) of high school mathematics teachers, 

teaching of applications of mathematics, mathematical modelling and development 

of teaching school mathematics. 

Prof. Cyril Julie has published more than thirty peer-reviewed articles and 

editor of seven scholarly books. He has delivered numerous plenary addresses at 

international conferences on mathematics education. He successfully supervised 

more than thirty doctoral students and fifty master’s students. Among his students, 

he successful supervised one of the first African female South African graduate with 

a doctoral degree in mathematics education. Furthermore, he successfully supervised 

the first female student in Albania, Mozambique and Namibia with doctoral degrees 

in mathematics education. 

 

 

 

………………………………………………………………………………………. 

WELCOME TO COMSTEDA 18! 

 
 



 

 

 

 

 

 

CONFERENCE PROGRAMME 
DAY ONE: 23RD NOV., 2021 

PLENARY SESSION: Moderator – Ms. Sonia Cumbe 
Day/Date/Time Activity Section / Person in Charge 
23rd Nov., 2021 Registration  Secretariat  
12:00-12:30 pm, WAT 
1.00-1.30 pm, CAT  
2.00-2.30 pm, EAT 
 

 Introductions 
 Conference objectives and 

guidelines 
 Welcome remarks 

 Conference Chair 
 Vice President, SMASE-Africa 

 
PARALLEL SESSIONS 

        TIME STRANDS 

12:30-2:50 pm WAT 
1:30 - 3:50 pm CAT  
2:30 - 4:50 pm EAT 
 

Room: 1  
Moderator: Rosita Ana P. 
Ruco  
Rapporteur: Winny Magu 

Room: 2 Moderator: Samuel 
Canda 
Rapporteur: John odhiambo 

 

Room: 3  
Moderator: Tomas Castelo 
Armando 
Rapporteur: Dionisio 
Marques 

Room: 4  
Moderator: Gito Antonio 
Rapporteur: Prof Adelino 
Assane 

STRAND 1: Teacher 
Professional Development 
in Africa: Developing 
Knowledge, Skills ,and 
Values in STEM 
learning/teaching 
engagements 

STRAND 2: School Culture 
and Learning in STEM  
 

STRAND 3: STEM 
Curriculum Development, 
Implementation and 
Assessment 
 
 

STRAND 4: ICT 
Integration in STEM 
Education 
 

Presenters 

12:30- 12:50 WAT 
1.30 -1.50 pm CAT 
2.30 -2.50 pm, EAT 

Dr. Mercy Macharia, 
Kenya: 
‘Cheerful Incidents’: An 
opportunity for Teacher 
Learning through Reflective 

Dr. John N. Purdul, Kenya: 
Intervention Measures for 
Special Needs Education 
Policy Provision on Inclusive 
Education in Regular 

Belém Júrcia Violeta Macie, 
Mozambique:  
Professional Development in 
Science Teaching: the 
contribution of 

Kellen Kawira Riungu, 
Kenya:  
Effectiveness of online 
learning among students 
of Muthambi girls, 
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 Practice 
 

Primary Schools in 
Loitokitok Sub-County, 
Kajiado County, Kenya. 

argumentation in the 
emergence of the reflective 
teacher  

Tharaka-Nithi county, 
Kenya.  
 

Presenters 
12:50-1:10 pm, WAT 
1:50-2:10 pm, CAT 

2:50-3:10 pm, EAT 

Joseph Haufila, Namibia: 
Lesson Study as a New 
Approach to Improve 
Continuous Professional 
Development (CPD): Case of 
Biology Teachers and School 
Principals, Khomas Region, 
Namibia 

Mogwase, S.S and 
Abotseng, M, Botswana: 
Inclusive STEM education for 
learners with special needs: 
A case study for Itekeng JSS 
mixed ability Integrated 
Science results 
 

Leonard Kipkirui and 
Pascal Kiplangat Ngetich, 
Kenya:  
The relationship between 
self-efficacy and academic 
achievement in secondary 
schools in Kenya 

Ernest Fetogang, Bogosi 
Monyamane, Botswana: 
Application of the 
UNESCO ICT framework 
in web design by 
Limkokwing University of 
Creative Technology 
students in BOTSWANA 

Presenters 
1:10-1:30 pm, WAT 
2:10-2:30 pm, CAT 
3:10-3:30 pm, EAT 

 

Phathumusa Mdladla, 
South Africa:  
Teacher training and 
present-day strains in the 
education profession 
 

Everson Wakisa Sichali, 
Malawi:  
Effective accommodation of 
students with special needs 
in STEM subjects’ lessons  
 

Anthony Simiyu Mabele & 
Sarah Naliaka Likoko, 
Kenya:   
Bioprocessing simulations in 
teaching secondary genetics 
biology curriculum in 
Bungoma county, Kenya. 
 

Join STRAND 1, 2 or 3 

Presenters 
1:30-1:50 pm, WAT 
2.30 -2.50 pm, CAT 
3.30-3.50 pm, EAT 

 

Tamirirofa Chirikure, 
Ronicka Mudaly, Fawzia B. 
Narod, Doras Sibanda, 
Merventharan P Moodley, 
Bongani Ndlovu, and 
Vickren Narrainsawmy, 
South Africa: 
Exploring Science Teacher 
Professional Development 
in South Africa 

Pelotlhomogi Modise, 
Botswana:  
Effects of COVID-19 
pandemic to school safety 
health and environment 
programme 
 

Dr Roselyn Marandu-
Kareithi & Stephen 
Mangira, Kenya: 
Wavumbuzi 
entrepreneurship challenge: 
Educators opportunity to 
participate in learners’ 
entrepreneurial mindset 
development in Kenya 

Join STRAND 1, 2 or 3 

Presenters 

1:50-2:10 pm, WAT 
2:50-3:10 pm, CAT 
3:50-4:10 pm, EAT 

 

Doris Muthoni Nthuku and 
Joseph Makhakha 
Wangila, Kenya:  
Teacher professional 
development in Africa 
‘’knowledge, skills and 
values in stem’’ 

Joyce N. Ngakhala, Kenya: 
Gender difference in 
relationship between lesson 
study and students’ 
achievement biology in 
secondary school of Lugari 
sub-county, Kenya 

Manecas Azevedo, 
Mozambique:  
Inter-disciplinary between 
science, technology, 
engineering, and 
mathematics in the program 
of the 1st Cycle of primary 

Join STRAND 1, 2 or 3 
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  education in Mozambique 

Presenters  
2:10-2:30 pm WAT 
3:10-3:30 pm CAT 
4.10-4:30 pm, EAT 

 

Dr. End ES Salani1, Prof. 
Zingiswa  ZMM, Botswana: 
The pedagogical 
manifestations: A driver of 
teachers’ practices in 
teaching algebraic equations 

Makoba Kizito, Amina 
Sharbaidi, John Odhiambo, 
Thuo Karanja, David Arimi, 
George Kiruja  & Paul 
Akoko, Kenya:  
Place-Based Learning: 
Making Learning Happen 
from anywhere. 

Chako G. Chako, Botswana: 
What constitutes Pre-School 
Mathematics and how it 
looks like in the classroom? 
 

Join STRAND 1, 2 or 3 

2:30-2:50 pm WAT 
3:30-3:50 pm CAT 
4.30-4:50 pm, EAT 

 

Elias Rurinda and Asheena 
Singh-Pillay, Zimbabwe & 
South Africa:  
Advanced Level Biology 
teachers’ experiences of a 
biotechnology professional 
development intervention in 
Masvingo, Zimbabwe. 

Join STRAND 1 or 3 Dr Muavia Gallie (PhD), 
South Africa Instructional 
management system for 
STEM learning 
 

Join STRAND 1 or 3 

Presenters 

2:50 -3:20 pm, WAT 

3:50-4.20 pm, CAT 
4:50-5:20 pm, EAT 

 

Join either STRAND 3 or 4 Join STRAND 3 or 4 PANEL DISCUSSIONS 
Herman Maina, Stephen 
Macharia, Kenya: 
Actualizing formative 
assessment for Mathematics 
in secondary schools in 
Kenya. 

WORKSHOP 
Zachariah Mbasu, 
Kenya:  
Going deeper with PhET 
Interactive Simulations 
 

 

DAY TWO: 24TH  NOV., 2021 

PLENARY SESSIONS: Moderator – Mary W. Sichangi 
Day/Date/Time                         Activity Section / Person in Charge 
24th Nov., 2021 Registration Secretariat  
12:00-12:30 pm, WAT 
1.00-1.30 pm, CAT 
2.00-2.30 pm, EAT 

Recap of day one 
Introductions 

Conference objectives and guidelines 

Rapporteurs 
Conference Chair 
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Day/Date/Time                         Activity Section / Person in Charge 
12:30-1:10 pm, WAT 
1:30-2:10 pm, CAT 
2:30-3:10 pm, EAT 
 

Welcome remarks 
 

Opening Ceremony 

Chancellor, Rovuma University, Prof. Mario 
Jorge Caetano Brito dos Santos 
Executive secretary 
President  
Chief guest 

1:10-1:40 pm, WAT  
2:10-2:40 pm, CAT 
3:10-3:40 pm, EAT 

Keynote address Prof. Cyril Julie 

 
PARALLEL SESSIONS 

TIME STRANDS 

 
1:40-3:20 pm, WAT 
2:40-4:20 pm, CAT 
3:40-5:20 pm, EAT 
 

Room: 1  
Moderator: Ms. Loide 
Kapenda 
Rapporteur: Samuel Canda 

Room: 2  
Moderator: Dr. Lira Molapo 
Rapporteur: Chifundo 
Mtamdo 

Room: 3  
Moderator: Ms. Khanyisile 
Mokoena 
Rapporteur: Gito Antonio 

Room: 4  
Moderator: Dr. Zainab 
Shuaibu 
Rapporteur: Winnny Magu 

STRAND 1:  
Teacher Professional 
Development in Africa: 
Developing Knowledge, Skills 
,and Values in STEM 
learning/teaching 
engagements 

STRAND 2:  
School Culture and Learning 
in STEM  
 

STRAND 3:  
STEM Curriculum 
Development 
Implementation and 
Assessment 
 
 

STRAND 4:  
ICT Integration in STEM 
Education 
 

Presenters 
1:40-2:00 pm. WAT 
2:40-3:00 pm, CAT 
3:40-4:00 pm, EAT 

 

Roshnee Rajkomar, 

Fawzia B. Narod & Mark 

Price, Mauritius and U.K: 
Exploring how science 
educators enact and promote 
the social relevance of 
Science Education: A case 
study in Mauritius 

Paul Kipkurui yegon, Kenya: 
Physics in the kitchen: The hot 
chimney story.  
 
 

Edmond Kizito Makoba, 
Kenya: Reflections from 
Classroom Observations: 
When will teaching stop for 
Learning to happen? 
 

Dr. Elisha Osio Omoso, 
Kenya:  
TPACK in teacher education: 
Using pre-service teachers’ 
self-reported TPACK to 
improve pedagogic practice.   
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Presenters 

 

2:00-2:20 pm, WAT 
3:00-3:20 pm, CAT 
4:00-4:20 pm, EAT 

 

Harris M. Kariuki, Kenya: 
The formula for the radius r 
of the in-circle in terms of the 
measurements of its triangle 
ABC and its relationship to 
the radius R of the 
circumcircle of ABC. 
 

Dr Josephine N. Ojiambo, 
Stephen Wekesa Masinde, 
Kenya: Factors influencing 
low performance of girls in 
mathematics and science 
subjects in public secondary 
schools in Bungoma county, 
Kenya. 

Dizha Memory& Olawole, 
M.O. South Africa & 
Nigeria:  GIS-Based 
Mapping of Spatial 
Variations in School 
Performance in 
Mathematics in Western 
Cape Province, S/Africa.   

Chumo John Kiplimo & 
Gitiria Lucy Wairimu, 
Kenya: An evaluation of 
application of information 
and communication 
technology in schools by 
teachers in Narok county, 
Kenya. 

Presenters 

2:20-2:40 pm, WAT 
3:20-3:40 pm, CAT 
4:20-4.40 pm, EAT 

 

Petronilla Anyango, Kenya: 
ASEI-PDSI practice in 
classroom link to core 
competencies 
implementation in teaching 
and learning mathematics 
and science in schools. 

Polycarp O. Gor, Kenya: 
Influence of role model and 
gender stereotype on science 
performance among 
secondary school students: a 
case study of Migori county, 
Kenya. 

Nirmal Kumar Betchoo, 
Mauritius: Understanding 
the significance of arts, 
mathematics and science in 
the teaching of social 
sciences: Case Université 
des Mascareignes. 

Zachariah Mbasu, Kenya: 
Innovations: “What’s new 
from PhET Interactive 
Simulations?” 

 

 

Presenters 

2:40-3:00 pm, WAT 
3:40-4:00 pm, CAT 
4:40-5:00 pm, EAT 

 

Joyce N. Ngakhala, Kenya: 
Lesson study as school based 
teacher professional 
development on student 
achievement in biology in 
Lugari sub county, Kenya 
 

Saíde Issufo Momade & 
Tomás Castelo Armando, 
Mozambique: 
School to industry linkage 
platforms and STEM 
education in Mozambique: 
The case of Instituto 
Industrial e Comercial de 
Nampula 

Chumba Alex Kiprop, 
Kenya: Tutor’s percerption 
on assessment of authentic 
tasks in pre-service teacher 
development in western 
Kenya public teachers’ 
training colleges 
 

Join STRAND 1, 2 or 3 

 

Presenters 

3:00-3:20 pm, WAT 

4:00-4.20 pm, CAT 
5:00-5:20 pm, EAT 

 
 

Lefentse Keogotsitse, 

Botswana:School-based 

teacher professional 

development: policy, 

strategies and practices. 
 

