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ABSTRACT 

The overall quality of teacher education in Tanzania has increased. However, 

Chemistry teachers are still faced with some problems in teaching specific topics. 

These problems have been hardly addressed through the in-service programmes 

attended by the teachers. Consequently, Chemistry teachers lose confidence in 

addressing the problems they encounter in their classrooms. The study, therefore 

explores the topics in Form I;s perceived difficulties  in teaching and learning of 

Chemistry during a school based professional development (PD) programme. This 

was an attempt to support teachers’ competencies in implementing effective lessons 

in Chemistry classrooms in secondary schools in Tanzania. The study was conducted 

in Shinyanga Region in Tanzania. A total of one hundred and fifty (150) Form II 

students were interviewed to identify the topics perceived difficult to study when 

they were in Form I classes. Also, a total of fifteen (15) teachers teaching Chemistry 

in Form I were involved to identify the difficult topics using questionnaires and later 

provide detailed description on the identified topics. Furthermore, two (2) expert 

teachers and one (1) School Quality Assurer participated in reviewing and appraising 

the established school based PD programme established. The action research orients 

itself where an exploratory sequential was sandwiched in the quasi-experimental 

design. The design was used to guide the exploration of difficult topics in teaching 

Chemistry subject, prototyping, and assessing the established school based 

professional development programme. The findings indicated that Laboratory 

techniques and Safety, the scientific procedures, and Matter were the most difficult 

topics identified by both teachers and students in Form I Chemistry subject. The 

most important features of the developed programme were identified to be: at the 

resource centres, peer-teacher visiting in schools and observing lesson 

implementation in the classrooms and post lesson discussions where teachers share 

strengths of the lesson and area for improvement for students’ maximum learning. 

The study concludes that any professional development programme initiated by 

teachers themselves is likely to bring about effectiveness in terms of teachers’ 

growth and students’ learning. The study therefore recommends that, the culture of 

bottom-up supporting of teachers in development of lesson materials should be 

promoted at all levels of education system including the Tanzania Institute of 

Education (TIE) and other curriculum developers. 
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CHAPTER ONE 

CONTEXTUALIZATION OF THE PROBLEM 

1.0 Chapter Overview 

This study aimed to establish learning opportunities for Chemistry teachers in 

Secondary schools in order to enable them implement effectively the competency-

based curriculum. This chapter presents the background of the problem, statement of 

the problem and objectives of the study. It also presents the research questions, 

significance of the study and definition of key terms. 

1.1 Background of the Problem 

Professional development (PD) for teachers is a continuous process to sustain 

teachers’ competencies (Komba & Nkubi, 2008). Educators all over the world, 

including Tanzania, call for a continuous attempt to establish learning opportunities 

for teachers through Professional Development (PD) programme (William, Mtabuzi, 

Gabrieli, O-saki & Setter, 2012). This study was a response to this call and, 

therefore, attempts to ascertain a professional development programme to support 

teachers’ competencies. In so doing, the study was resolved to develop and 

implement Chemistry lessons to bring about effective learning of the subject in 

Tanzanian Secondary schools. It was hoped that the accomplishment of this study 

would be a basis to train and enhance teachers’ competencies and, in turn, students 

would be able to learn Chemistry effectively by the end of secondary education.  

Chemistry, the important science subjects taught in Secondary schools in Tanzania. 

Its importance is emphasized by its input to a variety of fields, such as pharmacy, 

medicine, laboratory technician, veterinary, and chemists (Colin, 2012). Economists 

all over the world have argued that Chemistry brings about the development of any 
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nation in industry, technology, and innovations (Matlin & Abegaz, 2011). With this 

role to play, it is safe to argue that Chemistry is important to achieve sustainable 

development goals. Based on the importance of Science and Chemistry, in particular, 

the International Year of Chemistry (IYC) advocated on the appreciation of 

Chemistry (Colin, 2012). 

 Also, the international society through the Sustainable Development Goals on 

Education (Ed-SDGs) towards year 2030 put clearly the essential role of science 

learning. For example, goal number 4 is to ensure inclusive and reasonable quality 

education and promote life-long learning opportunities for all (UNESCO, 2015). 

Thus, the science for sustainable development calls for established science 

programme for all (UNESCO, 2015). In the same way, the United Nations Science 

Advisory Boards call upon Scientists and Policy-makers to promote a set of 

principles that strengthen a crucial role of Science for sustainable development 

(Grego, 2017). Through this principle, the United Nations Science Advisory Board 

calls for nations to invest in science education (Grego, 2017). The UN secretary Ban 

Ki-Moon, on opening speech in the science conference, repeats the key of Chemistry 

in the development of the nations (Ki-Moon, 2011). 

Being informed about the significance of Chemistry, nations adopted the initiatives 

set through the announced decade of science for sustainable development. For 

example, Finland has fared well internationally through the “Science Policy” with 

key significance role on Learning, Innovativeness, and Creativity (Sarkomaa, 2008). 

A successful application of the Programme for International Student Assessment 

(PISA) is a result of science for sustainable development purpose in Finland. In the 

same way, Malaysia accomplished the world status of a developed country which she 
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was determined to achieve through Vision 2020 (Sumintono, 2017). The mission that 

was set to achieve this was a reformation of the education sector to rely on the 

development of research, technology, and science discovery (Sumintono, 2017). The 

study further reported that the effects of dynamics in Science changed Malaysia’s 

education into the construction of Smart schools as well as established the 

programmes of Trends in International Mathematics and Science Study (TIMSS), 

and the Programme for International Student Assessment (PISA). 

Nation wise, the government of Tanzania (GoT) has set to achieve the National 

Development Vision 2025 by creating qualified scientists (WyEMU, 2014). The 

Education and Training Policy (ETP) calls for enough science experts for the nation 

to achieve the Science and Technological objectives (WyEMU, 2014). The 

government identifies the needs of all secondary school students to learn Chemistry 

and other science subjects (WyEMU, 2014). The Policy clearly states that:  

“Science and technology education is important to any country as it 

enables people to cope with the environment as well as to achieve the 

objective of national development. The Education and Training 

Policy insists that all children should be taught science subjects 

effectively from Standard three to seven for Primary schools and in 

Secondary schools,Chemistry and other science subjects should be 

taught with all subjects up to form two.” 

With this quote, the understanding is that GoT is identifying the needs for all 

students to learn Chemistry and other science subjects for national development. 

Moreover, the Government of Tanzania through Secondary Education Development 

Programme (SEDP I) of  2004/2009 and (SEDP II) of  2009/2015, establishes the 

review of the Chemistry syllabus to improve the learning of the subject (URT, 2007). 

In this review, Chemistry Competence-Based syllabus was introduced (MoEVT, 

2010 ). Furthermore, GoT encountered a number of strategies to ensure that the 
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education provided is of high quality. For instance, it was reported that the Ministry 

of Education and Vocational Training (MoEVT) has initiated the Education II 

Project (URT, 2007). The objectives of the project were: construction of Chemistry 

and other science laboratories, the supply of chemicals and equipment, procure and 

supply of Chemistry and other science textbooks, and training of teachers (URT, 

2007).  

Besides, there were training initiatives taken by the MoEVT through initiated science 

education-based projects. For example, the projects of Science Education in 

Secondary Schools (SESS) in 2006 and INSET 2005 focused on Diploma Science 

Teachers (URT, 2007). The objective of the project was to improve the teaching of 

science subjects upon introduction of the newly competence-based syllabus in 

secondary schools. All the initiatives taken by the government have a basis in 

achieving the national Vision 2025, as well as the Sustainable Development Goal 

(SDGs 4). However, among the strategies devised, the (MoEVT) launched the 

ENSCIENCE Project (2009-2012) with the aim of improving the learning of 

Chemistry in rural public high schools in Tanzania (Setter, Favrat, Mamlok-Naaman 

& O-saki, 2012). 

Despite the international and national efforts in improving the learning of Chemistry 

in Tanzanian Secondary schools,some challenges facing it have been observed. The 

recent observation on the trends of teaching and learning of Chemistry upon the 

implementation of the competency-based syllabus shows that teachers have 

inadequate knowledge content and pedagogy in science (Setter, Favrat, Mamlok-

Naaman & O-saki, 2012).The challenge of inadequate knowledge and pedagogy in 

teaching of the subject has  been  contributed  to by  lack of  professional 



5 

development programmes particularly in rural schools. (Setter, Favrat, Mamlok-

Naaman & O-saki, 2012).Moreover, the students Items Response Analysis made by 

examiners revealed that the general performance of the students in Form Two 

National Assessment (FTNA) from year 2015 to 2017 was average. The expectation 

was that the performance would be higher than the average. The average 

performance of the students could be attributed to the challenge of insufficient 

Chemistry competence to the students due to incompetent teachers. However, 

examiners recommended that special attention should be given to Chemistry 

teachers, particularly in training (NECTA, 2014). Tilya and Mafumiko (2010) 

reported that competency-based approaches appeared a monotonous job to some 

teachers due to lack of enough teaching and learning materials. For example, it was 

also observed that student-book ratio in ordinary level secondary schools in Tanzania 

ranged from 1:4 to 1:9 from Forms One to Four. The standard ratio is expected to be 

1:1 to 1:2 (WyEMU, 2014). 

This situation hinders successful implementation of the competency-based syllabus 

in schools. This, therefore, affects the quality of teaching and learning of Chemistry 

subject (WyEMU, 2014). Consequently, the limitations to quality teaching and 

learning of Chemistry might contribute to low interests of the students to the choice 

of the subject and poor performance of the students. For example, it was reported 

that some students were not interested in studying science subjects. Chemistry is 

among the subjects that were avoided by students. This situation is said to be a result 

of insufficiently trained science teachers who were not able to actively motivate 

students in teach the subject (Ndalichako & Komba, 2014). Thus, the students’ 

choice of Chemistry subject depends on effective teaching practices.  The statistics 
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show that the number of students who choose and register for Chemistry 

Examination in CSEE in Tanzania is no adequate  in the attainment of goal of 

science for all. Table 1.1 shows the number of school candidates who sat for 

Chemistry CSEE from 2013 to 2017. 

Table 1. 1: Number of Students who sat for Chemistry CSEE in Tanzania 2013-

2017 

Year Registered Candidates % of  total candidates that  

passed 

2013 144,651 50.19 

2014 137,511 56.73 

2015 171,950 60.11 

2016 163,864 59.22 

2017 160,126 53.39 

Source: National Examinations Council of Tanzania (2013; 2014; 2015; 2016; 

2017). 

Reading from Table 1.1, it is clear that a number of school candidates who registered 

to sit for Chemistry CSEE from 2013 to 2017 had no promising trends towards the 

attainment of the goal of science for all. Nevertheless, the performance of students is 

of average grade. In order to attain the goal of science for sustainable development, 

the number of candidates should increase as well as improving performance from 

average to high grades.  

William and Hamaro (2018) reported that teachers struggle to teach and students to 

learn due to less competence in pedagogy  upon implementation of competency-

based syllabus (William & Hamaro,2018). The newly introdced  Chemistry 

competence-based syllabus was another burden to teachers (William & Hamaro, 
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2018) . Thus,more efforts were  needed in  order to achieve the goal of science for 

sustainable development, and quality learning of Chemistry subject. This situation of 

inadequate knowledge content and pedagogy showed that, PD of Chemistry teachers 

is very crucial as it has an influence on the students’ performance and choice of the 

subject.  

1.2 Statement of the Problem 

The significance of Chemistry in Tanzania context refers to its role of central 

science. Chemistry as a central science has been integrated with a huge collection of 

other Science, Technology, Engineering and Math (STEM) fields. Both international 

and national policies with numerous initiatives emphasize the effective teaching and 

learning of Chemistry. In the In-service training, the Government of Tanzania (GoT) 

has been spending huge sums of money to improve Chemistry teaching among 

teachers since the establishment of Competence-Based Curriculum (CBC). The 

Education and Training Policy (ETP) 2014 puts emphasis on Science subjects. The 

overall quality of teacher education in Tanzanian schools has increased in terms of 

pre-service and even in top- down professional development programmes. 