Merventharan P Moodley; 
Doras Sibanda, Fawzia B. 
Narod, Ronicka Mudaly, 
Tamirirofa Chirikure, 
Bongani Ndlovu and 
Vickren Narrainsawmy, 
South Africa & Mauritius: An 
Analysis of the Drivers 
influencing STEM education in 
South Africa and Mauritius 

Daniel L. Mpolomoka 
(PhD), Florence Matuka, 
Isaac Kabelenga (PhD), 
Zambia: Exploring 
Integrated 
entrepreneurship Skills 
Education in Secondary 
Schools in Ndola District, 
Copperbelt Province, 
Zambia 

Join STRAND 1, 2 or 3 
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DAY THREE: 25TH NOV., 2021 

PLENARY SESSIONS: Moderator – John Odhiambo 
Day/Date/Time                           Activity 

Section / Person in 
Charge 

25th Nov.,2021 Registration  Secretariat  
12:00-12:20 pm WAT 
1:00 – 1:20 pm, CAT 
2:00 – 2:20 pm, EAT 

Recap of day two 
Guidelines 

 

Conference Chair 
 
 

12:20-12:40 pm, WAT 
1:20-1:40 pm, CAT  
2:20-2:40 pm, EAT 

Plenary presentation: 
Status of STEM education in Africa: trends in 

enrolment, performance and related challenges 

Mary W, Sichangi, Kenya 
 

 
PARALLEL SESSIONS 

          TIME STRANDS 

 
12:40-2:20 pm, WAT 
1:40-3.20 pm, CAT 
2:40-4:20 pm, EAT 
 

 
 

Room: 1  
Moderator: Mr. Ndondo Koolese 
Rapporteur: Tomas Castelo 
Armando 

Room: 2  
Moderator: Gito Antonio 
Rapporteur: Ms. Khanyisile 
Mokoena 

Room: 3  
Moderator: Rosita Ruco 
Rapporteur: Ms Loide 
Kapenda 

Room: 4  
Moderator: Dr. Lira 
Molapo 
Rapporteur: Chifundo 
Mtambo 

STRAND 1:  
Teacher Professional 
Development in Africa: 
Developing Knowledge, Skills 
,and Values in STEM 
learning/teaching engagements 

STRAND 2:  
School Culture and Learning 
in STEM  
 

STRAND 3:  
STEM Curriculum 
Development 
Implementation and 
Assessment 
 

STRAND 4:  
ICT Integration in 
STEM Education 
 

Presenters 

12:40-1:00 pm, WAT 
1:40-2:00 pm, CAT 
2:40-3:00 pm, EAT 

 

Selasi Dorledzi, Ghana: 
Teacher professional 
development for competency 
based education: A case of 
cluster of schools in Kpone 
Katamanso district of greater 

Marjorie S K Batiibwe, 
Betty K Nannyonga, 
Caroline Taliba, Rebecca M 
Nalule and Carla Puglia, 
Uganda: Investigating Math 
Self-Efficacy and Math 

Boniswa Bayani, Tshepo 
Sharon Leepile Baipusi, 
Botswana: Integrated 
approaches to teaching and 
learning using STEAM: The 
Big idea in a French 

Kennedy W. Mumali, 
Kenya:  
Impact of technology 
interventions on 
student achievement 
in rural Kenyan 
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Accra region, Ghana 
 
 

Anxiety regarding Gender, A-
Level Math Entry Grade and 
Mathematics Achievement 

classroom 
 
 

schools 
 

 

Presenters 

1:00-1:20 pm, WAT 
2:00-2:20 pm, CAT 
3:00-3.20 pm, EAT 

 

Edna N. Bosire, Kenya:  
Influence of the head teachers’ 
practices in curbing drug and 
substance abuse among 
students in public secondary 
schools in Mukurweini  sub-
county, Kenya 

Marjorie S K Batiibwe, 
Uganda: Women in 
Mathematical Sciences: 
Challenges, Protective 
Factors and Interventions to 
Increase Female Lecturers in 
Public Universities in 
Uganda. 

Daniel L. Mpolomoka, 
Christopher Chembe, 
Rose Chikopela3, Edgar 
Zulu and Clarence 
Nachinanga, Zambia: 
Teaching differently-abled 
learners Design and 
Technology: A Review 

Dr. Wambeye 

Kimweli Marakia, 

Kenya 

Transformation to 

online STEM education 

the response to 

coronavirus (COVID-

19) pandemic 

 

Presenters 

 

1:20-1:40 pm, WAT 
2:20-2:40 pm, CAT 
3:20-3:40 pm, EAT 

 
 

Zainab Muhammad Shuaibu, 
PhD, Nigeria 
Exploring the Effect of School-
Based Professional 
Development Model on 
Teachers’ Pedagogical Content 
Knowledge and Pupils 
Achievement in Basic Science at 
the Middle Basic Education 
Level in Nigeria 

Mokgethi, G and. Fetogang, 
E. B, Botswana: Number of 
household members, 
caretakers’ family income 
and science academic 
performance of orphaned 
secondary school learners in 
the central district of 
Botswana 

Ibrahim Sani, Yahaya Sani 
Rigachikun, Nigeria: 
Effective of Reciprocal 
Constructivist Instructional 
approach on Students’ 
Achievement in Basic 
Science in Rigachikun 
Education Zone Kaduna 
State Nigeria 

Dr. Zainab 

Muhammed Shuaibu, 

Misbahu Adamu Sani, 

Nyam Yakubu Yusuf, 

Nigeria: Attitude of 

teachers towards the 

application of 

information and 
communication 

technology (ICT) in 

teaching and learning 

of STEM in Rigachikun 

education zone, 

Kaduna state, Nigeria 

Presenters 

 

1:40-2:00 pm, WAT 
2:40-3.00 pm, CAT 
3:40-4.00 pm, EAT 

 

Gabriel, GMM, Maulana  
Claudecir, CP, Paton and  
Sergio, SMA, Arruda, 
Mozambique:  
Professional teacher 
development of mathematics 
teachers at Rovuma University: 
past, present and future 

Gofaone Punah Medupe, 
Botswana:   
Performance of blind 
learners in mathematics 
subject in Botswana public 
schools. The case of 
Matsieng, Linchwe JSS and 
Molefi SSS, 
 

Ahmed Muideen, Yashim 
Jagaba Mathias, Nigeria: 
Effect of Evidence-Based 
Teaching Strategies on 
Student’s Participation and 
Academic Performance in 
Biological Concepts in 
Kaduna Education Zone, 
Kaduna State 

Join STRAND 1, 2 or 3 



 

 

COMSTEDA 18 Page 20 
 

 

PLENARY SESSIONS 
Day/Date/Time                            Activity Section / Person in Charge 
26th Nov, 2021 Registration  Secretariat  
2:00-2:40 pm, WAT 
3.00-3.40 pm, CAT 
4.00-4.40 pm, EAT 
 

Conference resolutions and 
communique 

President 

2:40-3:10 pm, WAT 
3:40-4:10 pm, CAT 
4:40-5:10 pm, EAT 

Closing remarks  
Closing Ceremony 

V-President 
Executive secretary 
President  
Chief guest 

3:10-3:30 pm, WAT 
4:10-4:30 pm, CAT 
5:10-5:30 pm, EAT 
 

Certificates Award 
Photo session 

Close  

Conference chair 

 

DAY FOUR: 26th Nov.,2021 

ANNUAL SMASE-AFRICA DELEGATES MEETING 
Day/Date/Time                           Activity Section / Person in Charge 
26th Nov.,2021 Registration  Secretariat  
12:00-2:30 pm, WAT 
1:00 – 3.30 pm, CAT 
2.00 – 4.30 pm, EAT 
 

*Delegates Meeting President 

                                                                              *SMASE-Africa focal point / alternate persons only 

 

 

 

 



 

 

 

 

 

 

ABSTRACTS 
STRAND 1: Teacher Professional Development in Africa: Developing Knowledge, Skills, 

and Values in STEM teaching & learning engagements 

 

1. Teacher training and present-day strains in the education profession 

Phathumusa Mdladla, South Africa 

E-mail: phathumusa.mdladla@sci-bono.co.za 

Abstract: There have been an enormous number of in-service teacher training initiatives in Gauteng over the 

years. However, we have seen little changes in the quality of education in the province. The initiatives are 

merely informed by the notion that “teachers who know more (content and pedagogy) teach better”- (Alder, 

2002) and disconnect from the social, organizational and material conditions in which teachers work. This paper 

aims to bring together some key literature and research on teacher training and strains in the education 

profession to engage with the question: How can teacher training assist teachers to deal with the present-day 

strains in the education profession? The purpose is to develop an understanding of the very complex, social and 

material conditions of the teachers which may impact the design and delivery of the teacher training 

programmes.  

 

2. Lesson Study as a New Approach to Improve Continuous Professional Development (CPD): Case of 

Biology Teachers and School Principals, Khomas Region, Namibia 

Joseph Haufila 

Ministry of Education, Arts and Culture, 

Khomas Directorate of Education, Windhoek, Namibia 

jvphaufila@gmail.com 

Abstract: Namibia’s Ministry of Education’s reports on Grade 12 NSSCO results of Biology examination 

showed that learners’ performances in Khomas region have been very poor over the years; although 90% of the 

teachers are qualified. These poor results might affect learners in pursuing their studies at tertiary institutions. 

Learners’ poor performances normally attributed to lack of teachers’ in-service training on CPD. Therefore, this 

paper aimed to find out whether LS improves CPD in Khomas region. A mixed-method approach employed a 

case study design was used. 49 Biology teachers and 22 secondary school principals were purposefully 

sampled. Document analysis, google form questionnaire and semi-structured interviews were used. Data were 

analysed using SPSS and thematic data analysis. The findings revealed that there was lack of in-service training 

on CPD in Khomas region and participants need training in their subject areas and pedagogies. LS found to be a 

solution to support participants and encourage them discuss their unique challenges they were faced with. LS 

also save participants’ time from attending CPD training elsewhere. Many participants didn’t attend available 

CPD’s activities due to workload and time. And there were no induction programs in place for novice teachers. 

The study recommends that the Ministry of Education should strengthen in-service training on CPD in schools. 

Furthermore, school-based LS should be implemented in schools to add value to the current CPD for the 

teachers to be more proactive in solving problems that affect their teaching and learning and update their 

knowledge at the convenience of their school environments. 

mailto:phathumusa.mdladla@sci-bono.co.za
mailto:jvphaufila@gmail.com
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Keywords: Lesson Study (LS), Continuous Professional Development (CPD), novice teachers, in-service training, 

participants (school principals and teachers), learners’ poor performance. 

 

3. ‘Cheerful Incidents’: An opportunity for Teacher Learning through Reflective Practice 

Dr. Mercy W. Macharia 

Centre for Mathematics, Science and Technology Education in Africa (CEMASTEA), Department of 

Chemistry, Kenya 

mmacharia@cemastea.ac.ke 

Abstract: Currently, ensuring quality education remains at the heart of many countries in the world educational 

reforms. The single most important factor in improving education is the teacher. Thus, teachers matter and 

deserve great support including their professional development agenda. The study reported in this paper 

investigated how and what teachers learn from their teaching experiences through reflective practice. A 

qualitative case study method was employed and a constructivist view of learning was adopted to provide a lens 

through which the teacher trainers’ learning was explored. During the one-year study, the four chemistry 

teacher trainers involved ‘cheerfully’ reported learning experiences, using critical incidents, they isolated from 

their teaching through reflection. The process of thematic coding was employed to analyse data collected 

through the teachers’ ‘individual reflection, group reflection and interview. The research finding showed that 

the teacher trainers learned from their teaching experiences. In this paper, two ‘potential professional learning 

outcomes’ in relation to teachers’ increased professional knowledge of practice are reported. These are: 

knowledge of teaching methods, and knowledge of how student learn. 

Keywords: Reflective practice; Critical incidents; Teacher professional learning outcomes; Teacher Trainers. 

 

4. Exploring Science Teacher Professional Development in South Africa 

Tamirirofa Chirikure1; Ronicka Mudaly1; Fawzia B. Narod2; Doras Sibanda1; Merventharan P Moodley1; 

Bongani Ndlovu1 and Vickren Narrainsawmy2 
1School of Education, University of KwaZulu-Natal, South Africa 

2Department of Science Education, Mauritius Institute of Education, Mauritius 

f.narod@mie.ac.mu 

Abstract: Teacher professional development is regarded as central to advancing and sustaining high quality 

education. The capacitation of science teachers after initial training is key in responding to the demands of the 

21st century in African states. Previous research suggests that sustainable, work-embedded professional 

development programs, in which teacher agency is privileged, is required. In order to achieve this, teacher 

disciplinary knowledge, and knowledge of pedagogy in science, are crucial. However, science teacher 

professional development programmes remain under researched. To this end, this research sought to understand 

science teacher professional development in the South African context through a systematic review of literature 

encompassing empirical and theoretical research papers, government policies, and reports. The key research 

question is: What are the constraints and enablers of science teacher professional development in South Africa? 

The data sources included government policy documents, research papers, theses and relevant reports. The 

emerging themes suggest that science teacher professional development activities are largely driven by 

dedicated policies, funding, school contexts and a history of poor teacher training. In-service teacher 

development initiatives are often reliant on funding from non-profit organisations hence unsustainable beyond 

mailto:mmacharia@cemastea.ac.ke
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the funding windows. Teachers are usually attracted to professional development programmes which result in 

certification, continuous professional teacher development (CPTD) points and the knock-on effect of increased 

remuneration and promotion. More robust needs assessment, meritorious appointment of resource persons, and 

technical support for teachers at classroom level are recommended. 

Keywords: science teacher; initial teacher training; continuous professional teacher development; instructional 

strategies; social constructivism 

 

5. Teacher professional development in Africa “knowledge, skills and values in STEM’’ 

Doris Muthoni Nthuku & Joseph Makhakha Wangila, Kenya 

dormuwa@gmail.com & Jwangila05@gmail.com 

Abstract: Science, Technology, Engineering and Mathematics education is a key driver to the achievement of 

the 2030 Agenda for Sustainable Development; this is because it provides learners with the knowledge, skills, 

attitudes and behaviours that are required for inclusive and sustainable societies. For quality STEM education to 

be provided in any country, the instructions delivered by teachers in schools should be effective. Therefore, 

teaching quality and specialization in STEM subjects are essential for quality STEM education. This paper is a 

desk review of strategies to be used in developing teachers with knowledge, skills and values for advancement 

of STEM, as well as challenges faced in teacher professional development in STEM. 

 

6. The pedagogical manifestations: A driver of teachers’ practices in teaching algebraic equations 

Dr. End ES Salani1 & Prof. Zingiswa  ZMM Jojo2 
1University of Botswana , 2University of South Africa 

salanie@ub.ac.bw & jojozmm@unisa.ac.za 

Abstract: Teachers’ classroom instructional practices have been a worldwide concern decrying the 

predominant use of teacher-centred methods. Mathematics teachers’ instructional strategies lack in-depth 

knowledge of algebraic systems and hold misconceptions about solving two algebraic equations together. In 

order to gain an in-depth analysis of teachers’ ways of knowing and thinking on how to promote conceptual 

learning and effective teaching of algebraic equations. The main research question was, ‘How do junior 

secondary school mathematics teachers manifest their pedagogical practices when teaching algebraic 

equations?’ This article reports on a qualitative study, underpinned by the knowledge quartet model that sought 

to explore how junior secondary school teachers’ pedagogical practices manifested itself in the teaching of 

algebraic equations. Data was collected from observations, semi-structured interviews and document analysis of 

two mathematics teachers purposely selected from two secondary schools in the Gaborone East cluster of 

South-East Educational Region in Botswana.  Data were analysed using Atlas-ti. Version 8.0 and triangulated 

through thematic analysis. The study revealed that teachers’ choices of representations, examples and tasks used 

by the teachers did not expose learners to hands-on activities intended to assist them to understand and make 

connections from the underlying algebraic equation concepts. The study thus proposed Penta-Knowledge 

Collaborative Planning and Reflective Teaching and Learning Model as a modification of the knowledge 

quartet to enable teachers to collaborate their peers within the school and neighbouring schools from the 

planning stage to lesson delivery in order to reflect on good practices and strategies for teaching algebraic 

equations. Key words: Classroom instructional practices, pedagogical practices, teacher centred methods, 

Penta-Knowledge Collaborative Planning  

mailto:dormuwa@gmail.com
mailto:salanie@ub.ac.bw
mailto:jojozmm@unisa.ac.za
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7. Advanced Level Biology teachers’ experiences of a biotechnology professional development 

intervention in Masvingo, Zimbabwe. 
1Elias Rurinda & 2Asheena Singh-Pillay 

1Great Zimbabwe University, 1Robert Mugabe School of Education, 2University of KwaZulu-Natal 
1Zimbabwe, 2Republic of South Africa. 