Despite the Government of Tanzania (GoT) putting efforts such as launching 

Education II Projects, SESS, TEAMS and TESSA to improve Chemistry teaching 

and learning, teachers are still faced with some problems such as the use of 

participatory methods in teaching specific topics in Chemistry subjects. Studies 

indicated that lack of effective teachers preparation especially the one rooted in 

schools has been identified to be one of the causes of low students’ performance and 

choice of the subject (Ndalichako & Komba, 2014). The problems are hardly 

addressed in the in-service programmes such as INSET attended by the teachers. 
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Also, the challenge of inadequate supply of laboratory chemicals and equipment and 

lack of enough textbooks still exist in the schools. This situation hinders effective 

implementation of Chemistry competency-based syllabus. For example, it was 

observed that students-book ratio in ordinary level secondary schools in Tanzania 

ranged from 1:4 to 1:9 from Forms I to IV. The standard students-book ratio required 

is 1:1 to 1:2 from Forms I to IV (WyEMU, 2014). The situation led to the challenge 

to Chemistry teachers losing confident in addressing the encountered problems in 

their classrooms. Consequently, vision of future earth for citizens to succeed in a 

sustainable world may not be effectively achieved if the efforts to support science 

teaching and learning are not put in place. The ambition of Tanzania developing the 

society of competent citizens who are capable to fulfil the Sustainable Development 

Goals (SDGs) will be very difficult to attain. This situation, in turn, is likely to create 

a room whereas citizens are likely to be defeated in the competitive global market.  

William and Hamaro (2018) supported that PD of teachers is an appropriate 

intervention to teaching inconsistency and incompetence. The school-based PD 

programme was an attempt to support teacher’s competencies in teaching process to 

ensure students to take an effective part in the world of science and technology. 

Therefore, demands for an appropriate PD programme that would support teachers in 

design and development of lessons strategies that promote active learning are 

important. The study, therefore explored the problems teachers have been facing in 

teaching Chemistry topics to establish a school based professional development 

programme. The school-based PD programme is a broad perspective that was 

thought important to support Chemistry teachers’ competencies in low class of 

secondary schools.  



9 

1.3 General Objective 

The purpose of this study is to establish learning opportunities for Chemistry 

teachers in Secondary schools to enable them implement effectively the 

Competence-based curriculum. 

1.3.1 Specific Objectives 

This study specifically was conducted   with the following specific objectives: 

a)  To explore the sub-topics in Form I Chemistry syllabus which most teachers   

perceive to be difficult to teach or to learn and design Chemistry PD programme. 

b) To identify potential characteristics of the PD programme which support 

Chemistry teachers teaching through formative assessment strategies. 

c) To assess the effectiveness of the developed school-based PD programme as a 

result of exposing teachers to the designed PD programme. 

1.4 Research Questions 

i. Which Chemistry Form I topics are perceived to be difficult by both teachers 

and students? 

ii. What are the features of the school-based PD programme that can be used by 

Chemistry teachers to support teaching?  

iii. What is the effectiveness of the developed school-based PD programme to 

the teaching and learning of difficult topics in Chemistry? 

1.5 Significance of the Study 

The study is significant to the education system of Tanzania in the following ways:  

The study is an opportunity for Chemistry teachers to collaborate in identifying 

challenges of teaching difficult topics and then establishing school-based 
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professional learning in addressing some of the challenges they are facing in 

teaching. Teachers are going to form professional networks that can potentially open 

doors for their engagement in reflection, designing, practices, observing and 

implementing solutions to their day to day challenges that are thought to be more 

sustainable in their school contexts.  Also, the practices such as professional learning 

in school context, peer coaching, and observation across classrooms provide 

continued unit for teachers’ learning opportunities and professional networks that 

guarantee teachers’ exposure and hence learning opportunities.  

Regular identification of teaching and learning challenges using data from classroom 

teachers is the starting point to discover areas of teaching and learning difficulties 

that need intervention through school-based learning. The data from these sources 

can help to ensure that PD learning is not disconnected from day to day practices but 

it is a continued support in area of teacher’s knowledge, skills, and competencies 

teachers need to develop on day to day basis.  

The study findings are expected to convey awareness to curriculum developers in 

Tanzania Institute of Education (TIE) who are responsible to develop teacher 

education curriculum in the country to identify and develop competent teachers 

through quality as mentors and coaches who can later support professional learning 

of other teachers. The study findings also are expected to inform policy-makers to 

convey a broad vision and critical information about the power of the school-based 

PD programmes in raising students’ achievement through mounting quality and 

competent Chemistry teachers. This can be one of the best ways to support teachers 

not only in science, but also other subjects at all levels of education. 
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Moreover, the study is significant to the School Quality Assurance department whose 

roles includes supervision, advice and supporting teachers in order to ensure 

provision of quality education to Tanzanian students. The study findings are 

expected to inform SQAs to integrate the curriculum through collaborative 

supporting teachers to improve their skills and pedagogical competencies. This can 

be an opportunity for teachers to collaborate in sharing knowledge, skills and 

expertise to meet the challenges they normally encounter in teaching and learning of 

the subjects. 

In addition, the study findings signify for future practices of the government to 

establish and promote the use of TRCs for secondary teachers in order to improve 

teaching and learning of the subjects in schools. This potentially concurs with the 

efforts initiated by NGOs such as TUSOME PAMOJA, EQUIP, LANES to mention 

a few in promoting the use of TRCs as opportunities for professional learning to 

improve teaching and learning practices in primary teachers in Tanzania. 

1.6 Limitations of the Study 

The study encountered various difficulties including the use of one SQA instead of 

two SQAs during the school-based professional development programme despite 

early communications made by the researcher with the respective office. Another 

SQA was assigned the other important office responsibilities. This made the study 

use one Teacher Resource Centre instead of five Teacher Resource Centres. In turn, 

the number of teachers who were involved in the school-based professional 

development programme narrowed from fifteen teachers to five teachers. 
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1.7 Definition of Key Terms  

The following are the definition of key terms involved in the study: 

Professional Development: Is the systematic practical learning that aims at updating 

and maintaining the professional skills. The PD for teachers should have positive 

effect on teaching practices and student learning (Bautista & Ortega-Ruiz, 2015)  

Professional Learning Is a complex process which requires cognitive and emotional 

involvement of teachers individually and collectively, the capacity and willingness to 

examine where each one stands in terms of convictions and beliefs. 

Teaching and Learning Strategies: Refers to instructional arrangements that 

teachers use to help students engage in active learning. The arrangements consider 

styles and needs that enhance students’ values learning (Bautista & Ortega-Ruiz, 

2015). 

Teacher Resource Centres (TRCs): Refers to a genuine environment where 

teachers collaboratively meet, discuss and plan for means to solve their day to day 

challenges of teaching and learning. 

Top-down Professional Development Programme 

This is a type of curriculum development usually centralized and special attention is 

given to the local needs and wants. For example, in teaching profession, it involves 

upgrading of teachers’ skills depending on the administrator’s focus of skills that 

they think need upgrading (Borghari & Hajimaghsoodi, 2017). 

Bottom-up Professional Development Programme 

This is a school-based type of curriculum development usually initiated by teachers 

themselves to address their day to day challenges of teaching and learning (Brown 
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,2012). For example, in the teaching profession, it is an approach whereby teachers 

give special attention to the needs and wants of the learners. 
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CHAPTER TWO 

LITERATURE REVIEW  

2.0 Chapter Overview  

This chapter presents theoretical framework that guided the study and its related 

empirical studies. The chapter also reviews literature related to Chemistry learning 

and the models of professional development that are potential in giving teachers 

opportunities to learn within the school-based approaches. The chapter ends by 

synthesizing the knowledge gaps and proposing the conceptual framework that 

guided the study. 

2.1 Theoretical Framework  

The study was guided by two theories; the postmodernism learning theory by 

Aronowitz and Giroux (1990) which guided observation of concrete teaching and 

learning practices in the classroom situation and the theory of planned behaviour by 

Ajzen (1992) which guided the assessment of teachers’ behavioural change as a 

result of participating in the PD programme.   

2.1.1 Theory of Planned Behaviour (TPB)  

Theory of Planned Behaviour (TPB) suggests that behavioural achievement of a 

person depends jointly on motivation and ability. The theory insists that possible 

behaviour achievement of a person is ordered by the availabilities of resources and 

opportunities (Ajzen, 1991). With this theory, Chemistry teachers in secondary 

schools are likely to have different perceptions due to differences in professional 

learning opportunities. The more the learning opportunities teachers have, the more 

the motivation for them to adopt new ways of addressing challenges they encounter 

during the Chemistry teaching and learning. In turn, the theory depicts Chemistry 
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teachers’ behaviour in identification of the challenges they encounter in day to day 

classroom practices and thereafter in working, together with their colleagues in 

addressing the challenges. For this matter, adoption of new experiences developed 

from the school-based professional development programme through the reflections 

and practices depend on the teachers’ motivations and readiness.  

Thus, teachers’ perceptions and motivations developed as a result of collaborative 

learning from one another during the PD programme are very important to bring 

about effectiveness in Chemistry teaching and learning process. The needed features 

of the professional learning developed for effective teaching and learning requires 

teachers’ positive attitudes upon lessons’ implementation strategies they negotiated 

during the programme. This implies that for effective PD programme, teachers’ 

involvement from initial stages to the end should consider them at the centre. The PD 

programme should be rooted around teachers’ problems and teachers’ ambition to 

address the problem. 

2.1.2 Postmodernism Theory in Education 

The theory assumes that education operates in an open system. According to Doll 

(1993) the curriculum is exposed to the environment that is in continuous and 

dynamic changes both in physical and social settings (Doll, 1993). Because of this 

open and dynamic open system, teachers are urged to be competent enough to 

understand the nature of challenges brought in by the percolation of new things to the 

education system. Constructively, teacher education should prepare teacher students 

to face challenges which they continuously encounter in and out of the education 

system. In this way, effective school-based professional development programmes 

are needed. Being school based, these challenges will therefore call for teachers to 
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explore their teaching environment and then collaborate with colleagues and learners 

in addressing them.  

The post-modernism learning theory is thought to be important in this study as it 

guided the development of the professional development programme that encouraged 

Chemistry teachers to be reflective practitioners through interactive teaching and 

learning process in the classrooms. According to Denzin and Linkoly (1994), 

effective learning opportunities need to engage learners in collaborative exploration 

that may eventually determine them to arrive at a provisional best judgment about 

beliefs. Teachers as managers and facilitators have to be empowered to learn to free 

themselves from unobserved ways of thinking that impede effective judgment and 

action (Mezirow, 1999). Thus, any effective professional development programme 

designed should have a sense to change participants in such a way that creates a 

community that supports cohesion and commitment to the open social system 

practices. 

The postmodernism learning theory pointed out the idea of influencing teachers 

ready to effective implementation of curriculum reforms which continuously affect 

the learning process. The concern was shaping of effective teachers competently 

ready for effective implementation of the curriculum in the actual classroom 

practices. The theory further puts emphasis on social and communication skills that 

can effectively engage learners in the learning endeavour. Also, another emphasis is 

put  on teachers to be able to collaborate and exchange their ideas and experiences 

through groups of professionals within the school or in neighbourhood schools. 
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2.2 Review of Empirical Studies  

This part presented the review of empirical studies inside and outside Tanzania on 

the challenges of teaching and learning of Chemistry, Professional Development for 

teachers and its significance. Review also studies on the development of professional 

development models/action research/interventional studies which will then guide you 

to talk about research design.  

2.2.1 Challenges of Teaching and Learning Chemistry outside Tanzania 

According to Jestad and Sinner (2015) teaching of Chemistry in both content and 

methodology recognized as international challenge to teachers. Also, the study 

argues that curriculum congestion was the reason to the challenge of teaching and 

learning as a result of the issues of global changes. Furthermore, the study insisted 

that the United Nations General Assembly suggested that introduction of integrated 

curriculum to the nations was important in order to address existing challenge. Along 

with, the important aspect was to attain the decade objective of education for 

sustainable development. On the other hand, educational researchers in Ghana 

reviewed the means to address challenge of teaching of large class size due lack of 

good teaching and learning materials and lack of pedagogical competencies 

(Appiahene, Opoku, Akweihe, Adoba & Kwarteng 2014; Appiahene & Ninfaakang, 

2017). They further argue that regular review of teaching and learning practices helps 

teachers to learn various strategies to overcome the challenge of students’ poor 

attitude towards learning science subjects. 

Likewise, in South Africa, the challenges of language barrier to learners and lack of 

enough teaching and learning resources seemed to hinder effective teaching and 

learning of science subjects. Another challenge was shortage of qualified science 
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teachers contributing to poor competence among Secondary candidates (Mtsi & 

Maphosa, 2016). The study suggested that ways to overcome the situation was to 

involve teachers in the programmes that teachers were able to demonstrate effective 

teaching pedagogies. 

 Chemistry teaching and learning seems not to be the problem for Tanzania only. In 

Kenya, teaching and learning of Chemistry is affected by the challenge of poor 

teaching methodologies. The challenge, in turn, leads to students’ poor performance.  

Another challenge was inadequate teaching and learning facilities (Ogembo, Otanga 

& Yaki, 2015). They suggested that PD is the means to strengthen teachers to 

overcome the challenge of poor teaching methodologies. 