1erurinda@gzu.ac.zw, 2pillaya5@ukzn.ac.za 

Abstract: The paper reports on a study that explored the creation of a professional development intervention 

(PDI) platform in Biotechnology with the aim of examining how the teachers feel about teaching Biotechnology 

option in the Advanced Level Biology curriculum (9190) in Masvingo province of Zimbabwe and on their 

experiences in the PDI engagement. This qualitative study employed a case study design. Purposive sampling 

was used to select 25 practicing Advanced Level Biology teachers from schools that offered Advanced Level 

Biology in his province. Data was generated via teachers’ reflective journals and focus group discussions. 

Vygotsky’s Zone of Proximal Development underpinned the study at a theoretical level. The findings reveal 

that in Masvingo, there is no any form of PDI platform for the teachers in which they are engaged for effective 

biotechnology teaching. The Curriculum Development Unit did not provide support to teachers during 

curriculum reform. The findings illuminate that Advanced Level Biology teachers’ collective agency was 

necessary to promote a safe nurturing space to initiate action that allowed for scrutiny of teaching practice, 

support from peers and resulted in self-improvement in confidence levels and pedagogical content knowledge. 

The findings show that sustainable teacher professional development relied on teachers themselves, their 

commitment to quality and to their learners. Thus, our concluding thoughts are: How do we begin to perpetuate 

this kind of professional development capital amongst practicing teachers in order to rejuvenate teachers’ deep 

interest in teaching and learning of biotechnology in the Advanced Level Biology curriculum that focuses on 

the needs of their learners? 

Keywords: Biotechnology option, Professional Development Intervention platform, Collective agency, 

Pedagogical content knowledge, Teachers’ Experiences 

 

8. The formula for the radius r of the in-circle in terms of the measurements of its triangle ABC and its 

relationship to the radius R of the circumcircle of ABC. 

Harris M. Kariuki, Kenya 

harriskariuki64@gmail.com 

Abstract: In geometry several formulae have been established and used frequently as the need may arise 

including the Sine formula for the radius R of the circumcircle of triangle ABC, the Hero’s formula for the area 

of triangle ABC and the Cosine formula with relation to the three side and angles of triangle ABC. The study 

was aimed at establishing a relationship between the radius r of the in-circle and the three sides of triangle ABC. 

A triangle ABC of sides a, b, and c respectively was drawn. A circle centre O and radius r was inscribed in the 

triangle ABC.   It was observed that the radius of the in-circle and the sides of the triangle meet at right angles 

where the sides of the triangle touch the in circle. Triangle ABC was divided into three daughter triangles with 

the three sides a, b and c as the bases of the daughter triangles. The centre O of the circle was the common 

vertex of the daughter triangles. The radius r was the height of each daughter triangle. The symbols Δ, Δ1, Δ2 

and Δ3 were used to represent the areas of triangles ABC and its three daughter triangles respectively.  Their 

mailto:erurinda@gzu.ac.zw
mailto:2pillaya5@ukzn.ac.za
mailto:harriskariuki64@gmail.com
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relationship was thus Δ = Δ1 + Δ2 + Δ3 = 
1

2
 r (a + b + c) = rs .From these we obtained r = 

𝛥

s
  . It was concluded 

that for equilateral triangles R = 2r, for isosceles right angled triangles R = r (√2+1) and for Pythagorean 

triangles the relationship was either R = r2 + r + 
1

2
  or R = 

1

2
r2 + r + 1 depending on the way the Pythagorean 

triples were generated. In the Pythagorean relationships considered, a2 + b2 = c2 where a, b, c are the two 

shorter sides and the hypotenuse of the right angled triangle respectively. In one family of triangles, b and c 

were obtained from a by the rule; {c, b} = (
𝑎

2
)2 ± 1 while in the other family, they were obtained by the rule ; {c, 

b} = 
𝑎2±1

2
 , ( n.b., c ˃ b)  The relationships of R and r were then expressed graphically. These relationships may 

be used to determine one quantity on the basis of the other and vice versa. The formulae are recommended to be 

included in the list of the trigonometric formulae established and in frequent use. 

Key words: Pythagorean Triples; a set of three numbers (the measurement of the sides of a triangle) such that the 

sum of the squares of the first two equals the square of the third number. Circumcircle; a circle round a triangle 

such that it passes through the three vertices of the triangle. In-Circle; a circle in a triangle such that it touches the 

three sides of the triangle. Daughter Triangles; two or more triangles inside a triangle when one or more straight 

lines are drawn inside the triangle.  Mnemonics: an arrangement of words that aids to commit an idea to memory. 

Rational numbers; numbers that can be expressed as fractions with whole numbers in their numerators and 

denominators. 

 

9. ASEI-PDSI practice in classroom link to core competencies implementation in teaching and learning 

mathematics and science in schools 

Petronilla Anyango 

SMASE primary trainer-Busia county, Kenya 

petronillaanyango5@gmail.com 

Abstract: The purpose of this study was to establish the influence of Strengthening of Mathematics and 

Science Education in line to core-competencies in implementation of teaching and learning of mathematics 

and science in teaching. The study was carried out Busia County, Butula Sub-County, Kenya. The study 

objectives were: to examine the extent to which ASEI-PDSI influence pupils’ linked to core-competencies 

in regard to implementation of ASEI-PDSI in Mathematics and Science in regard to the theory which holds 

that for a child to expand their learning they need to explore their environment and learn by hands on 

experience; to determine the extent to which the practice of ASEI-PDSI in classroom influence pupils. 

SMASE has been going on through in-serving of Mathematics and science teachers and sensitization of 

other stake holders in education that if ASEI-PDSI is implemented could improve the quality of grades in 

science education and hence learners’ achievement in KCPE performance results improved. The finding of 

the study in 2019 training at the County level contributed to knowledge on ways of addressing challenges 

encountered during implementation of SMASE project in previous project could be addressed through 

fusing in the core-competencies which could contribute to more improvement because the learners were to 

acquire the ability to apply appropriate knowledge and skills to successfully perform as recommended by 

the 2015 report (Kabita & Ji 2017). Government of Kenya was to sustain the same project to improve the 

performance of mathematics and science and this affected the primary schools since the trainers and 

teachers were stopped attending SMASE at regional level and there were no follow up activities. Among 
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the recommendations of the study include: the MOE should: set a fund through the Free Primary Education 

for supporting SMASE programme because lack of materials/tools is the major challenge in ASEI lessons; 

put mechanisms in place to ensure all teachers actualize the training content; GoK and JICA should train all 

teachers in ASEI-PDSI since there is no specialization of teaching subjects in primary as it is training all 

teacher to implement CBC. 

10. Exploring how science educators enact and promote the social relevance of Science Education: A case 

study in Mauritius 

Roshnee Rajkomar1, Fawzia B. Narod2 and Mark Price3  
1Adventist College, Phoenix, Mauritius 

2Department of Science Education, Mauritius Institute of Education, Reduit, Mauritius 

3 Honorary Research Fellow, University of Brighton, U.K.  

f.narod@mie.ac.mu 

Abstract: Science education is constantly in a state of dynamic reinvention and reconstruction as both 

science content knowledge and our understanding of pedagogical practices evolve. As prescribed science 

curricula are revamped to accommodate these changes, science educators also need to evolve so that their 

teaching of science remains current and relevant. However, decades of research have revealed that for 

curricular changes to effectively lead to transformed practices, educators need to be on-board the prescribed 

recommendations and changes1,2. Thus, in the context of a major educational reform taking place in 

Mauritius, this study was carried out to gauge how science educators working at the lower secondary level 

(first three years of secondary schooling) promote or enact various aspects of the social relevance of science 

education through their teaching. This qualitative research was designed as a case study of science 

educators working in different types of secondary schools in Mauritius. Questionnaires and in-depth 

individual interviews were used as research instruments. The data collected from 20 participants was 

analysed through a process of thematic network analysis as proposed by Attride-Sterling3. Findings from 

the study have revealed that an aspect of social relevance that the participants do cater for is ‘responsible 

citizenship’ through sensitization of students about current issues faced by society, namely issues related to 

the environment and health. However, the participants seemed to struggle with other aspects of social 

relevance such as ethics in science, development of soft skills, exposure of students to current scientific 

research and vocational opportunities in science. Despite being aware of the need to cater for these latter 

aspects of science education, several participants claimed that they were not practically empowered to 

integrate these within their teaching. Some of the reasons evoked for the above include: the need to sacrifice 

engagement in the scientific process in favour of covering the bulky science syllabus content, lack of 

institutional support to promote innovative approaches in science teaching, and lack of exposure to current 

scientific research, especially in the local context. Based on findings from this study, it can be inferred that 

educators need to be formally exposed to the various aspects of social relevance of science education 

through educator training courses. The ethical and vocational aspects of science education need to be more 

explicitly evoked during educator training. Educators need to be taught how to practically integrate these 

aspects of science education within their teaching, so that they are better equipped and empowered to make 

their teaching more socially relevant. 
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11. Lesson study as school based teacher professional development on student achievement in biology in 

Lugari sub county, Kenya 

Joyce N. Ngakhala 

 PhD Candidate, University of Eldoret, Kenya 

jnekesa76@gmail.com  

Abstract: The objective of this study was to determine the effect of lesson study on students’ acquisition of 

selected scientific and practical skills based on support and movement. Lesson study, which is a form of teacher 

Professional development that originated in Japan, is closely tied to the idea of learning from teaching. Through 

this professional development practice, teachers have an opportunity to systematically examine their teaching, 

with the goal of becoming more effective. This study used the positivist paradigm. Quasi experimental research 

design was adopted. The target population consisted of 32 public secondary schools with total population of 

2544 biology students and 52 biology teachers. The sample size was 246 form four biology students and 12 

biology teachers. Stratified and purposive sampling techniques were used to select respondents. Instruments for 

data collection consisted Biology Practical Achievement Test (BPAT) and Biology teacher observation 

schedule (BTOS). Data was analysed using SPSS version 26. Inferential statistics included analysis of variance 

(ANOVA) and independent sample test (t-test). The study found a significant effect of lesson study on students’ 

achievement of practical and scientific skills in Biology. The study recommended that learners to be taught 

using lesson study which is a form of Teacher Professional Development to enhance better understanding of 

learners and hence improved performance. 

Key words: Biology, Lesson study, School Based Teacher Professional Development, Student Achievement 

 

12. Teacher professional development for competency based education: A case of cluster of schools in 

Kpone Katamanso district of greater Accra region, Ghana 

Selasi Dorledzi, Ghana 

dorledziselasi@gmail.com 

Abstract: The study examines teacher professional development in Zenu government cluster of schools in the 

Kpone Katamanso district of Ghana.  Despite some educational reforms teacher professional development and 

the way forward appear to be nonexistent. The structure of teacher education in Ghana including some quality 

issues hinder teachers from developing professionally for competence. Improving teacher education and 

professional learning opportunities for pre-service and in-service is one of the ways of developing teacher 

competence and development for effective delivery during teaching and learning process. This will improve 

pupils’ academic achievements. Fifty teachers were simple randomly selected from Kpone Katamanso basic 

cluster of schools for the study. Questionnaire was used to find out how often they participate in INSET 

programs be it school-based, cluster-based; and district and national; and how it has helped them to develop 

professionally. The data collected revealed that some of the challenges which impede teachers from developing 

professionally, were: Difficult working conditions, lack of motivation, low income rate, inadequate monitoring 

and evaluation of continuous professional learning programs to ensure quality results. The results further 

indicated that more than 60% of teachers were in support of getting more training programs and acquiring new 

attitudes and skills in order to help them excel in their teaching profession. This they think will have a positive 
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impact on the learning outcomes of their learners. The paper recommended from the results that there is the 

need for authorities in Ghana Education Service to organize more training programs where they will employ 

creative approaches to update teachers’ knowledge and build capacity. This will improve upon teachers’ skills 

and knowledge for competency in their delivery during teaching and learning process. 

 

13. Influence of the head teachers’ practices in curbing drug and substance abuse among students in 

public secondary schools in Mukurweini  Sub-county, Kenya  

Edna N. Bosire (M.ED) 

Ph.D. Scholar, University of Nairobi, Kenya. 

ednabosire@gmail.com 

 Abstract: Drug and substance abuse (DSA) has continued to ruin school going children and subsequently 

education despite various measures to stop it. This study aimed at establishing the influence of head teachers’ 

practices to curb drug and substance abuse among students. The objectives were: to assess the influence of the 

head teachers’ use of curriculum in curbing drug and substance abuse, to determine the influence of the head 

teachers’ use of Guidance and Counselling in curbing drug and substance abuse and to assess the use of school 

rules and regulations in curbing drug and substance abuse in public secondary schools in Mukurwe-ini Sub-

County, Kenya. The study employed descriptive research design. Data was collected by use of questionnaires 

and interviews. The study established that the curriculum contained little content on drug and substance abuse, 

guidance and counselling was not being exploited fully to address drug and substance abuse and school rules 

were not being fully enforced since they contravened Ministry of Education policies and guidelines. The study 

recommends; that the Ministry of Education should organize national workshops aimed at training guidance and 

counselling teachers; the Teachers Service Commission should identify and deploy qualified guidance and 

counselling teachers to schools. Head teachers should; establish drug and substance abuse routine checking 

programmes in their schools; provide secluded rooms for counselling to enhance privacy; involve students in 

formulation of school rules and firmly enforce school rules on students. Kenya Institute of Curriculum and 

Development should design curriculum to contain content addressing drug abuse.  

Keywords: Influence, Head teacher, practice, curbing, drug, drug and substance abuse, student, public Secondary 

schools  

 

14. Professional teacher development of mathematics teachers at Rovuma University: past, present and 

future 

Gabriel, GMM, Maulana, Claudecir, CP, Paton and  

Sergio, SMA, Arruda, Mozambique 

gmaulana@unirovuma.ac.mz 

Abstract: This article presents and discusses the past, present and future of four Mathematics teachers working 

at Rovuma University – Cabo Delgado Extension, aiming to characterize their Professional Teaching 

Development, as university teachers in an African context. The data collection was carried out using a reflective 

interview applied by Zoom, after an invitation and clarification of the terms of participation in a WhatsApp 

group of Mathematics course teachers. The information obtained was qualitatively analyzed in the light of the 

Content Analysis procedures and indicated that the teachers were regulated and intend to continue learning to 

improve their professional performance. From a past of insecurities and little knowledge, skills and values of 
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teaching, teachers today feel capable to satisfy the demands of the profession and this results comes from 

learning that takes place in practice through teaching, reading, reflection, research, interaction with others 

(students, teachers and other actors), training (further training or academic). In spite of the acquired learning, 

teachers claim and aim to improve scientific knowledge, time management and student relations, academic 

training (Masters and Doctorate) and the learning of technology (Mathematics Education software) and research 

(data collection, analysis and interpretation processes). 

Keywords: Mathematics Education. Professional development. Professional learning. Training. Technology. 

Search. 

 

15. Exploring the Effect of School-Based Professional Development Model on Teachers’ Pedagogical 

Content Knowledge and Pupils Achievement in Basic Science at the Middle Basic Education Level in 

Nigeria 

Zainab Muhammad Shuaibu, PhD & Armiya’u Malami Yabo, PhD 

Strengthening Mathematics and Science Education (SMASE) Department 

National Teachers’ Institute, Kaduna, Nigeria. 

zeelamee@gmail.com, zeelamee@yahoo.com, armayabo@gmail.com, armayabo@nti.edu.ng   

Abstract: This study was designed to explore the effect of school-based professional development model on 

teachers’ pedagogical content knowledge and pupils’ achievement in basic science at the middle basic education 

level in Nigeria. Quasi- Experimental design was employed for the study involving 14 teachers and 219 pupils. 

Three instruments were used for data collection these are Teacher Pedagogical Content Knowledge Assessment 

Test (TPCKAT), Basic Science Assessment Test (BSAT) and Classroom Lesson Observation Checklist 

(CLOC). These instruments were validated; pilot tested and the reliability coefficients established were 0.9, 

0.86 and 0.76 respectively. Two research questions were answered using mean, standard deviation and standard 

error and two research hypotheses were tested with two sample t-test, ANCOVA and Kruskal-Wallis one-way 

analysis of variance at 0.05 level of significance. Data collected were analyzed with the Statistical Package for 

Social Sciences (SPSS), IBM version 20. The results obtained revealed that, there was a significant gain of 

knowledge and skills for the experimental group compared to the control group. Specifically, the study showed 

no significant difference between male and female teachers in the experimental group and pupils’ achievement 

in Basic Science in the experimental group is independent of gender. Based on the findings, the following 

recommendations were made: The Universal Basic Education Commission (UBEC) should recommend the use 

of School-Based Professional Development Model as one of the major constituents for improving teachers’ 

pedagogical content knowledge for teaching of basic science at the basic and post basic school level through 

school supervision and inspection.  

Keywords: school-based professional development, pedagogical content knowledge, pupils’ achievement. 

 

16. School-based teacher professional development: policy, strategies and practices. 

Lefentse Keogotsitse 

Mmadinare Senior Secondary School, Mmadinare, Botswana 

klefentse@gmail.com 

Abstract: The study investigate how activities geared towards school-based professional development of 

teachers, can help in the implementation of policies, strategies and practices by specifically studying the 
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infusion of technology in the learning of Mathematics and Science in Secondary schools in Africa. A group of 

secondary school teachers was involved in the project through interviews and group discussions with university 

lectures for some months, some in schools where students were provided with tabs and computers while in 

others were in schools where students were not provided with such gargets. Follow ups were made in the form 

of class observations to provide statistics for analysis purpose. Modern methods of leaning were employed to 

enhance leaning and bring good results as thus teacher centered methods were substituted with learner centered 

methods of disseminating information. Peer learning also shown positive results as students showed more 

interest in such interactive scenarios. The findings proved that the infusion of technology to be of paramount 

importance in learning of mathematics and science and that university based mathematics educators and 

elementary school teachers team interventions needs to be an on-going process in order to improve school-

based teacher professional development.   

 

STRAND 2: School Culture and Learning in STEM  

 

17. Intervention Measures for Special Needs Education Policy Provision on Inclusive Education in 

Regular Primary Schools in Loitokitok Sub-County, Kajiado County, Kenya. 

Dr. John N. Purdul 

Isinya Primary School, Kajiado County, Kenya 

purduljohn@yahoo.com 

Abstract: The government of Kenya embraced the Inclusive Education (IE) philosophy in 2002 yet the learning 

environments in most public primary schools to date are still not disability friendly. The study focused on 

analyzing the impact of the policy provision on Inclusive Education and administrative gaps that impede the 

government from realizing and actualizing the implementation to the fullest of the Special Needs Education 

policy framework (2009). The target population involved 80 primary schools, 80 head teachers, 534 teachers, 5 

Education Assessment Resource Centre (EARC) coordinators and 3 education officers. The study employed the 

simple random sampling and stratified random sampling techniques to select the respondents from their various 

stratums. Questionnaires were used to collect data. The study employed the quantitative method of research and 

survey design. Data was analyzed descriptively and presented in tables. The study concluded that, regular 

primary schools are not prepared and ready to accommodate learners with special needs hence the need of 

reviewing the special needs education policy guidelines to ease implementation of Inclusive Education. The 

study recommends the formulation of a separate and comprehensive working explicit Inclusive Education 

policy framework, which will offer and endorse a more inclusive approach towards our education system in the 

regular primary schools and other institutions of learning in the country. The study further recommends that the 

government need to develop specialized pilot institutions or centres of excellence in each sub-county within the 

county as model inclusive schools. 

Keywords: Inclusive Education, policy, intervention, inclusion, disability, regular primary schools 
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18. Inclusive STEM education for learners with special needs: A case study for Itekeng JSS mixed ability 

Integrated Science results 

Mogwase, S.S and Abotseng, M, M –PhD, Botswana 

nicomogs@gmail.com, molfabots@gmail.com 

Abstract: The educators, researchers and policy makers in education world-wide in the recent years have been 

advocating for inclusive education. Consequently, the teaching and learning of Science Technology Engineering 

and Mathematical (STEM) was not an exception in this paradigm shift. The government of Botswana through 

the ministry Tertiary Education, Research, Science and Technology have put measures in place to enhance 

teaching and learning of Science Technology Engineering and Mathematics in schools. The Botswana Revised 

National Policy on Education (RNPE, 1994) and Vision 2016 emphasized on the need to provide equal access 

to education for all children. This study focused on the academic performance of students with special needs in 

integrated science. Both qualitative and quantity approach research methods were used. Data analysis was done 

using Statistic Package for Social Sciences (SPSS) software. The results recorded a great drop from 18.6% -

10.9% between the years 2018 - 2019. Most students in integrated science got grade D and E followed by grade 

U (ungraded) ranging from 20.77% to 28% for the years 2014 to 2017. This suggest that method used in 

teaching mixed classes of STEM need reconsideration. The outcome of the study also showed that teachers 

need to be trained on mixed ability teaching method in STEM. 

Keywords: Mixed learning abilities, integrated science, special needs, teaching methodology, STEM 

 

19. Effective accommodation of students with special needs in STEM subjects’ lessons 

Everson Wakisa Sichali 

Ministry of Education, Malawi 

eversonsichali@gmail.com 

Abstract: Effective accommodation of students with special needs in STEM subjects has been a challenge to 

many teachers and schools in Malawi and Africa in general. This forces students with special needs to major in 

arts subjects. Basing on this challenge, a research was conducted in 2019 at Osaka Kyoiku University in Japan 

on how best students with special needs can be accommodated in lessons involving subjects with more of 

psychomotor activities such as the STEM subjects. The results were collected through interviewing focus 

groups, observation and literature review. Izumi city school for special needs in Osaka and Kashiba city 

elementary school in Nara were visited for lesson observations. The tools used were questionnaires, interviews 

and lessons observations checklists. From the research the following results were obtained: use of enough 

support teachers or staff during lessons to help students with special needs, modification of lesson activities and 

equipment, adjusted grading system and consistent use of groupwork during lessons. The findings revealed that 

Malawi has a shortfall in accommodating students with special needs in STEM subjects. Therefore, it is 

recommended that Malawian STEM subject teachers be equipped with skills on inclusive education, and their 

number be increased in order to reduce the teacher student ratio. Schools must be provided with relevant 

equipment for special needs students. In conclusion, if the Ministry of Education, schools and teachers can 

implement the recommendations provided, inclusive STEM education is achievable. 

Keywords: Inclusive education, STEM, students with special needs, teachers, Japan. 
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20. Effects of COVID-19 pandemic to school safety health and environment programme 

Pelotlhomogi Modise 

Bakgatle Junior Secondary School, Botswana 

modisep77@gmail.com 

Abstract: Safety Health and Environment (SHE) is an important element of any organisation. Botswana 

education system absorbs a large portion of the Country’s population mostly the youth who are the learners. 

Botswana education system does not have the School Safety Health and Environment programme, which has 

compromised the quality of SHE in Schools. The outbreak of Corona Virus (COVID-19) posed a risk to school 

community. This led to government decision to close schools in March 2020. This study was conducted to 

investigate if COVID-19 pandemic has added value to the school SHE programme. A survey research design 

was used. A total of fifty (50) respondents representing different departments in five Junior Secondary school in 

Kgatleng Region participated in the study. Questionnaires were used to generate data after which frequencies 

and percentages were used to analyze it. The findings generally reveal that the pandemic added significant value 

to the school SHE programme. The significance of the study is to create reference base for similar studies with 

the aim of informing policy on School SHE programme that will provide a safe and healthy working 

environment that can enable effective learning of Science Technology Engineering and Mathematics (STEM). 

Keywords: Safety Health and Environment, COVID-19, Pandemic 

 

21. Gender difference in relationship between lesson study and students’ achievement biology in 

secondary school of Lugari sub-county, Kenya 

Joyce N. Ngakhala 

PhD Candidate, University of Eldoret, Kenya 

jnekesa76@gmail.com  

Abstract: This study aims at investigating gender difference in relationship between lesson study and students’ 

achievement biology in secondary school of Lugari Sub-County, Kenya. Gender bias in science subjects has 

continued to generate a great deal of interest from various researchers throughout the world. Similarly, there 

exists gender disparity in students’ performance in biology in Kenya. This study used the positivist paradigm. 

Quasi experimental research design was adopted. The target population consisted of 32 public secondary 

schools with total population of 2544 biology students and 52 biology teachers. The sample size was 246 form 

four biology students and 12 biology teachers. Stratified and purposive sampling techniques were used to select 

respondents. Instruments for data collection consisted Biology Practical Achievement Test (BPAT) and Biology 

teacher observation schedule (BTOS). Data was analyzed using STATA 15. The result of the pre-test and post-

test were analyzed using mean, standard deviation and Analysis of Covariance (ANCOVA). Hypothesis were 

tested at p<0.05. From the findings, prior to lesson study, there was no significant difference between male and 

female students in biology achievement. After lesson study, there was significant difference between male and 

female students. Interestingly, therefore was significant difference in female students after lesson study while 

insignificant difference in male students after lesson studies.  Therefore, the interaction of gender and lesson 

study has significant influence on biology achievement of female students. The study recommended that there is 

need adopt lesson study so as enhance attitude and interest of female students since there was significant 

improvement in their performance.   

Keywords: Biology, Lesson study, Gender Difference, Student Achievement 
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22. Place-Based Learning: Making Learning Happen from anywhere. 

Makoba Kizito, Amina Sharbaidi, John Odhiambo,  

Thuo Karanja, David Arimi, George Kiruja & Paul Akoko  

Centre for Mathematics, Science and Technology Education in Africa (CEMASTEA), Kenya 

mkizito@cemastea.ac.ke 

Abstract: The purpose of this paper is to report on an ongoing project on promoting Place- Based Learning 

(PBL) as an innovative educational approach in schools. Place-Based Learning is an educational approach that 

uses all aspects of the local environment and community to teach concepts in all subjects across the curricular. 

The project seeks to create awareness on these environments as rich educational teaching and learning 

resources. It also demonstrates how these environments    can be established in schools and integrated into 

teaching to provide learners with a variety of learning experiences based on their daily life. In this project some 

PBL environments have been identified at Centre for Mathematics Science and Technology Education in Africa 

(CEMASTEA). The environments include a kitchen garden, a pond, bamboo forest, woodland, grassland, green 

house, maker space and a waste food collection site. Learners visiting CEMASTEA on educational tours are 

taken to these sites and supported to learn concepts in various subjects using the environments. Learners 

evaluate their learning experiences by completing an evaluation sheet as well as through oral interviews as a 

way of sharing their learning experiences through PBL. The interim findings show that PBL increases learner 

curiosity, interest and collaboration in what they learn. This is because the learning takes place mostly in 

outdoor environments allowing them to practically connect curricular concepts to real world. It also increases 

their environmental awareness besides providing joyful relaxed learning experiences that is value based. 

Keywords: Place-Based Learning, Environment, Community 

 

23. Physics in the kitchen: The hot chimney story.  

Paul Kipkurui Yegon 

Chepchabas Secondary School, Kenya 

pyegon85@gmail.com 

Abstract: The teaching of science at secondary school level should not only relate to everyday living but assist 

to explain any scientific phenomenon. Physics is the study of the properties of matter and energy. Heat energy is 

defined as the energy transferred from one body to another due to temperature difference between them. Heat 

energy affects the physical properties of bodies when heated such as density, volume even the state of the body. 

The main sources of heat energy are biomass, fossil fuel, electricity and gas among others. Biomass or wood is 

the main source of heat energy in Kenya due to the cheap abundance of wood in the country. This firewood is 

burned in different fireplace such as open fires or specially designed energy saving stoves or jikos to obtain the 

energy. These stoves are mainly used by schools and colleges and are considered more efficient than open fires 

that explain its popularity. The energy saving stoves are never  in use throughout so lots of the energy go to 

waste as currently there   are no ways of utilizing this energy. A heating coil pipe can be introduced inside the 

stove to utilize the heat energy which could have otherwise been lost. This water heating device is first and 

foremost a model for teaching thermodynamics physics topics and elicits the interest for physics among the 

students. The other purpose for developing and using the device is the need to tap the lost during the use of 

these stoves in cooking especially in institutions such as schools. The use of this teaching aid has enabled the 

school to increase the physics students’ enrollment in form 3 and 4 from 8 students in 2016 to 56 in 2020 and 
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some members of the community requested the device be installed in their stoves after seeing it the school 

kitchen.        