2.2.2 Challenges of Chemistry Teaching and Learning in Tanzania 

Generally, an effective teaching practice of a teacher is the key to the students’ 

motives for the subjects. Teacher’s quality in school influences an effective 

implementation of the Competence-Based Syllabus (URT, 2007). In Tanzania, 

several studies report on the longtime challenges in implementing newly 

competency-based syllabus. Tilya and Mafumiko (2010) reported on the challenges 

of high teacher-student ratio, shortage of Competence-Based teaching and learning 

materials, chemicals and laboratory supplies. They further argued that emerging 

competency-based Chemistry syllabus suggested no improvement in students’ 

competence. They also argue that implementation of competency-based syllabus 

approach appears boring job to some teachers. 

The studies of William (2012) and Kibga (2014) examined how teachers 

implemented competency-based syllabus in science subjects. The studies identify 
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lack of adequate resources, lack of effective teaching and poor learning approaches 

as limitations to effectively teach the subject. Likewise, Ndalichako and Komba 

(2014) reported that the challenges of inadequately trained science teachers were a 

factor that led some students not to develop interest in studying science. 

Review of the above literatures indicated that, to prepare candidates who are 

confident and suitable to the global market highly required the teachers who are able 

to maintain high-quality content of instruction and pedagogy. This is in line with the 

studies of Bautista and Ortega-Ruiz (2015) and Darling-Hammond and Orphanos 

(2009). This implies that a teacher is the one who can manage in one way or another 

to alleviate all the challenges of teaching and learning mentioned by different 

scholars inside and outside of Tanzania.  

Both outside and inside of Tanzania literatures indicated that to prepare candidates 

who are confident and go with to the global market requires not only adequate supply 

of teaching and learning resources but also teachers who are capable of maintaining 

high-quality teaching pedagogy (Darling-Hammomd & Orphanos, (2009). The 

competent teacher in one way or another manages to mediate teaching and learning 

difficulties mentioned by different scholars inside and outside of Tanzania. Also, the 

competent teacher is capable of considering that every individual student can learn 

(Bautista & Ortega-Ruiz, 2015). Thus, through collaboration, a teacher seeking 

opportunities for further learning within and beyond schools and become competent 

enough to adjust and improve the ways of teaching (Baustita & Ortega-Ruiz, 2015). 

PD gives teachers this room of improving their day to day practices in order to 

maintain students’ academic excellence.  



20 

2.2.3 Situation Analysis the Basis to Action Researches 

One of the significant aspects that support the identification of the challenges of 

teaching and learning was situational analysis conducted before establishment of the 

programme. This was the basis of any developmental research as it increases the 

quality curriculum design and development (Van den Akker, 1999). On this regard, 

the identification of teaching and learning difficulties from the school context leads 

to propose of an intervention characterized by functional strategies that support 

effective teaching and learning of the subject. Kopweh (2014) pointed out that needs 

assessment that sounded from the site visits is the means of reviewing faults and way 

to establish teacher’s requirements in schools. NACTE (2010) on the other hand 

defined those situational analysis results of professional as entities providing basis 

for any emphasis on curriculum qualities. 

2.2.4 Action Researches Means to Change Teachers’ Identity 

According to Cain (2011) and Jackson (2009), action researches in teaching context 

play great roles in enabling teachers solve problems of day to day practices. Teachers 

systematically put into practice arrangement, observing each other, supporting each 

other and reflecting together. This is an opportunity for teachers to broaden their 

knowledge and refine their professional practices. In Tanzania Secondary schools, 

Chemistry teachers stumble upon a number of challenges including inadequate 

supply of teaching and learning resources and low pedagogical competencies. Action 

researches practices are significantly PD means to make changes in teachers’ identity 

through improving methods and approaches in order to overcome the challenges.  
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2.2.5 PD Programmes in Supporting Teachers 

Teachers’ continuous PD aspect is crucial to education system of any country. The 

community has to consider teachers’ PD programmes potentially tied on updating the 

teaching practices (Goldschmidt & Phelps, 2010). Also, the study of Bautista and 

Ortega-Ruiz (2010) on the other hand, pointed out that, effective teachers’ PD 

programmes maintained promising intervention for changing the quality of teaching 

due to the effects of globalization. They further argue that changing the quality of 

teaching has rapid alteration of education systems of the countries. Moreover, Gallie 

and Keevy (2014) suggested that effective teachers’ PD programmes depicted direct 

on students’ achievement as a result of engaging them in active learning. They also 

said that the PD programmes shape effective teachers who can be able to use their 

innovation in addressing various teaching and learning challenges. Similarly, they 

insisted that PD programmes were the basic requirement that engaged teachers in 

preparations, sharing experiences and expertise related to professional needs.  

On the other hand, Gallie and Keevy (2014) argue that the Commonwealth standards 

of quality education required the counties to consider the preparations and promotion 

of competent and qualified in-services teachers. Also, they pointed out those 

continuous reviews on education act and policies maintaining high-quality 

communities of quality education system. They suggested that counties have to 

consider the aspect of teachers’ PD important to make a developed society. 

Moreover, Mappalotteng and Wahyuningsih (2017) argue that PD among science 

teachers significantly was inevitable as it tied itself on the move of science for 

sustainable development. The motive of this study was to enable Chemistry teachers 
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learn various ways that support students’ active learning through effective 

implementation of CBC strategies in Secondary schools. 

2.2.6 Development of Lesson Materials Strategy to Support Teaching  

Development of lesson materials is an inevitable means to overcome the stated 

challenges of teaching and learning of Chemistry in Tanzania. However, Tanzania 

observed good initiatives to make effective implementation of Chemistry 

competence-based syllabus through education researches. Several studies were 

conducted as an initiative to improve teaching and learning of Chemistry subject. For 

example, the study by William (2012) showed that the Integrated Chemistry Modules 

(ICMs) are helpful. Through this study, it was revealed that Integrated Chemistry 

Modules (ICMs) help in the implementation of inquiry in the Advanced level (A-

level) secondary schools in Tanzania. The studies by (Gabriel & Elisa, 2017; Setter, 

Favrat, Mamlok-Naaman & O-Saki, 2012) enlighten that development of effective 

lesson strategies through PD of teachers overcomes the challenges of ineffective 

teaching and learning of the subject using the CBC in secondary schools. 

These are among other strategies undertaken in Tanzania to promote effective 

teaching and learning using a competency-based syllabus in science subjects. More 

Chemistry lesson materials and new strategies need to be developed in order to 

address appropriate ways to teacher-student interaction. This statement agrees with 

the study of Gabriel and Elisa (2017) who pointed out that, one of the better 

strategies to put the competency-based in practice is to maintain teachers’ PD 

programmes. Therefore, teacher’s skill of developing effective teaching and learning 

materials was the result of engaging them in effective teachers’ PD programmes. 
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According to Bautista and Ortega-Ruiz (2015), professional development of In-

service teachers is the solution for the success in change of education system of any 

country. The significance of PD raised awareness to the governments around the 

world to invest a lot of money in training teachers in order to improve practices 

(Santoro, 2010). For instance, in Tanzania among other issues geared for improving 

learning. The emphasis of projects such as TEAMS and TESSA provide 

opportunities for developing teachers in supporting active learning methods and 

reflective practices (Harley& Barasa, 2012). 

2.2.7 Types of Teachers’ Professional Development 

Kennedy (2016) insisted that PD of teachers in any community should be perceived 

as the means to improve teaching and student learning. That means, any type of 

teachers’ PD has to consider the criteria of including evidence of students’ 

achievement and design strategies that motivate students to learn. Similarly, the 

studies of Gabrieli and Elisa (2017) and Spohn (2010) suggested school-based PD 

programme, the modes of teachers’ professional learning that is more decentralized 

to involve large numbers of teachers at the schools and maintain the aspect of 

students’ achievement. 

2.2.8 Aspect of Peer Coaching in Teachers PD 

One of the significant aspects of making teaching effective is peer coaching. It 

allows flexibility and opportunities of teachers to raise the academic performance of 

the students. This is in line with the studies of (Melkhina & Barabashera, 2019; Jao, 

2013; Richarch & Farell, 2005: Joyce & Showers, 1982) who advocate that peer 

coaching is a significant aspect through which two or more teachers collaborate to 

reflect on their teaching practices. Through collaboration, teachers have chances to 

review, refine and share ideas on the new teaching practices in a manner that teachers 
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become confident in overcoming their day to day challenges of teaching and 

learning. 

2.3 Synthesis of Literature and  Research Gaps 

Various empirical studies outside and inside Tanzania revealed that much has been 

done in using competency-based syllabus as means of curriculum implementation 

and evaluation in Chemistry subject (Mabula, 2012; Ndalichako & Komba, 2014; 

Semali & Mehta, 2012; William, 2012). However, the effectiveness of the 

approaches that are in line with the competency-based curriculum to promote 

students active learning was limited. The challenge of low competence among 

teachers still exists in Tanzania despite the fact that several studies; for example, 

Tilya, and Mafumiko (2010); William (2012) and Kibga (2014) argue on ways of 

improving the quality of education. The emphasis on the designing supportive 

materials laid bases on effective implementation of competency-based syllabus 

(Gabrieli & Elisa, 2017; Kibga, 2014; William, 2012; Setter, Favrat, Mamlok-

Naaman & O-saki, 2012). 

Furthermore, the emphasis of PD for teachers was observed based on the shortfalls 

noted in the top-down projects such as INSET, STEAMS, and TESSA to support 

science teachers to improve ways of implementing CBC (MoEVT, 2005; Jophus & 

Cullen, 2013; Ottevanger, O-saki & Van den Akker, 2005). Still, teachers 

demonstrated less activities within short time said to provide opportunities for 

comprehensive improvement in solving problems of teaching and learning of the 

subject in Secondary schools. The studies have recognized low competencies for 

teachers in implementing CBC due to lack of PD opportunities that support bottom-

up school-based professional development for teachers. Also, studies of (Tilya & 

Mafumiko, 2010; William, 2012; Kibga, 2014) recognized lack of enough teaching 
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and learning materials such as textbooks was another factor that contribute to the 

challenge of teaching and learning of the subject. 

In this case, more researches are needed in order to raise awareness on how teachers’ 

collaboration would propose ways of dealing with day to day teaching and learning 

challenges included how to engage learners in participatory learning. The motive 

behind this study were proposed strategies and arrangements that support teachers’ 

intervention   in the challenge of ineffective teaching and learning of topics perceived 

difficult at the lower level of Secondary education base on the school- based 

professional development that tied on bottom-up supporting teachers. The study 

purposely involved Form I Chemistry teachers to collaborate with experts in PD 

programme that provide learning opportunities for teachers. The PD programme 

arrangements engages teachers in the review of the teaching strategies, planning for 

the possible interventions, visiting one another and observing each other 

implementing the new strategies. In the programme, teachers had an opportunity to 

learn, observe performance, and revise the strategies until the desirable one. 

Moreover, during implementation of the new strategies teachers were supported in 

areas that they seem to stuck in order to support students’ active learning. The study 

was built on the theories of Postmodernism in encouraging interactive methods 

whereby teachers’ role tied on engaging learners to participate in active learning. 

However, the Theory of Planned Behaviours (TPB) helped the researcher to assess 

and evaluate the change of teachers’ behaviours upon implementation of the new 

strategies as a result of participation in the programme. 

2.4 Conceptual Framework  

The conceptual framework of this study consists of four stages, namely orientation, 

guideline specifications, developmental, and semi-assessment. The orientation stage 
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provides a chance for the study to explore the challenges of teaching and learning 

difficult Chemistry topics in Form I classes. This paved way to establish a possible 

intervention to address the identified challenges. This provided a bottom-up 

opportunity for teachers to collaborate with the researcher in meetings and 

discussions that proposed suggestions on ways to overcome the identified challenges. 

Another stage was guideline specifications whereby teachers worked together in 

developing tentative lesson strategies based on the identified challenges the meeting 

of which aimed to improve teaching and learning of the subject. 

The developmental stage involved the actual implementation of the new 

arrangements in order to improve in teaching practices. The stage involves 

observation of classroom trials, reviews, and refining of proposed lesson strategies 

until   they meet the criteria of consistency and effectiveness. Semi-assessment stage 

involved classroom observations which aimed to conclude whether the 

implementation of the new strategies would meet the pre-determined characteristics 

of the PD programme. Also, semi-assessment stage involved checking of programme 

outcome as a result of the teachers who had participated in the PD programme. For 

instance, effective lesson implementation was the consequence of improved 

Chemistry teachers’ competencies as a result of engaging them in PD programme. 