Keywords: Physics, Secondary school, thermodynamics 

 

24. Factors influencing low performance of girls in mathematics and science subjects in public secondary 

schools in Bungoma county, Kenya. 
1Dr Josephine N. Ojiambo & 2Stephen Wekesa Masinde 

1Moi Gilrs High School, Kamusinga, 2Kaimosi Friends University College, Kenya  

wanyamajosephine62@gmail.com, ramasfmly@gmail.com 

Abstract: The performance of girls in mathematics and science subjects in Kenya secondary schools has been a 

persistent problem. More boys than girls tend to opt for scientific and technological subjects in schools. The 

purpose of this study is to find out the factors influencing girls’ performance in mathematics and science 

subjects in public secondary schools in the national examination of Kenya certificate of secondary examination 

in Bungoma County, Kenya. Specifically, the study aims establishing the challenges faced by girls in achieving 

their potential in mathematics and science subjects and to assess the strategies that could be adopted in order to 

improve girls’ performance in mathematics and science subjects in Bungoma County. Adopting descriptive 

survey research design while using questionnaires are the main data collection instruments, the study will use 

Yamane formulae to select 396 respondents who will participate in the study. Pilot study will be done on ten 

public secondary schools in Kakamega County to attain the validity of the research instruments. In addition, 

Cronbach Alpha coefficient of at least 0.7 will be used to ascertain the reliability of the research instruments. 

Analysis of data will be done with the aid of Statistical Package for Social Sciences (SPSS, version 21). The 

findings will be presented in tables. It is expected that the study will establish the factors influencing girls’ 

performance and strategies to adopt in enhancing their performance in mathematics and science subjects in 

Bungoma County. The findings will inform policy formulators and will be useful to interested parties. 

Keywords: Girls Performance, Mathematics and Sciences, Public Secondary schools, Bungoma County, Kenya 

 

25. Influence of role model and gender stereotype on science performance among secondary school 

students: a case study of Migori county, Kenya. 

Polycarp O. Gor 

PhD Student, Maseno University, Kenya 

gorpolycarp@gmail.com 

Abstract: Generally, the number of women who excel in science is lower than that of men due to the gender 

stereotype in the society. In Kenya, the number of females in STEM profession is 21,400 in comparison with 

males who make up 52,400. At the university, females constitute 30% of STEM students. Similarly, the KCSE 

performance for 2017, 2018 and 2019 indicate that boys defeated girls in all the science subjects. The purpose 

of this study therefore was to establish the moderating role of gender in the influence of role model and gender 

stereotype on science performance. The objectives were to: establish the level of science performance across 

gender, examine the influence of role model on science performance, examine the influence of gender 

stereotype on science performance and to evaluate gender as a moderator of the influence of; role model and 

gender stereotype on science performance. 327 students were sampled for the study. Student Questionnaire, 

Focus Group Discussion Guide, Science Achievement Test and Head of Science Interview Schedule were used 
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to collect data. Descriptive Statistics, Qualitative analysis and Multiple Linear Regression Analysis was used. 

The study revealed that male students have a higher level of role model, gender stereotype, and science 

performance. It also revealed that gender stereotype influence science performance whereas role model does 

not. Consequently, the study revealed that gender moderates the influence of gender stereotype on science 

performance by reducing the influence. Therefore, the study recommended that the level of gender stereotype 

should be reduced for female gender.  

 

26. School to industry linkage platforms and STEM education in Mozambique: The case of Instituto 

Industrial e Comercial de Nampula 

Saíde Issufo Momade & Tomás Castelo Armando, Mozambique 

tarmando@unirovuma.ac.mz, smomade@unirovuma.ac.mz 

Abstract: STEM education is in demand worldwide given the scientific and technological advancement with 

the increase of population the need to provide solutions to a large number of people such the outbreak of 

pandemics and persistence social inequalities, more professionals male and female are required. This study 

sought to investigate the norms and conditions created by Instituto Industrial e Comercial de Nampula (IICN), 

which enable successful STEM education to enter labor market but also to meet gender balance. Entitled 

‘school to industry platforms and STEM education in Mozambique: the case of Instituto Industrial e Comercial 

de Nampula’ it based on the University-Industry linkage (UIL) theory and Gender balance. The main instrument 

of data collection was an interview guide administered to IICN leadership.  Apart from the interview the school 

provided database containing trainers and trainees by discipline. IICN has established an informal platform with 

multiplex mechanisms of participation by its stakeholders and require upgrade for a more formal and digital 

platform so that it achieve sustainability. With regards to STEM education, there a serious gender imbalance 

which action not by its stakeholders but also by the society in General are needed. So far, only 10% of the 70 

STEM trainers are female. Nevertheless, IICN has started an incentive program for female students where it 

made compulsory that 10% of new admissions are female. Although this percentage is still low, it is better than 

nothing. To reduce this gender gap, a positive gender exclusion is required in terms of hiring only female 

trainers till the 30% goal stated by IICN strategic plan is met, so that those female trainees can have relevant 

role models in STEM disciplines.  

Keywords: Platforms, employability, STEM education, gender balance 

 

27. An Analysis of the Drivers influencing STEM education in South Africa and Mauritius 

Merventharan P Moodley1; Doras Sibanda1; Fawzia B. Narod2; Ronicka Mudaly1; Tamirirofa Chirikure1; 

Bongani Ndlovu1 and Vickren Narrainsawmy2 
1School of Education, University of KwaZulu-Natal, South Africa 

2Department of Science Education, Mauritius Institute of Education, Mauritius 

f.narod@mie.ac.mu 

Abstract: STEM education is perceived as a key driver of progress and economic development for a country 

and in fact, developed countries have invested massively in their attempts to promote STEM education.  Given 

that professional development of teachers is also seen as key to the enhancement of STEM education around the 

world, the teaching and learning of STEM subjects at school level and higher education is foregrounded. Many 

developing countries are beginning to emphasize STEM subjects as part of their education curricula with the 
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hope of identifying and addressing shortages of critical skills. The purpose of this paper is to explore the key 

drivers of STEM education or the lack thereof in two countries in the South-South context, namely, South 

Africa and Mauritius. This paper is a desk-based literature review to provide a critical understanding of drivers 

of STEM education in South Africa and Mauritius. The study was guided by the following questions: What are 

the drivers of STEM education in South Africa and in Mauritius? What informs STEM education policy in 

South Africa and Mauritius? Critical discourse analysis will then be used to compare how the STEM education 

agenda espoused in both contexts is portrayed in the policy documents and related literature of these countries.  

Findings from this study may shed light on the enabling and disabling factors that impact on STEM education, 

and offer insights for further research on pushing forward the STEM education agenda in the South-South 

context. 

Keywords: Drivers, STEM, South Africa, Mauritius, Education policy, Critical Discourse analysis 

 

28. Investigating Math Self-Efficacy and Math Anxiety regarding Gender, A-Level Math Entry Grade 

and Mathematics Achievement 

Marjorie S K Batiibwe1*; Betty K Nannyonga1; Caroline Taliba2; 

 Rebecca M Nalule3 and Carla Puglia4 
1Makerere University, 2Ministry of Education and Sports, Uganda, 3Busitema University and 4International 

Science Programme  

batiibwemarjorie@yahoo.co.uk  

Abstract: Although mathematics is perceived as an indispensable pre-cursor to success in modern society, 

many students still grapple with a genuine fear of mathematics and feel anxious when engaging in mathematical 

tasks. One of the affective factors that can affect math anxiety is learners’ belief in their own ability which is 

termed self-efficacy. In this study we aimed to investigate how math anxiety and math self-efficacy varied 

across gender, A-level math entry grade and recent mathematics score and how math anxiety and math self-

efficacy related in the context of students in Mayuge District, Uganda. We collected data from 60 advanced 

level (A-level) mathematics students from two secondary schools in Mayuge District. Their study of 

mathematics was not compulsory but rather by choice. The participants filled a Mathematics Self-Efficacy and 

Anxiety Questionnaire (MSEAQ). Data were analyzed using descriptive statistics, independent sample t tests, 

one-way ANOVA, Pearson’s Linear Correlation Coefficient (PLCC) and linear regression. Descriptive statistics 

indicated a high level of math self-efficacy and a low level of math anxiety among the students. Independent 

sample t tests revealed no gender differences in math self-efficacy and math anxiety and ANOVA suggested no 

differences in math self-efficacy and math anxiety for the A-level math entry grades and recent mathematics 

scores. PLCC revealed a strong significant negative linear correlation between math self-efficacy and math 

anxiety with r = -0.782. Meanwhile, regression analysis suggested that math self-efficacy explained 60% of 

math anxiety among A-level students in Mayuge District. A recommendation was made. 
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29. Women in Mathematical Sciences: Challenges, Protective Factors and Interventions to Increase 

Female Lecturers in Public Universities in Uganda. 

Marjorie S K Batiibwe, 

Makerere University, Uganda 

batiibwemarjorie@yahoo.co.uk 

Abstract: Numbers drop as women in mathematical sciences move up the educational and career ladder. On 

this premise, this study aimed to establish the challenges these women experience in their tenure positions 

regarding balancing work, career and family, identify protective factors that they think could re-structure the 

impact of the challenges that they faced and ascertain interventions that could be initiated to increase the 

number of women lecturers in mathematical sciences in universities and the number of girls offering 

mathematics at A-level in secondary schools in Uganda. Data were collected from 92 women in mathematical 

sciences from all the nine public universities in Uganda by way of semi-structured interviews and analyzed 

through categorization and thematic analysis. Findings indicated that the major challenges that women faced 

included sexual advances attached to promotions and leadership, lack of recognition arising from despise and 

societal and cultural demands laid on them. As protective factors, women thought that equity and equality in 

leadership and research opportunities, voice, policies such as on gender and promotions and safety rules and 

procedures should be emphasized in all universities. Interventions to increase women and girls in mathematics 

that arose out of this study included: strengthening career guidance in secondary schools by invitation of 

resourceful personnel; organization of school workshops by women in science to mentor and be role models to 

young girls as well as show case the application of mathematics in the modern society; and re-consideration of 

science teachers’ pedagogical practices to encompass gender responsive approaches and emerging technologies.   

 

30. Number of household members, caretakers’ family income and science academic performance of 

orphaned secondary school learners in the central district of Botswana 
1Mokgethi, G and. 2Fetogang, E. B 

1Ministry of Basic Education, 2Directorate of Public Service Management, Botswana 

olebogenggloriamokgethi@gmail.com, ebfetogang@gmail.com 

Abstract: The extent to which orphaned learners receive support and care from the community and at home is 

key towards   academic performance. This inferential survey study looked at the link between the number of 

household members, caretakers’ family income and Science: Double Award (SDA) academic performance of 

form 5 orphaned learners in the central district of Botswana. A questionnaire with closed ended items was 

administered to 233 form 5 orphaned learners. To test the hypotheses in the null form, a One-Way Analysis of 

Variance (ANOVA) statistical analysis was performed at .05 alpha level. Data analysis was performed using 

Statistical Package for Social Sciences (SPSS). The findings of the study revealed that in the perception of 

orphaned leaners, number of household members significantly influences involvement of caretakers in their 

education. In addition, results show that orphaned learners are of the perception that family income significantly 

influences care taker involvement and expected academic performance in SDA. The study recommended that 

the Ministry of Basic Education should establish a training program for orphaned leaners’ caretakers on how 

best they can engage in the upbringing that contributes to good academic performance. The other 

recommendation was; the Government of Botswana through the Ministry of Local Government and Rural 

development should review support programmes for orphans and consider providing incentives to caretakers 
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who are of low family income to boost their morale. It was also recommended that more research could be 

carried out to determine other factors which influence Science academic performance among orphaned and non-

orphaned learners. 

Keywords: expected academic performance. caretaker involvement, family income, household members. 

 

31. Performance of blind learners in mathematics subject in Botswana public schools. The case of 

Matsieng, Linchwe JSS and Molefi SSS, 

Gofaone Punah Medupe 

Molefi Senior Secondary School, Mochudi, Botswana 

punahmedjo@hotmail.com 

Abstract: This paper investigates how blind learners access Mathematics classroom instruction. Botswana 

literature: Revised national policy on Education (RNPE), Vision 2016, Vision 2036 and the Education and 

Training Sector Strategic Plan (ETSSP) each deliberately, to a certain extent captures education for learners 

with disabilities. Botswana has two public primary schools offering education for Visually Impaired learners:  

Phathogo Primary School (Francistown) and Matsieng Primary School in Mochudi. Linchwe II Junior 

Secondary School and Molefi Senior Secondary School in Mochudi. A sample of learners of 13 Blind was 

selected for the study Data collection included interviews, observation and document analysis.  The aim of the 

survey was to establish the academic challenges learners with visual impairments face in accessing Mathematics 

subject across the educational levels. Of studied academic results, the performance for blind is relatively low.  

Teachers decried lack of assistive learning devices, lack brailed textbooks and reference materials. Findings 

revealed that blind learners do not access instruction of mathematics effectively in inclusive education 

environment due to limited assistive infrastructure at their disposal, mode of instruction (braille) which comes 

in as a 3rd task coupled with highly abstract content e.g graphs. This study recommends Mathematics syllabus 

be reviewed to relevantly include blind learners, procurement of assistive devices.  Class size for classes with 

blind learners be reduced to the specifications stipulated in the school’s Establishment registers (ratio 1:4). 

Keywords: blind, learning of mathematics, academic challenges. 

 

STRAND 3: STEM Curriculum Development Implementation and Assessment 

32. The relationship between self-efficacy and academic achievement in secondary schools in Kenya 

Leonard Kipkirui and Pascal Kiplangat Ngetich  

Murkan Secondary School, Kenya 

Kipkiruiruto@gmail.com, Kiplangatpascal@gmail.com 

Abstract: This study examined the relationship between self-efficacy and academic achievement among 

Kenyan secondary school students. It also sought to establish the level of self-efficacy of the students and if 

differences in self-efficacy exist between male and female students. The data was collected from 281 students 

(136 females and 145 males) selected from four secondary schools. The Children Perceived Self-efficacy Scale 

(CPSE) questionnaire consisting of two subscales that measure self-efficacy for academic achievement was 

used to gather data on self-efficacy with express permission by the author_ Albert Bandura.  Academic 

achievement data was also used and obtained from students’ classroom academic performance records. The data 

was analyzed using descriptive and inferential statistics. Pearson correlation analysis was used to examine the 
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relationship between self-efficacy and achievement while Independent samples t-test was used to examine the 

difference in the level of self-efficacy between male and female students. The results of the study revealed a 

moderate level of self-efficacy among the students. Moreover, a significant relationship between the students’ 

self-efficacy and academic achievement was found. However, no statistically significant difference between 

males and females in self-efficacy was found. This may mean that there are challenges reaching worthwhile 

learning goals. Further they may not be able to control their anxiety and stress as well when goals are not 

reached.  From the findings, it was recommended that teachers should improve self-efficacy beliefs of the 

students by (i) using peer models, (ii) using moderately difficult tasks, (iii) encouraging the students to set 

goals, (iv) altering emotional states of learners, and (v) using performance-contingent 

Keywords: Self-efficacy; Academic achievement, STEM teaching and learning; ICT integration; ICT 

infrastructure. 

 

33. Desenvolvimento Profissional no Ensino de Ciências: a contribuição da argumentação no emergir do 

professor reflexivo 

Belém Júrcia Violeta Macie 

Universidade Rovuma, Mozambique  

belem.9macie@gmail.com 

Resumo: Introdução: A argumentação tem ganho destaque nas pesquisas da área de ciências e se encontra nos 

currículos de forma explícita e ou implícita, como uma forma de invocar os professores a usá-la. No entanto, 

por um lado, professores tendem a adoptar procedimentos mais alinhados com o modelo tecnicista, mesmo 

diante da riqueza e diversidade de fontes da informação em que se vive hoje, tornando a argumentação cada vez 

mais ausente nos processos do ensino-aprendizagem. Por outro lado, estudos que versam ações argumentativas 

ainda são escassos, e poucos ainda focam no contexto específico do uso da argumentação enquanto processo 

reflexivo. Perante essa situação, se questiona quais as atribuições do professor no desenrolar da argumentação 

em sala de aula e como correlacionar com as características do professor reflexivo? O presente estudo buscou 

compreender como o professor administra a argumentação em sala de aula, apoiando-se das açoes pró-

argumentação, correlacionadas ao professor reflexivo. Metodologia: É estudo de posição a respeito da 

argumentação e professor reflexivo, no qual se problematiza e discute os dois conceitos, utilizando a abordagem 

teórico-conceitual proposta por Checkland e Holwell (1998). Resultados: Aponta-se que o professor pode 

implementar ações pelo interesse de construir evidências para explicações científicas. Nesse processo, dá 

espaço para o aluno argumentar e construir discursos com base na informação em sua posse. Assim, essas 

habilidades apontam para uma mudança de práticas, do professor atuante no modelo tecnicista, para o de 

racionalidade prática, onde atua professor reflexivo. Conclusões: Este estudo reforça a necessidade da 

argumentação em aulas de ciências, ao colaborar na indicação de estratégias para que o professor fomente suas 

práticas pró-argumentação. O estudo revela que a argumentação é usada por um professor reflexivo, ou seja, 

não há como o professor aplicar argumentação em suas aulas sem ser reflexivo.  

Palavras-chave: Argumentação. Ensino de Ciências. Professor Reflexivo. 
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34. Inter-disciplinarity between science, technology, engineering, and mathematics in the program of the 

1st Cycle of primary education in Mozambique 

Manecas Azevedo 

University Rovuma, Nampula, Mozambique 

manecascandido@yahoo.com 

Abstract: Science and technology content is related to the development of the student's scientific and 

technological literacy. To tackle this content in the first years of schooling can allow the understanding of its 

application in biotechnology, transport, and communication, health, among other areas. This study aims to 

analyze the content of science and technology (Sc-T) in the 1st Cycle of primary education programs (6 and 7-

year-old students) in Mozambique. For content analysis of 1st and 2nd-grade teaching programs, categories of 

analysis of “units” and “content extracts” were created. The results revealed that the approach to science and 

technology content in the programs is presented indirectly, especially related to the subject of Mathematics. 

Thus, in the 1st-grade program, indirect contents of science, technology, engineering, and mathematics were 

identified in the units of “Space and shape”, “Natural numbers and operations” and “Quantities and 

measurements. In the 2nd grade program, the theme was identified in the units “Natural numbers and 

operations”, “Quantities and measurements” and “Space and shape”. The detailed analysis showed that the 

science and technology contents in the analyzed programs are still introductory. However, the 1st Cycle 

programs focus on numeracy learning for students. 

Keywords: teaching program, 1st cycle, science, technology 

 

35. What constitutes Pre-School Mathematics and how it looks like in the classroom? 

Chako G. Chako 

Ministry of Basic Education, Botswana 

Chakocg@gmail.com,  cchako@gov.bw 

Abstract: This study reports on an ongoing research that explores Pre-school mathematics. Participants in the 

study includes three pre-school teachers and their pre-school learners from one school in Gaborone. The school 

was purposefully selected based on its performance in Botswana’s 2019 national examinations. Specifically, the 

study is interested on teachers’ explanations of mathematics concepts embedded in Pre-school mathematics 

tasks.  The interest on explanations was informed by the view that suggests that, the mathematics learners get to 

learn, resides in teachers’ explanations. Recently, Botswana’s basic education has integrated Pre-school 

education into the mainstream public primary school education. This move is part of the government’s drive to 

elevate Botswana to a knowledge-based-economy. It is believed that provision of Pre-school education to all 

Batswana children will contribute immensely towards a knowledge-based-economy. Since Pre-school is now a 

new phenomenon in our education, there is limited research at this level of education in Botswana. In particular, 

there is limited knowledge about what and how the teaching is conducted in Pre-Schools in Botswana. Hence, 

the study seeks to gain insight into what constitutes mathematics in tasks that learners are given, and how 

concepts are made accessible to Pre-school learners. The research question of interest for this study is stated as: 

What is the nature Pre-school teachers’ explanations of mathematics concepts embedded in tasks given to 

learners. Casting some light into what and how pre-school mathematics tasks are enacted is critical for policy 

and Pre-school teacher professional development. The sociocultural perspective framed the research. Adler and 

Rhonda’s (2014) notion of exemplification and explanatory communication are used to analyze tasks given to 
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learners and teachers’ explanations respectively.   

Keywords: Classroom; Explanation; Mathematics; Pre-School; Tasks 

 

36. Understanding the significance of arts, mathematics and science in the teaching of social sciences: 

Case Université des Mascareignes. 

Nirmal Kumar BETCHOO  

Université des Mascareignes, Beau Plan, Pamplemousses, Mozambique 

nbetchoo@udm.ac.mu 

Abstract: The STEM approach refers to the relevance of Science, Technology, Engineering and Mathematics 

as integrated forms of learning in current academic curricula, whether in elementary, secondary and tertiary 

institutions. In the field of social sciences taught at the Université des Mascareignes (UdM), it has been seen 

that there is a need to incorporate the Arts, Mathematics and Sciences as important components of the teaching 

curricula. These elements have been isolated from Technology and Engineering based on the learning 

components of the curriculum. The Arts remain important for developing better learning skills in social science 

based on the fact that literature focused on history and advances made in specific areas enhance the stimulation 

of learning. Similarly, Mathematics is essential to provide a more focused and practical approach to learning 

methodology that will prevent students from remaining mathematically illiterate. Furthermore, the importance 

of Science is also considered in the research where students need to better develop their approach to learning 

through understanding concepts in the form of a scientific approach where past and current theories and models 

could be developed in new models adapted to the local situation. The study was carried out among business 

administration students from the UdM, for which it was found that there was an evident deficiency of the Arts, 

Mathematics and Sciences in the learning approach and that their inclusion both latent and explicitly would 

enhance learning It would benefit students and make it more practical for the improvement of teaching and 

learning in a university. 

Keywords: STEM approach, Arts, Mathematics, Science, learning approach, university 

 

37. Tutor’s percerption on assessment of authentic tasks in pre-service teacher development in western 

kenya public teachers’ training colleges 

Chumba Alex Kiprop 

Kericho TTC, Kenya 

alex.chumba84@gmail.com  

Abstract: Teacher training institutions are expected to provide excellent environment for holistic development 

of teachers. For many years, assessment of teacher trainees was done through high stake examinations that were 

issued during and at the end of training. Ministry of education and all the stakeholders in education in Kenya are 

working round the clock to ensure that the implementation of the competency based curriculum is successful. 

The new curriculum demands that assessment of authentic tasks be done. The main purpose of this study is to 

investigate the perception of tutors on assessment of authentic tasks. This is critical since it gives feedback on 

how the trainees acquire the competencies, attitudes and values. The objectives of the study are: To investigate 

the perception of tutors towards assessment of authentic tasks, to investigate the perception of tutors towards 

assessment of core competencies, to investigate the perception of tutors towards assessment of values and to 

investigate the perception of tutor’s perception towards assessment of knowledge on pertinent and 
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contemporary issues. The study will be employing the mixed methods approach where both qualitative and 

quantitative data will be collected. Instruments of data collection will include questionnaires, observation and 

interview schedules. The study targets all tutors in Kericho and Baringo Teachers training colleges, two 

principals and 1200 pre-service teacher trainees. The sample population will comprise of 2 principals, 60 tutors 

and 400 pre-service trainees. Data will be analyzed using SPSS for windows 2021 version. The findings will 

inform the entire education sector in Kenya and beyond. 

 

38. Reflections from Classroom Observations: When will teaching stop for Learning to happen? 

Edmond Kizito Makoba 

Centre for Mathematics Science and Technology Education in Africa (CEMASTEA), Kenya 

mkizito@cemastea.ac.ke 

Abstract: The number of learners pursuing STEM related subjects is on a general decline around the world and 

especially in Africa.  This decline is attributed to how STEM curricular is taught. The common approach used 

in teaching STEM is teacher centered. Since it is focused on transmission of facts, it provides little space for 

learner involvement. In the long term this curtails learner curiosity, creativity and enjoyment of learning STEM. 

This paper aims to discuss and share from a classroom perspective some of the teaching strategies used by 

teachers and how they contribute to learner’s level of interest in learning STEM. It also proposes suggestions 

for an alternative approach that ensures opportunities for learners to give their own ideas and use them to 

actively construct   their own meaning of phenomenon. The study entailed observation of video recorded 

lessons. The videos were transcribed to capture the verbatim statements made by the teacher and learners during 

the lessons. The teacher actions were be analyzed in relation to how they supported or hindered learning. 

Suggestions on what the teacher should have done were also made. On the other hand, learner behaviors during 

the lesson in response to the teacher’s approach were analyzed in terms of their impact on learning STEM. The 

results show that a classroom is a very dynamic environment that requires teachers to plan deeply by 

considering every aspect of the teaching as well as anticipating learner ideas and how to use them to facilitate 

learning. 

Keywords: STEM; Teaching approaches; Teacher centered; Learner involvement. 

 

39. Integrated approaches to teaching and learning using STEAM: The Big idea in a French classroom 

Boniswa Bayani, Tshepo Sharon Leepile Baipusi 

Mothamo Junior School, Botswana 

boniswabayani11@gmail.com, tshepoleepile2014@gmail.com 

Abstract: The dynamics in Education have evolved significantly over the past decade. The advent of ICTs has 

invariably influenced not only the economics of world but also the delivery of educational content.  21st century 

educators are compelled to use technologically advanced resources in order to improve learner engagements 

inside and outside the classroom.  The covid-19 pandemic which surfaced prior to the commencement of the 

study fast tracked remote learning globally. The solutions to worldwide extreme social distancing measures 

which caused disruptions in physical learning, warranted that educators use cell phones and computers to 

connect with students, as opposed to the blended learning in the classroom setting that would have been the 

focus of the first study. Therefore, researchers developed an animated television learning program titled “Fun 

French Botswana”, for beginners in an effort to enhance remote teaching and learning.  A majority of learners in 
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the rural communities do not have personal smart phones but do have access to television. The 21st century 

classrooms require that educators use blended learning techniques and project-based activities that suit learners 

socio-economic background with consideration for technologies that are easily accessible to them. The study 

looks at teaching of French foreign language using diverse strategies and activities.  The animated French 

program on television enables learners without access to smart phones to continue their learning. The overall 

objective is to develop a foreign language lessons that are easily accessible to learners, as well as enhance 

remote and self-driven learning in the home environment. 

Keywords:  blended learning, project based learning, animation, STEAM education, French language 

 

40. Teaching differently-abled learners Design and Technology: A Review 

Daniel L. Mpolomoka1, Christopher Chembe2,  

Rose Chikopela3, Edgar Zulu4 and Clarence Nachinanga5 
1Zambian Open University, 2National Institute of Public Administration, 3Zambia Institute of Special 

Education, 4Chambalina University and 5Mansa Teachers Training College 

mpolomokadl@gmail.com 

Abstract: This paper discusses dynamics of teaching differently-abed learners the subject design and 

technology. A systematic review of literature and teaching-learning practices were interrogated to arrive at 

standpoints presented herein. Thematic presentation of data was adopted in this paper. From the onset, it must 

be state that the Zambian School curriculum has a number of learning areas that are taught to learners at various 

levels, Design and Technology is one of the subjects taught to learners from grade 5 -7, 8-12 and as well as to 

student teachers that aspire to become teachers from year one to year three. What is more is that the Zambian 

Education system is open to every learner at all the mentioned stages and being this way, yet there is an increase 

in the number of differently abled learners who come to workshops to learn the subject “Design and 

Technology”. On average 15% of the world population is disabled and the number is likely to increase in the 

near future (WHO, 2011), 80% of the person living with disabilities live in developing countries (UNDP, 2018), 

disability rates are significantly higher among groups with low educational attainments and that 19% of the less 

educated people have disabilities compared to 11% among the better educated (OECD, 2003). The World Bank 

estimates that 20% of the world’s poorest people have some form of disability and tend to be regarded in their 

own communities as most disadvantaged. Meanwhile, UNICEF estimates that 90% of children with disabilities 

in developing countries do not attend school (WHO, 2011). 

Keywords: Teaching, Differently-abled learners, Design and Technology 

 

41. Effective of Reciprocal Constructivist Instructional approach on Students’ Achievement in Basic 

Science in Rigachikun Education Zone Kaduna State Nigeria 

Ibrahim Sani, Yahaya Sani Rigachikun 

Strengthening Mathematics and Science Education (SMASE) 

National Teachers’ Institute Kaduna, Nigeria 

Ibrahimsani1970@gmail.com, yahayasanirigachikun@gmail.com 

Abstract: Science and Technology are considered to be the two key elements for Socio - economic 

development of all nation. This paper highlights the effect of reciprocal constructivist instructional approach on 

students’ achievement in Basic Science. The study employed quasi-experimental design. Eighty-two (82) Basic 
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Science students participated in the study through simple random sampling technique. Basic Science 

Achievement Test was used as instrument for data collection. Findings from the study revealed that Basic 

Science students exposed to reciprocal constructivist instructional approach performed significantly better than 

those taught using lecture method. It was also discovered that students taught Basic Science using lecture 

method were not actively engage in the teaching and learning of Basic Science. It is recommended among 

others that Basic Science teachers should plan and implement their lessons using activity-based teaching 

strategies in order to create conducive atmosphere for effective teaching and learning of Basic Science to 

enhance students’ achievement. 