Other aspects included active participation in learning of concepts and students’ 

achievements. 
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Figure 2.1: Conceptual Framework 

Source: The Researcher’s conceptualisation (2019). 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.0 Chapter Overview 

This chapter presents the methodology that was used during this study. It presents the 

philosophical stance of the study, study approach, research design, location of the 

study, population of the study and data analysis plan. Also, the chapter presents 

ethical considerations, trustworthiness of the study, validity, and reliability of the 

study. 

3.1 The Philosophical Stance of the Study 

The study employed a pragmatism philosophical stance where both subjectivity and 

objectivity worldviews were established to understand the meaning of any thought. 

Pragmatists believe that the meaning of an idea or thought is determined by the 

practical consequences (Morgan, 2014). The main assumption is that people have 

different ways of viewing things in order to come up with the appropriate solutions 

(Morgan, 2007). Pragmatists believe in both subjectivity and objectivity sources of 

information. Subjectivity aspect seeks to establish the meaning of a problem from the 

views, ideas, feelings, perceptions, and thoughts of people (Creswell, 2012). 

Objectivity assumes that the truth is produced by the scientific paradigm. 

Objectivists are positive seekers that attempt to identify causes which influence 

outcomes through a set of laws (Creswell, 2009). Objectivity seeks predictions and 

generalizations through scientific methods thus; it is often quantified to meet certain 

standards (Creswell, 2009). From this aspiration, the study was able to make a 

comparison via participants’ views and experiences until the implementation of an 

exemplary teaching and learning materials was made. 
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3.2 Study Approach  

The mixed research study approach that allowed the use of both qualitative and 

quantitative aspects was used to establish views on the difficult lessons to teach and 

thereafter develop a PD needed to address difficulties experienced in teaching 

Chemistry. In this study, both qualitative and quantitative approaches were used. The 

reason for using of mixed approach was to make sure the weaknesses of both 

qualitative and quantitative research were accommodated. The qualitative approach 

supported the capturing, reporting and analyzing teachers’ views on the classroom 

practices and the interactions existing there during implementation of new lesson 

strategies developed in PD programme. The qualitative approach assisted teachers 

who implemented and improved the new strategies as a result of work on advice 

given by peers and experts. However, semi-summative assessment enabled the 

researcher to learn the effectiveness of the developed PD strategies. The quantitative 

approach was supported by the data presented in descriptive statistics. The 

quantitative data enabled the study to make comparison of the teaching and learning 

practices before and after involvement of teachers in the school-based professional 

development programme. This was crucial particularly on the assessment phase of 

the school-based professional development programme. 

3.3 Research Design  

The study adopted an exploratory sequential-quasi experimental study design. The 

design enabled the researcher to explore teachers and students’ views on the difficult 

topics. This established an intervention as a remedy for the identified problems of 

teaching and learning the difficult topics. The quasi-experiment design provided an 

opportunity to assess teachers’ competencies in addressing teaching and learning 
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difficulties by comparing their prior competencies and the gained ones after being 

exposed to the intervention.  

Quasi-experiment design allowed the study to compare and analyze students’ 

learning before and after implementation of the programme using students’ scores. 

Quasi-experiment design was actually an explanation of the one-group pre-test and  

post-test design (Cohen, Manion & Morrison, 2007). The repeated observations over 

a period of time, both during the classroom trial of the new strategies and during 

implementation of the improved lesson strategies at assessment phase of the study 

programme. Through quasi-experimental, the study was expected to relate and 

evaluate the teachers’ competencies gained prior to and after the exposure to the PD 

programme. 

The sequential exploratory design as a qualitative phase allowed exploring of the 

views of the participants about the information that helps into a continuation from 

one step to another. In the exploratory design, the findings from one objective were 

used to inform other objectives subsequently in all of the three objectives of this 

study. Thus, the design provided an opportunity for the study to explore the 

challenge of teaching and learning of difficult topics in Form I. Thereafter, to 

establish school-based PD programme that is appropriate in addressing the identified 

challenges through a series of steps such as planning, orientation, development, and 

semi assessment. Information was gathered from one step surface to another step of 

the study. 

Orientation step involved the identification of the challenging topics that Chemistry 

teachers perceived difficult to teach in Form I class. Teachers were consulted to 
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establish the challenging topics to teach Chemistry and learn based on the current 

CBC strategies. This assisted the researcher to establish an intervention to support 

teachers in addressing the challenges of teaching the identified difficult Chemistry 

topics. This was the main driver of the study. Other steps which were planned helped 

teachers and experts to meet in a simulation environment to discuss and suggest 

some strategies that would enable them to practise and implement lessons developed 

from the identified difficult topics.  

The developmental step involved designing, rehearsing reviewing, and appraising the 

new programme strategies. It also involved the trial and implementation of the 

programme strategies in classroom context, observation, and reflection for the 

purpose of improving practices. Three subsequent cycles of scaffolding, classroom 

trials, and expert appraisals were established. During the scaffolding, teachers went 

through the teaching and learning process using the PD intervention in the classroom 

context. Then, in this part, group of experts gave their reactions so that the proposed 

intervention leads to desired outcomes. It is through this step that the professional 

learning and collaboration opportunities increased as a result of collaborative 

planning, peer coaching, expert coaching, and observation across classrooms. 

Semi-assessment phase involved the determining of the effectiveness of the 

developed professional development programme. It analyzed the extent to which the 

developed PD programme was able to address the identified challenges of teaching 

and learning of the subject. The observation was done on the effectiveness of 

teaching practices developed as a result of teachers implementing the school-based 

PD new strategies. Other aspects assessed were students’ learning outcomes as a 
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result of teachers change in teaching practices and use of new knowledge and skills 

(Guskey, 2000). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1: Research Design  

Source: Adapted from Gabrieli and Elisa (2017). 
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3.4 Location of the Study 

This study was conducted in Shinyanga region in Tanzania. Shinyanga region was 

randomly selected out of other regions due to the number of its newly established 

community secondary schools in Tanzania. Also, Shinyanga region was selected as 

one of the regions with shortage of educational institutions that could be a support to 

classroom teachers when they come across with teaching and learning challenges. 

Those Secondary school teachers in the region have limited opportunity to form a 

professional network with experts and educational researchers from higher learning 

institutions. Consequently, teachers in the schools, struggle with limited skills they 

have in the implementation of competency-based education. Moreover, the selection 

of the region was based on the absence of school-based professional development to 

teachers at schools. Shinyanga Region has a total of four (4) districts.  

The study was conducted in Shinyanga Municipality. Shinyanga Municipality was 

selected due to its location being in the centre of the region where the regional 

headquarters are found. Also, in Shinyanga Municipality the schools were much 

closer compared to other districts in the region where the schools were scattered.For 

instance,there was no school allocated more than fourteen kilometres  from the 

headquarters. The closeness of the schools allowed easy communication and visits of 

the participants to each school during the teaching, observation of colleagues; follow 

up sessions and discussion after classroom observations. For this reason, school-

based professional development programme may be an opportunity to untrained in-

service teachers.  

Fifteen secondary schools involved in the study were: Kolandoto, Rajan, Uzogore, 

Mwawaza, Masekelo, Ndala, and Mwamalili. Other schools included were Old 
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Shinyanga, Ngokolo, Mwasele, Uhuru, Mazinge, Chamaguha, Busulwa, and 

Ibinzamata. The first cluster included Mwawaza, Ndala, and Masekelo whereby the 

resource centre was at Ndala secondary school. The second cluster included 

Mwamalili, Old Shinyanga and Mwasele whereas the resource centre was at 

Mwasele secondary school. The third cluster included Ngokolo and Rajan and 

Chamaguha Secondary schools whereby the resource centre was at Ngokolo 

Secondary school. The fourth cluster included Mazinge, Kolandoto and Uzogore 

Secondary schools whereby Mazinge Secondary School was the resource centre. The 

fifth cluster included Busulwa, Uhuru and Ibinzamata secondary schools whereas 

Uhuru Secondary School was the resource centre. The closeness of the schools into 

clusters aimed at simplifying the communication and hence the attendance of 

teachers to the professional development programmes conducted at the resource 

centres before visiting and observing teachers implementing lessons in their 

respective schools. 

Due to limitation of time, the study involved only five teachers whereby one teacher 

was taken from each of the five clusters. Moreover, one teacher’s centre which was 

school UR 014 was used during meeting and orientation of the programme. Five 

teachers, each from the five clusters were selected to participate in the study of PD 

programme. The five were the reasonable number to make follow up, access school 

visits and easy communication during programme implementation.  

Form I class was the beneficiary of the study programme. Also, its selection based on 

the fact that it was lower-level class in Secondary school that required maximum 

support to enable learning. These were the beneficiaries of the study at hand. Form II 

students were selected randomly from the class to capture their attitudes and 
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perceptions about teaching and learning of the subject. The selection of the class 

based on the experience so that these schools gave richer information required in the 

study rather than Form I. 

3.5 The Target Population  

The population of the study involved teachers, students, and School Quality Assurer 

(SQA). The Chemistry teachers and students participated in identification of difficult 

topics to teach and learn. The teachers were expected to take an active role in all 

components of the programme developed to address the challenge of teaching and 

learning of difficult topics identified. Also, teachers were involved during the 

classroom trials and assessment of the programme components. 

 Form II Students were involved to give their opinions to identify difficult topics to 

learn. The Form I students’ evaluation forms were analyzed to capture their 

perceptions about the teachers’ teaching practices after they were exposed to the 

programme. The curriculum experts and School Quality Assurers were involved in 

appraisal of the professional development intervention and the materials developed 

by teachers. 

3.6 Sample, Sample Size and Sampling Procedures  

In this study, one hundred and sixty-eight (168) participants were involved. Fifteen 

(15) Form I Chemistry teachers, two (2) expert teachers and one hundred and fifty 

(150) Form II students from fifteen selected secondary schools were involved in this 

study. Also, the study involved one (1) School Quality Assurer (SQA) from the 

Municipal office. 
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3.6.1 Teachers 

 Fifteen (15) out of twenty-nine (29) Chemistry teachers in Shinyanga Municipality 

were involved in the study during identification of difficult topics. Further, five (5) 

Chemistry teachers out of the fifteen (15) participated in the study programme. 

3.6.2 Students 

Two categories of students were involved in this study. One hundred and fifty (150) 

out of two thousand one hundred thirty-five (2135) Form II students were selected 

using a systematic random sampling technique. This number of students was 

obtained from the Second masters’ office in the admission books of the selected 

schools. The first student was selected randomly “r” at the start than in the list from 1 

to nth interval. The sample was obtained where the nth=N was   number of students. 

However, all Form One students from the selected fifteen (15) secondary schools 

were purposely involved in the study. The choice upon the selection was that they 

were the beneficiaries of the programme of PD. 

3.6.3 School Quality Assurers 

One (1) School Quality Assurer from the Municipal Office was purposely involved 

in the study. The School Quality Assurer of Shinyanga Municipality Office had 

working experience of 14 years. The preference upon this selection based on 

individual role of providing support to teachers and appraisal of professional 

development strategies of the programme. 

3.6.4 Expert Teachers 

 The two (2) Chemistry teachers were involved in the review and gave appraisal 

comments for the new lesson strategies. Both experts were Chemistry  teachers 
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working at Uhuru Secondary school in Shinyanga Municipality. Both expert teachers 

held Bachelor of Science in Education. 

3.7 Data Collection Methods and Instruments 

The data were collected using document analysis, classroom observations, 

interviews, administration of questionnaires and the students’ evaluation forms.  

3.7.1 Document Analysis 

The documentary review protocol was used in the analysis of the quality of 

textbooks, teachers’ lesson plans and students’ scores. Also, the subject inspection 

reports were analyzed. This helped the researcher to bring out information that was 

used by the teachers in the planning and designing of appropriate lesson materials 

during professional development programme (See Appendix 1). 

3.7.2  Questionnaires 

The retrospective questionnaires were administered to teachers teaching Form I 

classes. The questionnaire consisted of five items of closed questions (Likert scale) 

and seven open questions that required Chemistry teachers to explore the topic(s) 

perceived difficult to teach in Form one syllabus. The questionnaires were 

administered to the teachers at the beginning and after the programme geared at 

comparing the teacher’s perceptions before and after the exposure to the Professional 

Development programme (see appendices 2 and 8). 

3.7.3 Classroom Observation  

Two types of classroom observation were conducted during the implementation of 

the programme. Observation was conducted during classroom tryout and semi-

assessment phase of the programme. The participatory observation style was used 
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during classroom tryout whereas no-participatory observation style was used during 

the semi-assessment phase. Thus, the participatory and non-participatory observation 

checklists were used during the implementation of the programme (See Appendices 4 

and 7). 