Keywords: Reciprocal Instructional Strategy, Basic Science Achievement. 

 

42. Effect of Evidence-Based Teaching Strategies on Student’s Participation and Academic Performance 

in Biological Concepts in Kaduna Education Zone, Kaduna State 

Ahmed Muideen, Yashim Jagaba Mathias,  

SMASE National INSET Centre 

National Teachers’ Institute, Kaduna, Nigeria 

Muhydeenahed9@gmail.com, yashimmathias@gmail.com 

Abstract: Education is the systematic development or training of the mind, capabilities or character through 

instruction. The teaching and learning of science concepts using minds-on and hands-on activities cannot be 

overrated. This study aimed to explore the effectiveness of evidence-based teaching strategies in biological 

concepts. Quasi-experimental design was adopted. Sixty (60) randomly selected Senior Secondary School 

Biology students constituted the sample of the study. Biology Achievement Test (BAT) instrument was used for 

data collection. The findings indicated that Biology students taught using evidence-based strategies performed 

significantly better than those taught using lecture-based method. The result further showed that students 

engagement/participation in the evidence-based lesson is better than those taught using lecture-based method. It 

is therefore, recommended that Biology teachers should plan and implement their lessons using evidence-based 

teaching strategies in order to encourage and promote active learners’ participation and meaningful learning of 

Biological concepts. 

Keywords: Evidence-Based Strategy, Participation, Academic Performance 

 

43. Exploring Integrated Entrepreneurship Skills Education in Secondary Schools in Ndola District, 

Copperbelt Province, Zambia 
1Daniel L. Mpolomoka (PhD), 2Florence Matuka, 3Isaac Kabelenga (PhD), Zambia 

1University of Africa, 2University of Zambia, 3Zambian Open University 

floramwaka2@gmail.com, isaackabelenga@gmail.com, mpolomokadl@gmail.com  

Abstract: This paper is based on findings of a study that sought to evaluate the effectiveness and the current 

state of entrepreneurship skill education in transferring entrepreneurial knowledge and skills to learners in 

selected secondary schools in Ndola District in Copperbelt Province of Zambia. The study used a qualitative 

methodology, which used semi-structured in-depth interviews as data collection instruments. The areas of study 

were purposively selected secondary schools in Ndola District on the Copperbelt province of Zambia. Data 

were analyzed thematically and discussed according to research objectives. The Findings revealed that 

Integrated Entrepreneurship Education in secondary school in Ndola district is just implemented to the few 
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departments at junior secondary school and senior secondary school, with no continuity because of the new 

introduced career pathway in secondary schools. Learners were not exposed to real life business environment. 

Teachers handling integrated entrepreneurship skill lessons did not have formal training. There were no 

entrepreneurial activities in schools for learners. This study recommends that the inclusion of hands on practical 

activities in the curriculum for the improvement of entrepreneurship education in secondary schools in Zambia. 

It further recommends that in-service training of teachers teaching entrepreneurship in order to equip them with 

entrepreneurial pedagogical skills. Lastly, the study posits that entrepreneurship to be included in the national 

school curriculum as a stand-alone subject. 

Keywords: Integrated Entrepreneurship skills, Secondary schools, Zambia. 

 

44. Bioprocessing simulations in teaching secondary genetics biology curriculum in Bungoma county, 

Kenya. 

Anthony Simiyu Mabele & Sarah Naliaka Likoko:   

Masinde Muliro University of Science and Technology, Kibabii University, Kenya 

mabeleanthony@gmail.com 

Abstract: Genetics is a popular topic of interest in Molecular Biology techniques considered highly important 

in medicine and agriculture. When secondary students from Bungoma County were surveyed in 2018, 2019 and 

2020 on the difficulties in learning Biology, genetics topic stood out. Lower grades have been posted in the 

Kenya Certificate of Secondary Education (KCSE) examinations over the years. In 2017 KCSE, no student 

scored quality grades A (Plain) nor A- (minus) in the entire country. This alarming drop might be due to 

inadequate instructional pedagogy with irrelevant simulation examples. This study investigated the qualitative 

and quantitative effects of bioprocessing simulations on the teaching-learning process. The quasi-experimental 

research design was used involving the pretest-posttest control group, with a 2x2x2 factorial matrix to reduce 

the confounding influence of the intended objective. The experimental group was taught by computer 

simulations while the control group was subjected to conventional lecture method. After four weeks of teaching, 

all the groups were tested on the mean achievement in genetics topical content. The data collected was 

subjected to analysis of variance by SPSS software version 16.3 and mean comparison done by the Least 

Significance Difference (LSD) at P < 0.05 confidence level. The experimental group obtained a mean of 78.61 

% higher than the control group with 47.93 %. This study recommends integrating bioprocessed computer 

simulations to enhance understanding of abstract concepts in Biology to build a strong knowledge base in career 

readiness and research.  

Keywords: Biology; Genetics; KCSE; Simulations. 

 

45. Wavumbuzi entrepreneurship challenge: Educators opportunity to participate in learners’ 

entrepreneurial mindset development in Kenya 

Dr Roselyn Marandu-Kareithi & Stephen Mangira 

Allan & Gill Gray Philanthropy (AGGP), Kenya 

rmkareithi@allangillgrayphilanthropy.org 

Abstract: Principals and teachers play important roles in the educational development of learners and 

contribute to shaping learners’ mindset and future aspirations. Educators need the opportunity to encourage 

learners to identify solutions to societal problems. This underpins the Teacher Service Commission (TSC)’s 
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requirement - in the Competency-Based Curriculum - that teacher introduce entrepreneurship into the 

classroom. To encourage learners to develop their entrepreneurial thinking and competencies, we rely on 

educators to mobilize and motivate learners to participate in the free six-weeks online Wavumbuzi 

Entrepreneurship Challenge; offered by the Allan & Gill Gray Philanthropy in collaboration with its partners 

CEMASTEA, Educate! Kenya, KPSA and KAIS. In 2021, the teacher training module was reviewed and 

approved by TSC. Principals attend information sessions and thereafter availed computers with internet 

connectivity to learners and identified teachers to attend training. Teachers were trained between 27th July and 

19th August on entrepreneurial terms and how to guide learners to engage in the Challenge. A total of 664 

teachers mobilized 4,898 learners; a low average of only 7 learners reached per teacher. Of these 3,530 learners 

registered for Wavumbuzi KE2021 which ended on 20th October. Breaking previous records, 72% of the 

registered learners actively participated, with 1,069 learners completing over 40 Challenges. Key effects include 

a) Learners’ active participation signals desire to develop their entrepreneurial thinking; b) Wavumbuzi assists 

teachers to bring entrepreneurship to their learners; c) Educators should maximize on this opportunity to create 

a critical mass of learners developing their entrepreneurial competencies, hence contribute to increasing the 

entrepreneurial spirit in Kenya. 

 

46. Instructional management system for STEM learning 

Dr Muavia Gallie (PhD) 

SISOPEN NPC, South Africa  

muavia@sisopen.org 

Abstract: This paper focuses on: How do we (teachers, principals and district officials) continue to facilitate, 

monitor and evaluate learning in and among schools during a global disruption such as COVID-19 and/or 

similar pandemics? The paper describes the undisrupted learning during the COVID-19 outbreak, and the local 

experience in Cape Town (South Africa). The COVID-19 pandemic and South Africa’s response with a hard 

lockdown shown that the national shutdown caused serious disruptions all sectors in the country.  Lessons learnt 

from the SARS pandemic (2002) showed that countries like China banned face-to-face teaching in several 

regions, and the outbreak of H1N1 flu (2009) resulted in school closures in various counties. Due to these 

numerous outbreaks, China launched an initiative to provide sustainable learning for all students.  The Chinese 

initiative identified the availability of a ‘learning tool’ as the second most crucial factor after basic network 

infrastructure. SISOPEN (NPO) was designed to ensure that students from poor and marginalized communities 

have access to quality education.  One component of this initiative includes a district instructional management 

system, through its online learning tool, provides students access to high quality learning beyond their face-to-

face school experiences.  This school intelligence system for education districts (SISED), which is a web-based 

learning system, connects and aligns with the online, flexible learning commitment. This paper argues will 

share our experiences of the two schools namely, Zwelethemba High and Jupiter Street Primary (featured in 

World Education Week 2021), both schools located in townships and servicing communities with serious socio-

economic challenges.  However, the resilience that these schools display during the COVID-19 pandemic are 

replicable and sustainable within the current resource and budget constraints. 

 

 

mailto:muavia@sisopen.org


 

 

COMSTEDA 18 Page 47 
 

47. Status of STEM Education at Secondary School Level in Africa: Trends In Enrolment, Performance 

& Related Challenges 

Mary W. Sichangi 

Coordinator, ADEA Inter-Country Quality Node on Mathematics and Science Education 

Continental Secretariat Office 

Centre for Mathematics, Science and Technology Education in Africa (CEMASTEA), Kenya 

msichangi@cemastea.ac.ke  

Abstract: Study sought to establish status of STEM education at secondary school level in Africa in order to 

design a framework for monitoring its development. A gap exists between market demands and supply to 

STEM-based jobs. Approximately 11million youth join the labor market annually and COVID-19 pandemic left 

long-term economic effects. Trends in enrolment, attendance and performance and related challenges in STEM 

subjects is a basis for determining quality and future developments. The study adopted exploratory design using 

qualitative and quantitative approaches for depth & breadth. Nine African countries purposively sampled from 

eight AU regional economic blocks and language groups. Data collected through desk review, online key 

informant interviews and questionnaires from 17 senior education headquarters officials, 36 field officers, 65 

principals, and 185 teachers who identified challenges in STEM education. Country profile report from 

ministries of education revealed trends in enrolment and performance. 40 STEM subjects offered in sampled 

countries featured. Enrolment in STEM subjects at the secondary level has been increasing in most African 

countries due to natural demographic changes and favorable policies supportive of access to basic education. 

Gross Enrolment Rate (GER) and Net Enrolment Rate (NER) at secondary school level in Africa are indicative 

of low access to secondary education which has negative spillover on general access to STEM education. 

Consistent longitudinal data on performance in STEM subjects are lacking, available data points to persistent 

poor performance in these subjects with girls most affected. Challenges affecting achievement of quality in 

STEM education include inadequate teaching and learning resources/facilities, poor teacher pedagogical 

practices, student lack of interest in STEM subjects, relevance of STEM curriculum, and insufficient number of 

STEM teachers. These challenges are inter-sectional, and inadequate understanding of status of STEM 

education is apparent. It is acknowledged that STEM skills are fundamental for supporting technological 

innovations and job creation, African countries, unlike those in the global north, are in the nascent stages of 

investment in this critical sector. There is need for policy and curriculum reform on STEM education at the 

basic learning level towards greater focus.  

Keywords: Enrolment, attendance, performance, challenges to STEM education     

 

STRAND 4: ICT Integration in STEM Education 

48. Impact of technology interventions on student achievement in rural Kenyan schools 

Kennedy W. Mumali 

Mount Kenya University, Kenya 

mumalikw@gmail.com 

Abstract: Increasing technology intervention in rural schools is still a herculean task, especially with the lack 

of adequate infrastructures and limited resources. The purpose of this quantitative, causal comparative study 

was to determine the impact of technology interventions on student achievement in rural Nigerian schools. The 

mailto:msichangi@cemastea.ac.ke
mailto:mumalikw@gmail.com


 

 

COMSTEDA 18 Page 48 
 

study explored the differences in student achievement in mathematics and English between technology and 

nontechnology schools and established a relationship between teachers’ level of technology implementation and 

student achievement. The convenience sample comprised 2,369 examination scores in mathematics and English 

of Senior Secondary Level 2 (SS2) students and purposive sampling of 34 teachers who participated in an 

online survey. Data were analyzed using multivariate analysis of variance (MANOVA), the level of technology 

implementation (LoTi) framework, and Pearson’s correlation coefficient test. The results showed significant 

differences in student achievement between technology and nontechnology schools. However, the LoTi 

framework results indicated a low level of technology implementation in classroom instruction and no 

significant relationship between teachers’ technology integration and student performance. Thus, the mere 

presence of technology seems to have more impact on student grades than the ways in which teachers use it. 

This study is resource material for stakeholders in education to ascertain the technology that worked best, 

teachers’ professional development, and other infrastructures, prior to the deployment of technology 

interventions. The results could be useful for increasing teachers’ technology integration and improving student 

performance, thereby leading to positive social change. 

 

49. Effectiveness of online learning among students of Muthambi girls, Tharaka-Nithi county, Kenya.  

Kellen Kawira Riungu 

Muthanbi Girls High School, Kenya  

kawirakelly@yahoo.com 

Abstract: Majority of learning institutions in Kenya currently use the face-to-face lectures in a classroom, 

however, there is a gradual change to embracing the use of ICT to improve the learning process. The global 

outbreak of a deadly epidemic; Covid-19 caused by a Corona Virus has brought drastic challenges to the 

education systems in the world. The disease caused the closure of all learning institutions in Kenya on the 12th 

of March. The educators were forced to device creative means of interacting with the learners especially 

through the online lessons. The online learning posed various challenges to both learners and parents that has 

affected the learning process. This study looks at the effectiveness of online learning at Muthambi girls’ high 

school. Secondly it determines the challenges faced in implementing online learning. The effectiveness of the 

online learning among students of was determined by calculating the percentages of the number of students 

logged in during biology lessons. The challenges faced by the students during the online lessons was 

determined through online questionnaire that was answered at the end of each week. The result was expressed 

in percentages and compared using T-Test. The values were considered significant at P- value ≤ 0.05. This 

study established that the main challenge affecting online learning was the availability basic infrastructure such 

as computers and cheap reliable network connectivity. Online learning was not effective since only 24.73% of 

the form one to three students were logged in during the lessons. The study recommends that the ministry of 

education to provide laptops to all students and ensure provision of reliable network connectivity to all areas of 

the country. In addition, community libraries should be established in rural areas and equipped with internet 

connectivity and computers for students access during school holidays.  

Keyword; corona virus, COVID-19, learning resource, online learning, ICT  
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50. Transformation to online STEM education the response to coronavirus (COVID-19) pandemic.  