3.7.4 Interview Method 

The interview was conducted to Form II students before the PD programme. The 

semi-structured interview involving face to face individual interview was used.   This 

interview aimed to capture information for the study. Both open-ended and close-

ended questions were involved. The interview guide comprised of four questions 

(See Appendix 3). Moreover, during the implementation of the PD programme, in-

depth interview guide was used to Form I Chemistry teachers in order to assess their 

perceptions and attitudes upon implementation of the new developed lesson 

strategies (See Appendix 5). 

3.7.5 Researcher as an Instrument 

The researcher being exposed to the field practices had both subjective and objective 

roles. By subjectivity, the researcher influenced the study by shaping it into data 

generation. During generation of raw data, the researcher was engaged in 

organization of meeting and discussion with the participants in simulated 

environment. Also, the researcher played the role of an expert by collaborating with 

teachers in the arrangements of the programme strategies aimed to improve teaching 

and learning of difficult topics. Furthermore, the researcher collaboratively engaged 

in gathering of documents, interview students and teachers, visiting teachers in 

schools and conducting participatory classroom observations during implementation 

of the programme strategies. 
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On the other hand, the researcher had objectivity influence on the study at hand. The 

researcher as an objective partner engaged in a non-participatory to observe and 

assess the effectiveness of PD programme. The researcher’s roles were on 

assessment of the study outputs such as competencies developed by the teachers as a 

result of participation in the study programme, students’ academic achievements, and 

effectiveness of the tangible lesson materials developed by the teachers. 

3.8 Data Analysis Plan 

Data analysis process employed both quantitative and qualitative data analysis 

procedures. The qualitative data obtained through interview, document review, 

observation, and students’evaluation forms were transcribed and summarized. The 

words from the respondents were organized in quotations within the context of the 

study. Thereafter; analysis was done with regard to the category of the respondents. 

Quantitative data which were collected using retrospective questionnaires were 

analysed and presented in Tables.  The analysis of the quantitative data was done by 

means of descriptive statistics such as percentages, students’ scores, and means. 

3.9 Rigor of the Study 

The study made sense of the methods and instruments used by considering the 

criteria for trustworthiness of the data collection, analysis and interpretation so as to 

reach more trustworthy findings. 

3.10 Trustworthiness of the Study  

The trustworthiness of the research tools, data collection, presentation, and 

interpretation were considered in this study. The researcher assured that the research 

tools used were appropriate to provide appropriate research findings. The findings of 
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this study based on the participants’ responses and not the researchers’ motivations. 

The researcher provided a brief highlight to every step of data analysis. Moreover, 

the researcher ensured that the research findings were consistent.  

3.11 Validity and Reliability of Research Tools 

The study observed external and internal validity research tools through sharing with 

experts in the field of language such as editors in the construction of all the 

instruments. Moreover, questionnaires were sent to experts of language and 

Chemistry instructors for their review and evaluation. Finally, the study ensured that 

the questions formulated in interview guides, questionnaires, students’ evaluation 

forms were free from ambiguity and confusion.  

3.12 Ethical Considerations  

Before requesting permission letter, the researcher got research clearance from the 

coordinator of Post Graduate Studies at the College of Education, University of 

Dodoma. Thereafter the researcher requested for an introductory letter from the 

Director of Post Graduate Studies, University of Dodoma. The introductory letter 

enabled the researcher to request for the permission to conduct research from 

targeted authorities (regional, district, ward and school level). 

The researcher secured the prior consent of the participants as well as assurance of 

protection of research participants from legal harm. This was done through observing 

confidentiality and willingness of the participants to participate in interview, sound 

records take picture, video or not to expose the names of the participants. Upon 

writing the dissertation, the researcher adhered to the University of Dodoma graduate 

studies guideline and regulations of writing master’s proposal and Thesis of 2017. 
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CHAPTER FOUR 

DATA PRESENTATION AND ANALYSIS OF THE RESEARCH FINDINGS 

4.0 Chapter Overview  

This chapter presents the findings from the developmental study that established the 

learning opportunities for Chemistry teachers in five selected secondary schools in 

Shinyanga region in Tanzania. The findings presented in this chapter are based on 

the three research questions that guided this study: What are the most difficult topics 

to teach/learn among Form I Chemistry topics? What are the characteristics of a 

school-based professional development programme that can potentially support 

teachers in teaching the identified difficult topics? What is the effectiveness of the 

school-based professional development programme in promoting teachers’ 

competencies?  

4.1 Which Chemistry Form I topics are perceived to be difficult by both 

teachers and students? 

This was the first question whose answers were collected using three methods: The 

first one was by interviewing students. The second method was that the teachers 

teaching Chemistry subject in Form I classes were provided with retrospective 

questionnaires. The third method was that various Chemistry documents were 

analyzed. The three methods that involved students, teachers and the analysis of the 

Chemistry documents such as lesson plans, schemes of work, inspection reports and 

students’ continuous assessment, gathered some findings that indicated the most 

difficult topics for the students to learn and the most difficult topics for the teachers 

to teach effectively. 
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4.1.1 The Most Challenging Topics for Students to Learn 

The total of one hundred and fifty students (150) in Form II classes was interviewed 

to assess their attitudes and perceptions towards learning Chemistry when they were 

in Form I classes. The data collected from this interview are summarized in Table 

4.1. The data indicate that laboratory techniques and safety, matter, scientific 

procedures were mentioned by students to be among the most difficult topics to learn 

when they were in Form I classes. 

Table 4.1: Difficult Chemistry Topics to Learn in Form I Classes  

S/N Topic Frequency Percent 

1 Laboratory Techniques and Safety 61 40.7 

2 Compound Mixture and Separation of Mixture 55 36.7 

3 Scientific Procedure 18 12.0 

4 No Challenge 16 10.6 

TOTAL 150 100 

Source: Field Data (March, 2019). 

 The findings as highlighted  in  Table  4.1  indicate that sixty-one (61) out of one 

hundred and fifty (150) students equal to 40.7% were  of  the opinion that the 

“laboratory techniques and safety” topic was the most challenging topic in learning 

when they were in Form One classes. Table 4.1 also indicates that fifty-five (55) out 

of one hundred and fifty (150) students equal to 36.7% were of the opinion that 

“matter” which is studied on the sub-topic known as “compounds and mixtures” 

was the most difficult topic to learn when they were in Form II. Another topic 

mentioned to be difficult to learn included “scientific procedures” which was said by 

12.0% of the students interviewed. 
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However, Table 4.1 indicates that there are sixteen (16) students out of one hundred 

and fifty (150) equalling 10.6% were of the opinion that there were no difficult topics 

to learn when they were in Form I classes. These data imply that while the majority 

of the interviewed students expressed their concern about difficult topics encountered 

in Form I classes, few perceived that all topics were manageable. For this reason, it 

seems that the topics are not just difficult by nature. Rather, they are difficult because 

of some reasons that can be addressed by education stakeholders such as students, 

teachers, and quality assurers.  

Table 4. 2: Factors Contributing to Challenge of Learning Difficult Topics 

Possible sources of the problems No. of teachers Percent 

Lack of laboratories practices 60 40 

Language barrier 25 17 

Copying notes from teachers 25 17 

Lecture methods 20 13 

Large group discussion  11 7 

Lack of enough teaching aid 9 6 

Total 150 100 

Source: Field data (March, 2019). 

Table 4.2 indicates that 60 students out of 150 which are equal to 40%said that lack 

of laboratory practices was among the problem when it came to the learning of 

difficult topics. Also, 25 students out of 150 which are equal to 17% added that 

language barrier in teaching of chemistry topics was among the problems that 

hindering effective learning of difficult topics. Moreover, 25 students out of 150 

equal to 17% stated that copying notes from teachers was among the problems that 

they were facing   as students when learning of difficult topics. In contrast, 20 

students out of 150 which is equal to 13% revealed that lecture methods was one   of 



44 

the problems that students were facing when learning difficult topics. Also, 

11students out of 150 which is equal to 7% stated that large group discussion was 

identified to be a problem when it came to learning of difficult topics. Lastly, 9 

students out of 150 equal to 6% added that lack of teaching aid was revealed to be 

the problem that learners were facing in learning difficult topics. 

4.1.2 The Most Difficult Topics for Teachers to Teach 

A total of fifteen (15) Chemistry teachers were asked to rank about the most difficult 

topics for them to teach among the identified difficult topics by Form I students. 

Their responses were analyzed and summarized in Table 4.3. It was revealed that the 

order of difficultness of the topics was similar to the order of the difficult topics 

observed from students though with relative different frequencies. 

Table 4. 3: Difficult Topics for Teachers to Teach 

Topic Frequency Percent 

Laboratory techniques and safety 10 66.7 

The scientific procedures 3 20 

Separation of mixtures 2 13.3 

Total 15 100 

Source: Field data (March, 2019). 
  

Table 4.1.2 indicates that ten out of fifteen teachers’ equalling to 66.7% perceived 

that “laboratory techniques and safety” was the most difficult topic to be taught by 

the teachers involved in this study. Three (3) teachers out of fifteen (15) which is 

equal to 20% said that “scientific procedures” was the most difficult one. The 

remaining two (2) teachers out of fifteen (15) which is equal to 13.3% perceived 

“matter” on the subtopic “separation of mixture” as the most difficult one. The data 

presented in both Tables (Table 4.2 and Table 4.3) indicate that students and teachers 
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had similar perceptions on the difficult topics in the Form I classes in the Chemistry 

subject. Probably, the reason for this was because the students interviewed were 

taught by these very teachers.  

Further, the findings revealed that the existence of some topics perceived to be 

difficult in the Form I Chemistry syllabus was attributed to by some factors such as 

lack of enough teaching and learning materials, lack of teaching pedagogy and large 

class size (See Table 4.4). 

Table 4. 4: Factors Contributing to the Difficultness of Some Topics 

Possible sources of the problems Teachers  Percent 

Large class size 1 6.6 

Lack of enough teaching/learning materials 

for effective teaching 

10 66.7 

Lack of pedagogical competencies 4 26.7 

Total 15 100 

Source: Field Data (March, 2019). 

Table 4.4 indicates that ten out of fifteen teachers equal to 66.7% said that lack of 

enough teaching and learning materials was one of the aching problems when it came 

to the teaching of the topics Laboratory techniques and safety, Scientific 

procedures and separation of mixture for Form I classes. Other four out of fifteen 

teachers equal to 26.7% mentioned lack of pedagogical competencies and one out of 

fifteen teachers equal to 6.7% said that large class size was also the challenge facing 

them in teaching the topics. This indicates that the two most pressing problems 

mentioned frequently by teachers were: lack of enough learning materials for 

effective teaching and lack of pedagogical competencies. The findings from syllabus 

analysis indicate that the Basic Chemistry laboratory apparatuses and their uses 
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under the topic laboratory techniques and safety seemed to be a general. The 

syllabus suggests four categories of apparatus namely; apparatus for holding things 

in place, apparatus used in taking measurements, apparatus for heating purposes and 

the apparatus for doing chemical reactions (Chemistry syllabus p. 4). However, the 

specific apparatus falling under these categories were not mentioned. This was left to 

subject teachers to choose the specific apparatus for use in preparation of the lessons. 

Moreover, no teachers’ guide was found to exist in the involved schools. It would be 

expected that the guides would otherwise support teachers in developing the 

apparatus and perhaps the learning experiences, especially in the perceived difficult 

topics. This perhaps poses a difficulty in teaching or learning of this topic as 

suggested by teachers and students. The textbook that guided the teaching and 

learning of Form I topics including the topics perceived to be difficult to teach and 

learn was also analyzed. The findings show that the textbook had coloured pictures, 

diagrams, and figures that are the key to help students interpret the concept and help 

them develop inquiry skills. Through the coloured pictures, diagrams and figures, 

students understand the meaning of the words. This nature of textbook can be used to 

explain the observation that about 16% of the students saw that there was no Form I 

Chemistry difficult topics as most of them seemed to read and understand them.  
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Figure 4.1: Use of Glossary in Chemistry Text Books 

Source: SCUS and MoEVT, Zanzibar (2010).  

However, the findings of the study showed that the textbook were identified to have 

the challenges on two main areas. First, the glossaries of the highlighted new words 

were not placed on each page of the text. Second, there was no single word translated 

in Kiswahili language which is the language of most of the learners. Likewise, the 

schemes of work prepared by fifteen 15 teachers were analyzed at the beginning of 

the programme. The findings revealed that all the fifteen teachers had schemes of 

work which were prepared at the beginning of the year. Each scheme of work 

observed had thirteen columns. The columns are recommended to be standard to all 

schools throughout Tanzania. Teachers are expected to design schemes of work 

following the guides as they interpret the syllabus. However, the analysis of the 

constituent information under each of the columns showed that the statements 

suggested looked like those of the syllabus. For example, in the school, UR 014, 
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teacher’s scheme of work had the same information including teaching and learning 

activities which are like what is suggested in the syllabus 2010 (See Appendix 10). 

This indicates that the teachers just copy what is in the syllabus in the schemes of 

work. 

Nevertheless, the analysis of lesson plans indicates that nine (9) teachers out of 

fifteen (15) had no culture of regularly preparing lesson plans. The teachers were 

observed to have prepared a total of (8) lesson plans instead of (16) as other teachers 

did. Furthermore, the lesson plans were observed to lack organization in the section 

of teacher and students’ activities. This led to teachers’ practices of questions and 

answers and notes taking by the students. Also, (3) lesson plans out of (15) left 

blanks, especially on the assessment columns. Moreover, five (5) lesson plans out of 

(15) were observed to use general phrases “well understood” on the teacher 

evaluation column (See appendix 12). These findings indicate teachers’ 

incompetence in developing the lesson plans and eventually the source of difficulties 

in teaching some topics as revealed in this study. 

4.1.3 Teachers’ Opportunity for Professional Learning 

The study explored teachers’ opportunities to attend professional learning. The 

questionnaires were provided to the fifteen (15) Form I Chemistry teachers in 

secondary schools located in Shinyanga Municipality in Shinyanga region. Table 4.5 

summarizes the teachers’ code, their respective teaching experiences and the 

frequencies of their attendance to the professional development programmes. 
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Table 4.5: Teachers Characteristics 

SN Teachers code Teaching experience Attendance to In-service Training 

1. TS BS 001 11 NIL 

2.  TS CH 002 5 NIL 

3. TS IB 003 10 ATTENDED 

4. TS KL 004 12 NIL 

5. TS MS 005 9 NIL 

6. TS MZ 006 10 NIL 

7. TS ML 007 8 NIL 

8. TS ME 008 12 ATTENDED 

9. TS MW 009 31 ATTENDED 

10. TS ND 010 10 NIL 

11. TS NG 011 11 NIL 

12. TS OS 012 10 ATTENDED 

13. TS RJ 013 13 ATTENDED 

14. TS UR 014 5 NIL 

15. TS UZ 015 2 NIL 

Source: Field data (March, 2019). 

Table 4.5 demonstrates that the involved teachers had teaching experiences ranging 

from two to twelve years. While the majority (10 out of 15) had teaching experiences 

between 10 to 31 years, the minority (5 out of 15) had teaching experiences ranging 

from 2 to 9 years. One may expect teachers of such teaching experiences to have 

attended several professional development programmes. However, Table 4.5 

indicates that the majority (10 out of 15 teachers) of the teachers in the visited 

schools had never attended any professional development programmes. Only five out 

of fifteen teachers had an opportunity to attend the professional development 

programmes. Since curriculum and hence Chemistry syllabus is dynamic by nature, 

one may expect teachers to be behind the changes happening in the contents as well 

as in the teaching approaches. Any efforts of establishing professional development 
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in this situation seemed to be appropriate to update teachers especially in the difficult 

topics identified by both teachers and students.  

4.1.4 Analysis of Supervision Reports 

The supervision reports also were observed to have reported on the presence of 

overcrowded classes. It was indicated that enrolment capacity of the schools was 320 

students. That means, enrolment capacity of classes was 160 students. The following 

Table 4.6 indicates the situation of class enrolment capacity at the 15 visited schools.  



51 

Table 4.6: Students’ Enrolment Capacity 

SN School 

code 

No of Form 

I students 

Class 

Capacity 

Remarks 

1 BS 001 126 160 Under capacity by 40 students 

2 CH002 156 160 Under capacity by 4 students 

3 IB003 173 160 Over capacity by 13 students 

4 KL004 119 160 Under capacity by 41 students 

5 MS005 99 160 Under capacity by 61 students 

6 MZ006 172 160 Over capacity by 12 students 

7 ML007 99 160 Under capacity by 70 students 

8 ME008 203 160 Over capacity by 43 students 

9 MW009 84 160 Under capacity by 76 students 

10 ND010 103 160 Under capacity by 57 students 

11 NG011 208 160 Overcapacity by 48 students 

12 OS 012 235 160 Over capacity by 75 students 

13 RJ 013 106 160 Under capacity by 54 students 

14 UR 014 200 160 Over capacity by 40 students 

15 UZ 015 55 160 Under capacity by 105 

Source: Field data (March, 2019) 

Table 4.6 indicates that six out of fifteen schools over-enrolled the students. These 

schools were IB 003, MZ 006, ME OO8, NG 011, OS 012, and UR 014.Teachers 

reported to have been employing no participatory approach such as question/answer 

and notes taking by the students due to big class sizes. That situation was reported to 

have been hindering effective implementation of CBC.  

4.1.5 Analysis of Students’ Continuous Assessment 

Moreover, the analysis of students’ continuous assessment records indicates that the 

performance of the students on the subject was not promising towards the attainment 

of quality learning of Chemistry This is as it is revealed in Table 4.7 
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Table 4.7: Students Score 

SN School code Overall students’ scores Grade 

1 BS 001 31.29 D 

2 CH 002 56.57 C 

3 IB 003 33.34 D 

4 KL 004 54.27 C 

5 MS 005 50.33 C 

6 MZ 006 30.63 D 

7 ML 007 30.13 D 

8 ME 0O8 60.32 C 

9 MW 099 40.05 D 

10 ND 010 30.79 D 

11 NG 011 53.77 C 

12 OS 012 60.50 C 

13 RJ 013 30.28 D 

14 UR 014 69.36 B 

15 UZ 015 44.80 C 

Source: Field data (March, 2019). 

Key: A; 100-81=Excellent, B; 80-61=Good, C; 60-41=Average, D; 40-21=Weak. 

Table 4.7 indicates that the overall average performance of the students was 45.09 

equal to grade C.  

4.1.6 Summary of the Findings on Difficult Topics 

The findings from students’ interviews, teachers’ responses from the provided 

questionnaires and the analysis of syllabus, textbooks, lesson plans and schemes of 

works clearly indicate that the laboratory techniques and safety, scientific 

procedures and Matter on sub-topic Separation of mixtures topics were the most 

perceived difficult topics to learn and to teach in Form I Chemistry syllabus. 

Moreover, the findings demonstrate that lack of enough teaching and learning 
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materials such as textbooks, chemicals, apparatus, and equipment was found to be 

one of the reasons for the difficultness of the topics during the learning process. In 

some instances, teachers’ knowledge and competencies in improvisation and 

designing of some of the materials were identified to be very low.  

Nevertheless, the study revealed that most of the visited schools had large number of 

students and teachers taking this as an excuse for using less interactive teaching 

approach such as teachers’ talk and writing methods.  It was revealed that teachers 

were rarely using the interactive teaching approach such as demonstration, 

discussion, presentations and experimentation which are sought to be very important 

in the competency-based curriculum. Moreover, the findings indicate that teachers 

were complaining of implementing a competency-based syllabus without enough 

information. Teachers were indicated to attend relatively few professional 

development programmes on competency-based curriculum. In the same line, other 

teachers had never attended one.  

Therefore, these findings demonstrate that the difficultness of the topics in one way 

or another is contributed by teachers’ low knowledge and competencies on the 

implementation of competency-based syllabus and managing large number of 

students during the learning process. For this reason, there is a need to assist/support 

teachers in the following areas: Pedagogical competencies, handling of large number 

of students in class and lack of enough teaching and learning materials. Since the 

science teachers are few in numbers and have large teaching loads, school-based PD 

programme is envisaged. However, the nature of the school-based professional 

development programme is not well known and thus the focus of the next section. 
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4.2 What are the features of the school-based PD programme that can be used 

by Chemistry teachers to support teaching? 

To answer this research question, the study identified challenges related to teacher’s 

capacity and on the other hand, the study analyzed the strengths and shortfalls of the 

Professional Development programme. This part presents the planning of the new 

strategies, development, and prototyping of the lesson strategies in order to improve 

teaching and learning practices of competence-based curriculum. 

4.2.1 Analysis of Professional Development Programme  

Analysis of the PD programmes was conducted. The study findings indicated that 

few teachers in Shinyanga Municipality had participated in PD programmes. These 

training programmes mostly took the form of which workshops and seminars are 

conducted. The criteria used for selecting teachers to attend PD programme based on 

duration of being in services and the priority was given to long-time experience 

teachers. Due to financial scarcity, the trained teachers significantly oriented as 

regional or district facilitators of other teachers in their respective schools. The 

training components of PD programmes were teaching pedagogy and knowledge 

content of the subject. Despite the fundamental benefits mentioned above, the study 

revealed that there were still some shortfalls in provision of PD programmes in 

Shinyanga municipality. These included: 

First, there were limited training opportunities for in-service Chemistry teachers in 

Shinyanga. Second, lack of adequate funds that could enable trained teachers to 

regularly conduct the training programmes for other teachers. Third, teachers’ lack of 

guidelines for conducting in-service teachers training programmes at the district 
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level. Four, lack of follow-up visits paid to recipients of training programmes to 

collect feedback on the efficiency and usefulness of the training.  

Teachers had suggestions on the need for the employer and other educational 

stakeholders to finance those in-service training in order to support them in the 

pedagogical content. The teacher from school NG 011 suggested that: 

 “We teachers should be helped in our teaching profession 

as some of us have poor background on the subject. The 

reason behind this is the shortage of science teachers to 

some of the schools where we used to study. Some of we 

teachers had inadequate teaching competencies to 

implement participatory approach due to that 

background.” (Teaches school UZ 015 .8/3/2019). 

4.2.2 One Day Orientation with Teachers 

Teachers were ready to meet with the expert in one-day orientation. The meeting 

with teachers reported that they lacked the skills for competency-based syllabus. As a 

result; they continued teaching using teacher-centred approach. Some of the teachers 

complained about the preparation and use of demonstration and practical activities. 

Moreover, the shortage of teaching guides and other learning resources such as 

textbooks were among the challenges of teaching topics perceived difficult to teach 

and to learn. Worst enough, teachers lacked opportunities for PD programme that 

would help them in the planning and implementation of lessons.  It was noted that 

teachers were not competent in teaching practical works as far as the content and the 

use of interactive method. The teachers were of the opinion that the topics of 

laboratory techniques and safety, the scientific procedures and matter on sub-topic 

separation of mixtures are difficult topics to learn and to teach in Form I Chemistry 

syllabus. Furthermore, teachers were of the opinion that the topic of laboratory 

techniques and safety is the most difficult topic to be taught by teachers. 
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Given the above reasons, raising effective professional development programme is 

thought important. Similarly, Gabrieli and Elisa (2017) insisted that effective PD 

programme requires efforts to carefully plan the model likely to be capable of 

solving the problems. Furthermore, authors suggested that the school-based PD 

programme should adopt learning team formed by teachers’ own   initiatives so as to 

enhance the teaching competencies. With this regard, the study planned the 

programme which was school-based in a sense that supporting the teachers would 

help in effective implementation of the CBC. 

On the other hand, school-based PD programme adopted Joyce and Showers’ 

coaching model. Joyce and Showers (2000) advocated that the model gave teacher an 

opportunity to build his collaboration through continuously engaging in practices 

such as discussion, reflection and observing one another. The study further suggested 

that the school-based PD programme which laid on coaching modality cultivated the 

collaborative learning culture. Similarly, the study pointed out that arrangements of 

coaching model to motivate teachers work together and support each other on the 

area, seemed to stuck and reflect on their new practices. 

The new strategy established concurs with the current syllabus format in order to 

support teachers in effective teaching. The lesson material implemented involved 

five steps adopted from the lesson plan format of the Ministry of Education and 

Vocational Training (2014). The developed lesson material served as an intervention 

that teachers should consider the specific competencies and objectives of the lesson 

as it was stipulated in the Chemistry syllabus of 2010 (See Figure 4.2). 
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LESSON 1: First Aid and First Aid Procedures 

Basic Competence 

To make learners demonstrate responses to emergencies and give first aid in case of 

an accident in their day to day life.  

General Learning Outcome 

To enable learners carry out chemistry activities safely and effectively. 

Specific Learning Outcomes 

By the end of 80 minutes, every learner in Form one class should be able to: 

i. Demonstrate how each first aid kit item is used  

ii. Use the items in a first aid kit to provide first aid to an accident victim 

Lesson Plan and Timing 

Activity and Teaching Strategies Time 

Introduction  

i. A teacher has to guide students to stimulate a mock use of 

each item in a few aid kit 

ii. The teacher follows up activities through the students’ small 

groups and introduce the concept 

10minutes 

Presentation 

The teacher is advised to guide the learners through; 

i. Their small group to demonstrate the correct use of each 

item in the first aid kit 

ii. Discuss and present by filling in the table of the components 

of the first aid kits. 