Dr. Wambeye Kimweli Marakia  

Mwiruti Girls secondary school, Bungoma County, Kenya  

jokimawa@gmail.com 

Abstract: Coronavirus-related disruption has given educators time to rethink the sector. Technology has 

stepped into the breach, and will continue to play a key role in educating future generations. With students 

being able to gain access to knowledge, and even learn a technical skill, through a few clicks on their phones, 

tablets and computers. This may mean that the role of educators will need to move towards facilitating young 

people’s development as contributing members of society. The study was guided by the following objectives: 

Home environment and online learning; Utilization and perceived challenges of online collaborative learning 

tools which are available in e-learning platforms in Bungoma County, Kenya; An online anonymous 

questionnaire was designed and an initial test was done on 20 participants to ensure that the draft questionnaire 

was understandable. The aim and uses of data of the questionnaire were briefly explained at the beginning of 

the questionnaire. An online Google form questionnaire link was shared with different groups in various social 

media platforms (Facebook groups and WhatsApp groups). A total sample size of Six hundred (300) parents 

and guardian having students in secondary schools were randomly selected, 250 secondary school teachers were 

also randomly selected and 50 school principals were also randomly selected. Four hundred and twenty-nine 

(429) questionnaires were retrieved from the study (giving a response rate of 71.5%) and descriptive statistics 

was then used to profile the responses from respondents. The research instrument used for data analysis was a t-

test. The study gives the following Recommendations; the government through the ministry of ICT to Improve 

internet speed and providing cheaper or even free internet packages during the pandemic. The Government 

through the ministry of education to Provide students with electronic devices, such as computers, and tablets to 

access the internet. The Ministry of education to put in place a policy for schools to provide online quizzes and 

assignments after every end term during school holidays to measure the degree of students’ understanding and 

encourage uptake of ICT. 

 

51. Attitude of teachers towards the application of information and communication technology (ICT) in 

teaching and learning of stem in Rigachikun education zone, Kaduna state, Nigeria 

Dr. Zainab Muhammed Shuaibu, Misbahu Adamu Sani, Nyam Yakubu Yusuf, Nigeria 

zeelamee@gmail.com, misbahumas@gmail.com, yakubunyam@gmail.com 

Abstract: The study investigated the attitude of teachers towards the application of Information and 

Communication Technology (ICT) in teaching and learning of STEM subjects in Rigachikun Education Zone, 

Kaduna State, Nigeria. A sample of 150 teachers (80 Males, Females 70) was selected through stratified random 

sampling from Rigachikun Education Zone, Kaduna State, Nigeria. A 20 items self-report questionnaire was 

developed by the researches on attitude of teachers towards the application of ICT (ATTICT) to elicit 

information from the participants. The data obtained were analyzed using independent t-test statistics. The result 

of the study revealed that, majority of the teachers had a very poor attitude towards the application of ICT  in 

their teaching/learning process. It was observed that female teachers had a negative attitude towards ICT 

application, while male teachers showed positive attitude. Looking at STEM as a philosophy composed of 

Science, Technology, Engineering and Mathematics, it needs a very sound background to be taught in an 

interdisciplinary and applied approach rather than teaching the four subjects independently. Thus, the 

mailto:zeelamee@gmail.com
mailto:Misbahumas@gmail.com
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application of Information and Communication Technology (ICT) in its delivery will greatly help in proper 

utilization of learning resources and effective learning of STEM subjects by the students at different levels, and 

in turn it will lead to the production of STEM productive graduates that will fit into different scientific and 

technological industries for economic and social development of a country. Therefore, this paper recommend 

that continues in-service ICT training be made for teachers in Rigachikun Education Zone of Kaduna State to 

enhance their capacities in applying ICT in teaching/learning process. 

Key: Attitude, Teachers, Information and Communication Technology (ICT).     

  

52. An evaluation of application of information and communication technology in schools by teachers in 

Narok county, Kenya. 

Chumo John Kiplimo & Gitiria Lucy Wairimu, Kenya 

johniechumo@gmail.com, gitt610@gmail.com  

Abstract: Studies have shown that utilization of information and communication technology in schools makes 

learning environment fun, stimulating and engaging for learners. Additionally, the use of ICT in education has 

been found to improve teachers’ efficiency in content delivery. In recognition of these benefits, the Government 

of Kenya, in 2009, established the Economic Stimulus Package Programme in Information and Communication 

Technology (ESP-ICT). The programme’s objective was to provide funds for the purchase of ICT resources for 

schools and to train teachers on the application of ICT in education in selected schools in Kenya. However, it is 

not clear if the programme has achieved its objectives. Therefore, the study was conducted to evaluate the 

application of ICT in education by teachers in selected schools in Narok County. A descriptive survey research 

design was used in the study. The study sampled 10 schools and 175 teachers to provide the required data. Data 

was collected using a questionnaire. Research findings revealed that teachers in Narok County do not apply ICT 

in education as required. As such, the study recommends that relevant stakeholders in education should 

collaborate to sensitize teachers on the importance of using ICT in classroom for instruction through seminars, 

refresher courses and workshops. Further, the Ministry of Education should provide funds to reward teachers 

who utilize ICT in education as a way of encouraging other teachers to apply ICT in schools. The research 

findings will inform policy on ICT improvement in schools. 

 

Keywords: Evaluation, Application, Information, Communication Technology, ICT, Narok 

 

53. Innovations: “What’s new from PhET Interactive Simulations?” 

Zachariah Mbasu 

Africa PhET Ambassador, Kenya 

zmbasu@gmail.com 

Abstract: PhET Interactive Simulations’ open-access resources for teaching math and science have been a 

critical tool for educators during the COVID-19 pandemic. In some countries, the use of PhET simulations has 

increased by more than 500% since the start of the pandemic, and PhET simulations are now used more than 

250 million times a year. During this presentation, learn about PhET resources and tools that can support online 

and blended learning, including new and upcoming HTML5 sims, remote learning tips, desktop and mobile 

apps, NGSS alignment documents, virtual workshops, and the new PhET Global initiative, including the PhET 

Fellowship. 

mailto:gitt610@gmail.com
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54. Application of the UNESCO ICT framework in web design by Limkokwing University of Creative 

Technology students in Botswana 
1Ernest Fetogang, 2Bogosi Monyamane,  

1Directorate of Public Service Management, 2Limkokwing University, Botswana 

ebfetogang@gmail.com, bogosi.monyamane@gmail.com 

Abstract: ICT integration in learning is important for growth and development in any society and classroom 

teaching practices are key towards this realization.  If the curriculum and other international tools are not 

aligned, the competency of the graduates in modern day becomes questionable.  The study was done to 

determine the extent to which UNESCO ICT framework aspects have been imparted during teaching among 

Limkokwing University students in Botswana. The UNESCO ICT framework for Teachers was used as a 

framework for this study. The quantitative data was collected using a questionnaire survey with a sample of 204 

respondents enrolled in different programmes but taking Web Design module. The test performed was mainly a 

Single - Factor Repeated Measures ANOVA and given a significant F-value, Post Hoc Test Least Significant 

Difference (LSD) was executed to identify significant means in a pair of the aspects. The results indicated that 

in the perception of the Limkokwing University students, learning of the knowledge, deepening and creation 

aspects were significantly not leant equally. Generally, understanding ICT policy in education, application of 

digital skills, organisation and administration where significantly less emphasized during teaching. The findings 

inform future research and classroom practices that need to be enhanced in this era of ICT transformation.  

Thus, it is recommended that university to integrate the UNESCO ICT Competency Framework in their 

curriculum and plans so as to produce graduates ready for the job market in today economy.   

Keywords: knowledge creation, creation, deepening, ICT framework 

 

55. TPACK in teacher education: Using pre-service teachers’ self-reported TPACK to improve pedagogic 

practice.   

Dr. Elisha Osio Omoso,  

Rongo University, Kenya 

eliomsh04@yahoo.com, eosio@rongovarsity.ac.ke 

Abstract: This small-scale pedagogic research utilized pre-service teachers’ self-reported Technological 

Pedagogical And Content Knowledge (TPACK) to improve the widespread ‘chalk and talk’ pedagogic 

classroom practice in a Kenyan public university. Thirty-eight respondents who were randomly sampled 

completed the validated TPACK survey adapted from Schmidt and others of 2009. Data was analyzed 

descriptively into means, standard deviations and percentages using SPSS version 25 data analysis program. 

Results show that the pre-service teachers generally agreed about their technical knowledge to integrate with 

their content and pedagogical Knowledge (TPACK). The pre-service, however, were unsure about their 

technological knowledge (TK) and the specific technologies that are best suited for teaching and learning in 

their subject domains (TCK). The results further show that the pre-service teachers who pursue arts-based 

subjects reported low TK and technological content knowledge (TCK) compared to those pursuing science-

based subjects. TK and TCK bases were thus the pre-service teachers’ critical areas of concern. Based on these 

findings, implications for practice namely: learning by doing and growth mindset strategies are proposed and 

discussed. 

Keywords: Technology, Pre-service education, TPACK 
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56. GIS-Based Mapping of Spatial Variations in School Performance in Mathematics in Western Cape 

Province, South Africa.   

Dizha, Memory 1 & 2 & Olawole, M.O3   
1Manzomthombo Secondary School, South Africa, 2University of Western Cape, South Africa; 3 Obafemi 

Awolowo University Ile-Ife, Nigeria 

3080775@myuwc.ac.za, memory.dizha@yahoo.com,   

molawole@oauife.edu.ng, moolawole@gmail.com 

Abstract: Academic performance and factors influencing student success in mathematics at the National Senior 

Certificate (NSC) in South Africa have formed the focus of several studies. However, mapping variation of 

performance in mathematics at school level using geospatial techniques is emerging in the country. This study 

examines the spatial variations in performance in mathematics at the NSC level among schools in Western Cape 

Province between 2018 and 2020. It also looks at the relationship between school performance in mathematics 

at NSC and three explanatory variables - quintile, number progressed and total wrote.  Data for the study were 

extracted from yearly NSC schools and subject’s performance records of the Department of Basic Education 

(DBE). Variables extracted include school name, location, performance in Mathematics at NSC, total wrote, 

number progressed and total achieved. Geospatial techniques such as Moran I and geographic weighted 

regression (GWR) were employed in data analysis in ArcGIS software.  Findings on performance in 

Mathematics revealed high-high (HH) clusters in 107 (23.83%), 107 (23.83%) and 117 (26.06%) of the schools 

offering Mathematics in 2018, 2019 and 2020 respectively. The GWR model explained 78.42%, 90.81% and 

90.19% of the variation in school’s performance in mathematics in 2018, 2019 and 2020. GWR result also 

shows that Quintile and total number of students that sat for mathematics NSC positively influence school’s 

performance. The relationship between numbers progressed and performance in mathematics was negative for 

each of the years. The study underpins the need for affirmative efforts to promote equity in school performance 

in mathematics.  

Keywords. GIS, GWR, Mathematics, Performance, National Senior Certificate, Western Cape Province 

 

WORKSHOPS 

 

57. Workshop concept note: “Going deeper with PhET Interactive Simulations” 

Zachariah Mbasu 

PhET Interactive Simulations, University of Colorado Boulder, USA 

zmbasu@gmail.com 

Concept note: PhET Interactive Simulations project at the University of Colorado Boulder creates free 

interactive simulations and virtual labs for science and math learning. PhET simulations are teaching tools that 

can support conceptual learning and skill development, but they are most effective when used in a teaching 

context that makes use of evidence-based, student-centered teaching and learning practices. This workshop will 

be tailored based on attendees’ interests and needs. During this workshop, participants may spend time 

collaboratively designing an activity sequence using PhET’s suggested strategies (whole-class inquiry, clicker 

questions and Peer Instruction, Interactive Lecture Demonstrations) and guidelines for effective worksheet 

mailto:3080775@myuwc.ac.za
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creation (including pre-labs, challenge prompts, and post-labs). Additionally, time can be available to explore 

some of the often overlooked resources on the PhET website, including HTML5 prototypes, remote learning 

tips, desktop and mobile apps, NGSS alignment documents, virtual workshops, and more. 

 

58. Actualizing formative assessment for mathematics in secondary schools in Kenya: the solution room 

Herman Maina, Stephen Macharia  

Numeracy Lead and select Mathematics Teachers from Wasichana Wetu Wafaulu (WWW) ‘Let Our Girls 

Succeed’ Project in Kenya 

mkamau@educationdevelopmenttrust.com 

Concept note: Background information - Poor learning levels in marginalized contexts in the ASAL and 

urban informal settlements have been associated with, among others, lack of clear monitoring and evaluation 

frameworks to guide assessment practices and effective classroom instruction. There is evidence that effective 

use of formative assessments has the potential to deliver quality education and address inequality in learning. 

However, teachers’ abilities to use these practices cannot be assumed. The purpose of a study carried out among 

Mathematics teachers of the Wasichana Wetu Wafaulu project was to determine the extent of use of formative 

assessment practices by these teachers and their capacities to adapt their pedagogical practices. We also sought 

to determine whether there were any gaps in teacher assessment knowledge and practices. The study was 

undertaken in 92 secondary school from eight ASALs and urban counties of Kenya. The study adopted a mixed 

method research approach using questionnaire and interviews. Secondary data was purposively used to sample 

schools using a predetermined criterion.  The study   established   that   teachers’ ability to support the learning 

process   informed by formative assessment practices was lacking. The use of summative assessments for 

formative purposes was also ineffective because teachers lacked relevant and properly established assessment 

competencies. Monitoring and evaluation frameworks to track the use of formative assessment to provide 

corrective feedback was also lacking. Therefore, provision of relevant in-service training on formative 

assessment and system of peer support should be vital goal in supporting teachers’ implementation of 

differentiated instructional strategies. 

 

Purpose of the COMSTEDA round table discussion by WWW project 

i. Sharing key highlights from the WWW study on the use of formative assessment for curriculum 

delivery among the project mathematics teachers. 

ii. Have a reflection session among sampled WWW project teachers and COMSTEDA delegates on 

factors impeding use of formative assessment in schools. 

iii.  WWW make policy recommendations that could actualize the use of formative assessment in the 

school system especially in Kenya. 

 

Flow of the 15 minutes round table discussion 

 Session flow 

Pre- session Share the objective of the session 

1 Minutes To audience – What do delegates think is the biggest challenge facing STEM 

subjects (Mathematics) in the use of formative assessment for learning? A visual 

vote 
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5 Minutes  Literature on usefulness of formative assessment 

 Facilitator shares from a recent survey among teachers on 

o utilization of formative assessment in the project 

o secondary schools – Key highlights 

5 minutes  Trainees reflection on the study results and their actualizing of lessons learnt in 

the workshop – What is working and what more needs to be done 

 Questions to the Trainees 

i. i. What are the pressing problems associated with using formative assessment in 

STEM subjects in secondary schools? 

ii. How the workshop helped them resolve some of 

the problems on the use of formative assessment. 

iii. iii. How they are utilizing the lessons learnt post training and any report on 

improvements in the teaching and learning experience in the classroom. 

3 minutes External audience personal introspection 

Question – What must schools do differently to actualize the use of formative 

assessment for STEM subjects in schools? A visual vote 

1 minute Wrap up 

 

 

CONTACTS 

Email: info@smase-africa.org  

Conference Email: comsteda18@smase-africa.org 

Website: www.smase-africa.org 
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