20minutes 

Reinforcement 

The teacher has to guide the learners in groups to discuss and 

present on the use of first aid kit item through: 

a. demonstrating  the correct use of each item in the first aid kit 

b. demonstrating first aid procedures to the victim of accident 

or severe bleeding, Burns and suffocation  

40minutes 

Lesson summary/ Closure  

The teacher is advised to give a brief summary of the important 

lesson points such as how to use each item in a first aid kit 

correctly, help the victim of accident such as severe bleeding, burns 

and severe bleeding. Finally, the teacher has to wind up the lesson 

by assigning the homework questions to individual learners. 

10minutes 

Figure 4.2: Lesson Plan Format 

Evaluation of the Lesson: In a friendly situation, the teacher has to discuss about 

the evaluation of the lesson with his/ her learners. If the learners show fear, he/she 

may give them evaluation forms without mentioning their names. 
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4.2.3 Possible Intervention 

The findings from research questions one and two were used to establish the possible 

intervention at the first cycle of the programme. The study planned to have a plenary 

discussion in a one-day meeting where the teachers were usually meeting in one of 

the resource centres in Shinyanga Municipality called Uhuru Secondary school. The 

centre was relatively close to the rest of the five schools. Five teachers would meet 

during the discussions. The participants were given an opportunity to reflect on their 

professional practices using CBC and thereafter had an opportunity to suggest the 

possible ways of addressing the teaching challenges identified in objective one and 

two. Teachers had a chance to work together with the experts.  

The study findings revealed that teachers had problems in teaching some of the 

topics such as Laboratory techniques and safety, the scientific procedure and 

Matter on sub-topic separation of mixtures. Again, teachers had limited opportunity 

to professional development programmes due to limited funding and the approaches 

used in professional development programmes were top-down. Therefore, teachers 

had an opinion to establish the learning opportunities that were less expensive, 

empower teachers to develop learning network. Also, the teachers had an opinion 

that PD should have bottom-up support to monitor teachers in their schools as they 

were implementing what they had planned.  The findings of the study indicated that 

the five teachers in collaboration with the researcher were able to establish the 

school-based PD programme that was accessible and affordable to all participants. 

Another finding indicated that it was easy for teachers to visit one another during 

implementation of the programme and after the programme. 
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To establish features of a school-based professional development programme, the 

proposed characteristics were tried in cycles whereby teachers were visited by the 

researcher and participants in their schools. The intervention cycles included the 

review and appraisal of the new learning arrangements, classroom trials and 

observations, and reflection from teachers and students.  Likewise, the findings from 

expert reviews and appraisals, classroom trials and observation of new methods 

learned in the programme.  

4.2.4 Expert Reviews and Appraisal  

The review and appraisal of the new learning arrangements involved, one School 

Quality Assurer and two experienced Chemistry teachers. Mainly, the phase involved 

checking the effectiveness of the new programme strategies and how it supported 

teachers in effectively implementing Form I Chemistry competency-based syllabus. 

The findings from this part based on arrangements of the new learning strategies on 

the first cycle of the Professional Development programme. The findings further 

indicated that experts were satisfied with the developed rollout version strategies. 

They were satisfied that the strategies were suitable in activating the Form I students 

into lesson development practices. They accepted that arrangements were suitable for 

teachers to implement the lesson effectively during the Professional Development 

Programme. However, they further commented to make improvement in the 

reinforcement strategies during lesson presentation by adding group activities and 

more time for students to practise.  On this particular regard, one expert suggested 

that; 

“Teachers have to make sure that reflection part should 

link with the real-life situation so that the learners can get 

the meaning of the concept. A teacher has to allow students 

to give many examples from what they have learned in 
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relation to the real-life situation.” (Feedback, 12/3/2019). 

Another expert commented that; 

“Teachers should plan enough time for students to 

discuss and practise e when implementing the new 

strategies. This will make them participate fully using the 

new arrangements.” (Feedback 12/3/2019) 

The findings revealed that the new arrangement of the lesson strategies on the rollout 

phase of cycle one was potentially to meet the criteria of consistency and 

effectiveness for classroom tryout.  The findings revealed that coaching of one by 

one teacher was an excellent strategy for meeting desirable criterion of consistency 

and effectiveness. 

4.2.5 Trial of Lessons Strategies in Five Secondary Schools 

The agreed and approved new arranged programme cycle was carried to the class. 

Five teachers were visited and supported in addressing their challenges during lesson 

implementation in the classroom. It was also during this time the expert reminded 

teachers in the areas they seemed to stick. The pre-lesson and post-lesson discussions 

were conducted at the five visited schools. The findings from pre-lesson discussions 

indicated that one out of five teachers did not believe in learning through 

collaborative activities as an effective method to update their competencies and 

practices.  The teacher from school MZ 006 explained that: 

“My worry in teaching using the new strategy is based 

on students’ engagement in overcrowded classes. It 

might be time-consuming” (TS MZ 006 /3/2019). 

However, the observers visited and supported five teachers during implementation of 

version I lesson strategies (See Table 4.8) 
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Table 4.8: Observation during Tryout of Professional Development Approach 

S/N Statement Activity was 

competently 

performed 

Activity was 

incompetently 

performed 

Activity 

was not 

performed 

F % F % F % 

1. The teacher introduced the lesson as 

per guideline specification of 

professional development programme 

5 100 0 0 0 0 

2. The teacher related new lesson with 

the previous lessons 

4 80 1 20 0 0 

3. The teacher was able to engage 

learners in acquiring and attainment of 

the concept 

2 40 3 60 0 0 

4. The teacher involved learners in active 

learning (Participatory, Discussion, 

asking questions and answering them) 

1 80 4 20 0 0 

5. The teacher used  teaching and 

learning resources effectively  

4 80 1 20 0 0 

6. The teacher uses professional 

development strategies appropriately 

to obtain the student’s feedback 

3 60 2 40 0 0 

7. The teacher-guided and scaffold the 

students individually and in groups to 

reach the correct answer 

3 60 2 40 0 0 

8.  The teacher’s  teaching strategies are 

taking the differences in the learning 

ability of the students into account 

3 60 2 40 0 0 

9. The teacher used an appropriate 

strategy that catered for  the learning 

needs of the students 

3 60 2 40 0 0 

10

. 

Students managed to do the given 

activities in small groups 

2 40 3 60 0 0 

11

. 

Students showed interest in 

participating during the discussion 

3 60 2 40 0 0 

12

. 

Students were able to recap the subject 

taught 

2 40 3 60 0 0 

13

. 

The teacher gave  homework to 

students and gave examples of how 

they were supposed to do 

2 90 3 10 0 0 

Source: Field data (March, 2019). 
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Table 4.8 indicates that teachers were willing to show up their abilities in adopting 

the new approach. They were able to implement new teaching and learning strategies 

in the presence of the researcher and their fellow teachers. 

4.2.6 Teachers’ Reactions 

 This was the reflection of the programme implementation as a result of tryout of the 

strategies. The findings of the study indicated that teachers did not engage the 

learners to participate fully in all classroom activities during tryout of the new 

strategies Thus, they needed to get more rehearsal time. One teacher ND 010 

confirmed that he could implement the approach inside the classroom but he was 

worried of the time:  

 “Today I prepared well my lesson and my idea was to 

stop the lesson at 80 minutes. I felt like something was 

not very easy to teach. This was probably the 

demonstrations that they were not practised 

before.”(Teacher school ND 010. 14/3/2019). 

Another teacher commented that: 

 “I enjoyed the lesson, but I felt not comfortable of the 

new approach in large class size. I need the support in 

order to teach effectively.”(Teacher school NG 011. 

19/3/2019). 

The other teacher commented that: 

“Today’s classroom session was interesting. This 

approach seemed the best, but my worry was on its 

practicability in large class size.”(Teacher school UR 

014. 20/3/2019). 

Another teacher commented that: 

“I appreciate the use of this new approach but it needs 

more support from my colleagues.” (Teacher school 

ND 010. 18/3/2019). 
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However, another teacher commented positively that: 

“Today’s lesson seemed to attract and motivate. There 

was active learning compared to the previous lessons. 

Probably, the use of this new lesson arrangement 

motivated active learning.”(Teacher school ME 008. 

15/3/2019). 

The above responses indicate that those teachers appreciated and were willing to 

show up their ability in adapting the new approach. The study findings revealed that 

teachers had positive attitudes upon implementation of the new strategies.  

4.2.7 Students’ Reactions  

The findings from students’ evaluation forms informed that the mode of teaching 

could be the best way of learning every day. The findings revealed that teachers had 

positive attitudes upon implementation of the new strategies. 

However, they had some doubts towards the new approach. This was revealed   

through the students’ comments: 

Student from school ND 010 commented that: 

“I like learning using this style rather than that of 

copying notes.” (Student school ND 010. 

18/3/2019). 

Also student from school MZ 006 commented that: 

“Nimefurahia kujadiliana na wenzangu katika makundi 

japo tulishindwa kuwa na utulivu kwa kuwa tuko wengi 

sana darasani.”(Student school MZ 006. 14/3/2019). 

Then translated to English: 

“I was happy to discuss with others in groups although 

we were unable to concentrate because of large number 

of students in class.”(Student school MZ 006. 

14/3/2019) 
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Another student from school UR 014 commented that: 

“Mwalimu amefundisha vizuri, licha ya hivo nimeshindwa 

kuuliza maswali mahali ambapo sikuelewa Kwa ajili ya 

kutoelewa vizuri lugha ya Kiingereza.” (Student school 

UR 014. 20/3/2019). 

Then translated to English: 

“The teacher has taught well, but I have failed to ask 

questions where I did not understand because of my 

incompetence in the English language” (Students school 

UR 014. 20/3/2019) 

 Another student from school ME 008 commented that: 

“Mwalimu awe anatumia mbinu hii Kwa kuwa 

inatushirikisha wakati wa kujifunza kila anapokuja 

kufundisha, maana inatujengea uwezo wa kutenda na 

kuelewa somo zaidi. Nimeipenda” (Student school ME 

008. 15/3/2019). 

Then translated to English: 

“Teachers should be using participatory method during 

the teaching process every time they come to teach 

because it assists our ability of understanding the subject 

well. I liked it. (Student school ME 008. 15/3/2019). 

Moreover, the participant teachers from the five Secondary Schools administered the 

test immediately after the teaching of the lessons. The following were the results.  

Table 4.9: Students Performance at the Beginning of the Programme  

S/N SCHOOL TEST 1 GRADE 

1 ND010 36.8% D 

2 UR014 42% C 

3 NG011 30.9% D 

4 ME008 41.5% C 

5 MZ006 36.6% D 

Source: Field data (March, 2019). 
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 Table 4.9 informs that students’ performance at this level was of grade D to C. 

However, students’ scores revealed students struggle to learn as a result of not being 

fully engaged in the new strategies. It took long time for them to keep memory of all 

what they had learned at the single /double periods. 

4.2.8 Development of Version II Strategies 

This was the phase 2 that involved meeting with five participant teachers, two expert 

teachers, and the School Quality Assurer at the centres school UR 014 in Shinyanga 

Municipality. The main focus of the meeting was to reflect the teacher’s performance 

on the new strategies in the classroom try out. The meeting conducted in panel model 

involved extensive discussions. Thereafter, the accommodation of the contributions 

suggested for improvement of the version I strategies for further classrooms 

implementation was done. The discussion based on the findings obtained from the 

trials of five classes.  The study findings indicated that the panel members agreed 

that there was a need to make changes for further improvement on the new teaching 

approach particularly on stages where teachers demonstrated few students’ activities 

in the classrooms. 

Furthermore, the findings indicated that teachers agreed the use of active learning 

strategies such as demonstration, small group discussion, pair discussion, and role-

plays. Also, the use of illustrative coloured pictures on the lesson was reported to be 

the means to raise interest of the learners in promoting participatory learning. The 

following were the comments given by three (3) teachers during the meeting. First 

teacher from school ME 008 suggested that: 
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“I think pair discussion is the best way in teaching and 

learning particularly the large class size. This could 

give the room for the teacher to organize class and 

achieve the specific objectives stated.”(Feedback, 

21/3/2019). 

The second teacher from school NG 011 suggested that: 

“I think another best way to improve the 

implementation of this approach, is to convince and 

request the school management to procure some 

electronic devices like laptops, projectors, TV and I 

pads. This will promote the integration of lesson 

materials using technology by the means of 

downloaded video clips and pictures demonstrating the 

lessons, powerpoint presentations, and video shows.” 

(Feedback, 21/3/2019). 

Likewise, another member gave an input on the new strategies that incorporated 

development of exemplary lesson material based on the suggestions. He commented 

that: 

“I acknowledge the use of pair discussion in overcrowded 

classes. Also, the lesson material that adhered to the CBC 

strategies is the best way to help students to participate in 

active learning (Feedback 21/3/ 2019). 

The findings indicated that teachers were satisfied with the practice of the new 

approach and agreed to improve the lesson strategies specifically in the area of 

learner’s engagement. The study findings indicated that teachers agreed and 

accommodated the suggestions for improvement to the desirable lesson material. 

Thereafter, an exemplary lesson material with improved strategies was carried for 

classroom assessment sessions in the five selected schools. The above findings 

indicated that panel members were satisfied with the new approach and concurred 

with suggestions for improvement of the programme version I strategies. The 

findings indicated that teachers had an opportunity for checking performance and 

professional learning. 
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4.2.9 Summary of the Characteristics of the PD Programme and Developmental 

Stage 

 The findings from teachers’ meetings and analysis of Professional Development 

programme clearly indicated that few teachers attended in the Professional 

Development Programme. The study findings further indicated that those few who 

participated in the programmes lacked the guidelines for conducting in-service 

teachers’ professional development programmes at the district level. The study 

revealed that in turn, this limited training opportunities for other teachers. Similarly, 

the study findings indicated that there was limited funding. Moreover, the study 

findings indicated that the approach used for those attended the programme was top-

down. Also, there was no follow-up after attending the PD. From these findings is, 

therefore, a wise idea would be to plan an intervention that is characterized by the 

following features: First, a less expensive PD programme. Second, bottom-up PD; 

third, supporting and monitoring. Four, empower teachers to develop a learning 

network to assist them in learning. For example, the study findings indicated that the 

new strategies established were of CBC model hence enabled teachers in 

collaboration to design active and engaging format on the lessons on one topic of 

laboratory techniques and safety. Fifth, PD programme characterized by bottom-up 

support.  

 Moreover, the study findings indicated that teachers were of positive attitudes upon 

implementation of the new strategies. Similarly, the study findings indicated that 

collaborative reflection, review and refining of programme lesson strategies give 

teachers opportunities for checking performance and learning. The study revealed 
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that participant teachers were trained to coach and mentor one another. The prototype 

of the cycle one of the PD was presented (See Table 4.10). 

Table 4.10: The Programme Rollout Cycle one Schedule 

Day/date Event Activity Justification 

Day 1 

8/3/2019 

Participants meet at the 

resource centre 

Familiarization 

Discussion on the 

different CBC issues 

Make a network 

of Chemistry 

teachers 

 

Day 2 

9/3/2019 

Participants meet at the 

resource centre 

Discuss the challenges of 

teaching and learning of 

difficult topics. 

 

Discuss the modality and 

strategies. 

 

Practices on the new 

lesson activities. 

 

Peer appraisal of new 

learning environment. 

 

Improvement and 

sustainability 

Day 3  

11/3/2019 

Researcher and 

participants visit teacher in 

school MZ 006 

Supporting and discussing  

with participants for 

improvement 

Improvement and 

sustainability 

Day 4 

14/3/2019 

Researcher and 

participants visit teacher in 

school ND 010 

Classroom observation. 

 

Supporting and discussing  

with participants for 

improvement 

Improvement and 

sustainability 

Day 5 

15/3/2019 

Researcher and 

participants visit teachers 

in school ME 008 

Classroom observation. 

 

Supporting and discussing  

with participants for 

improvement 

Improvement and 

sustainability 

Day 6 

19/3/2019 

Researcher and 

participants visit teacher in 

school NG 011 

Classroom observation. 

 

Supporting and discussing 

with participant for 

improvement. 

Improvement and 

sustainability 

Day 7 

20/3/2019 

Researcher and 

participants visit teacher in 

school UR O14 

Classroom observation. 

Supporting and discussing  

with participants for 

improvement 

Improvement and 

sustainability. 

Day 8 

21/3/2019 

Participants, researcher and 

experts, and School 

Quality Assurance meet at 

resource centre 

Reflection on the 

experiences of new 

strategies. 

Discuss for improvement 

Improvement on 

performance. 

Sustainability of 

the new 

strategies. 

Source: Field data (March, 2019). 
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4.3 Research Question 3: What is the effectiveness of the developed school-

based professional development programme? 

The effectiveness of the developed school-based professional development 

programme was established by assessing teachers’ ability developed during the 

school-based professional development programme, teachers’ reactions to the 

programme, students’ learning when taught by teachers who had attended the 

programme. 

Table 4. 11: Programme Rollout of Cycle Two Schedule 

Day Event Activities Justification 

Day 9 

1/4/2019 

 

Researcher Visit 

school ND 010 and 

school ME 008 

Classroom observation. 

 

Teacher fills 

retrospective 

questionnaires. 

 

Students fill evaluation 

forms. 

Assess effectiveness 

of PD  

 

Assess teacher’s 

behaviour changes. 

 

Improvement 

Students attitudes and 

performance 

Day 10 

2/4/2019 

Researcher Visit 

school MZ 006,NG 

011 and school UR 

014 

Classroom observation. 

 

Teacher fills 

retrospective 

questionnaires. 

 

Students fill evaluation 

forms. 

Classroom 

observation. 

 

Teacher fills 

retrospective 

questionnaires 

. 

Students fill 

evaluation forms. 

Source: Field data (March,2019). 
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4.3.1 Teachers’ Competencies Developed During the Programme 

Teachers’ competencies developed as a result of attending the school-based PD 

programmes were assessed using classroom observations through observation 

checklist (see Appendix 7) and interviews through interview guide (See Appendix 

5). The findings from the five assessed classrooms indicated that teachers were able 

to develop considerable competences in teaching the topics that were perceived to be 

difficult to them before attending the programme. Table 4.12 indicates teachers’ 

competencies gained from lesson preparation, lesson implementation and lesson 

assessment stage 

Table 4.12: Teachers’ Competencies in Lesson Preparation 

S/N Statement 

Activity was 

competently 

performed 

Activity was 

incompetently 

performed 

Activity 

was not 

performed 

F % F % F % 

1 The lesson has good structure 5 100 0 0 0 0 

2 The teacher introduced the 

lesson as per guideline 

specifications development 

during the professional 

development programme 

5 100 0 0 0 0 

Source: Field data (March, 2019). 

Table 4.12   indicates that teachers were able to prepare lesson activities that promote 

active learning. This implies that teachers were effectively able to prepare and 

introduce the lessons. 
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Table 4.13: Teachers’ Lesson Implementation in Five Schools 

S/N 
Statement 

Activity was 

completely 

performed 

Activity was 

incompetently 

performed 

Activity 

was not 

performed 

 F % F % F % 

1 The teacher gave  a clear explanation 

of the 

 subject matter and assignment 

5 100 0 0 0 0 

2 The teacher was able to engage the 

learner in acquiring and attainment 

of the concept 

4 80 1 20 0 0 

3 The teacher used teaching and 

learning resources effectively  

5 100 0 0 0 0 

4 The teacher involved learners in 

active learning (Participatory, 

discussion, asking questions and 

answering them) 

4 80 1 20 0 0 

5 The teacher used  teaching and 

learning resources effectively 

5 100 0 0 0 0 

6 The teacher used Professional 

Development strategies appropriately 

to obtain the students’ feedback 

4 80 1 20 0 0 

7 The teacher-guided and scaffold the 

students individually and in the 

group to reach the correct answer 

5 100 0 0 0 0 

8 The teacher used appropriate 

strategies that catered for  the 

learning needs of the students 

4 80 0 20 0 0 

9 The teacher’s teaching strategies 

took  the differences in the learning 

abilities of the students into learning 

account 

4 80 0 20 0  

Source: Field data (March, 2019). 

Table 4.13 indicates that (6) out (9) equal to 66.7% of the statements were 

competently performed by the teachers. 
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Table 4.14: Lesson Assessment Stage 

S/N Statement 

Activity was 

competently 

performed 

Activity was 

incompetently 

performed 

Activity was 

not 

performed 

F % F % F % 

1 Students managed to do the  

given activities in small group 

5 100 0 0 0 0 

2 Students showed interest in 

participating during the 

discussions 

4 80 1 20 0 0 

3 Students were able to recap the 

subject taught 

      

4 The teachers provided 

homework to students and gave 

examples of how they were 

supposed to do 

5 100 0 0 0 0 

Source: Field data (March, 2019). 

Table 4.14 indicates that 2 out of 3 equal to 66.7% of all the statements were 

competently performed by the students. This implies that students were actively 

involved in learning. 
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Table 4.15: Ability of Teachers on New Lesson Strategies to Encourage 

Teaching Practice 

S/N Statement Frequency Percent 

1 Allow flexibility and conducive environment in 

classroom practice 

1 20 

2 Comfortability in teaching students and gaining 

competencies 

1 20 

3 Increase of confidence and students’ activeness in 

learning 

1 20 

4 Intervention of identified challenging topics and 

giving opportunity to creative teachers 

1 20 

5 Encourage  teachers  in teaching students 1 20 

 Total 5 100 

Source: Field data (March, 2019). 

Table 4.15 indicates that teachers were encouraged by the implementation of the 

improved lesson material and therefore came with the suggestions that the developed 

lesson material allow flexibility, comfortability, and increased confidence and 

students’ activeness in learning. The findings further showed that teachers became 

more motivated in teaching and for that, had an opportunity to demonstrate their 

creativity. 

4.3.2 Students’ Reactions and Learning 

With regard to this, most of the students in the observed five classrooms in the 

selected schools had their opinions. The following comments were translated as 

follows: 

“As you see today, our teacher has given us an opportunity 

to discuss in pairs and present our ideas in the classroom. 

That is good method of learning which enables us to enjoy 

and understand the lesson well” (Student School NG 011. 

29/3/2019) 
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Another student from school MZ 006 commented that: 

“I like the way our teacher motivates us.” (Student 

school MZ 006. 27/3/2019). 

Also, another student from school UR 014 commented that: 

 “I like the way we learned and presented our work. 

This has helped us to improve our work. I have 

confidence because of the comments I got from our 

teacher.” (Student school UR 014. 28/3/2019).  

With reference to students’ scores in from the five selected secondary schools in test 

the performance of the students at this level was of B grade. However, students’ 

scores indicated that it took short time for them to keep memory of all what they had 

learned at the single or double period due to participatory approach used (See Table 

4.16). 

Table 4.16: Students’ Performance during Implementation of the Programme 

S/N SCHOOL TEST 2 GRADE 

1 ND010 67.8% B 

2 UR014 68.2% B 

3 NG011 61.1% B 

4 ME008 71% B 

5 MZ006 65.7% B 

Source: Field data (March, 2019). 

4.3.3 Teachers’ Reactions to the Programme Strategies 

The respondents were asked to give their perception as a result of their being 

exposing to the professional development programme. The findings indicated that 

majority of the teachers (4) out of five (5) which is equal to 80% were comfortable 

teaching all Form I topics using new approach. Only one (1) teacher which is equal 

to 20% teacher was not comfortable with the implementation of the new approach 
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due to fear of truancy that has a tendency to slow down the teaching pace. However, 

the findings revealed that specific skills were learned by the teachers during the 

study. These included the ability to plan and implement new lesson strategies 

involving use of interactive teaching approaches. The study revealed that teachers’ 

behaviour changed as a result of implementation of new approach (See Table 4.17). 

Table 4.17: Teachers’ Reactions to the Programme 

S/N Statement Very true True Not 

true 

 

F % F % F % Mean 

1 Comfortable in teaching all 

Form one topics using 

developed lesson materials 

4 80 1 20 0 0 1.2 

2 Able to prepare exemplary 

lesson materials that guide 

teaching and learning 

practices 

2 40 3 60 0 0 1.6 

3 Developed lesson materials 

support teaching and learning 

in competence-based syllabus 

3 60 2 40 0 0 1.4 

4 Lesson material support 

learner-centred approach 

2 40 3 60 0 0 1.6 

5 Lesson material support gain 

new competencies to teachers 

3 60 2 40 0 0 1.4 

6 Developed lesson materials 

can be adopted by all 

secondary schools in 

Tanzania 

1 20 4 80 0 0 1.8 

Source: Field data (March, 2019).  
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The findings shown in Table 4.17 reveal that majority of the teachers (60%) said that 

it was true that they had ability to prepare exemplary lesson materials to guide them 

in teaching and learning practices. Other findings indicated that most of the teachers 

(60%) said that it was very true that they developed lesson materials to support 

teaching and learning in competency-based syllabus as well as support getting of 

new competencies to teachers. It was indicated that teachers changed to the extent 

that students were enjoying the lesson. 

 On this particular regard, the teacher from school ME 008 suggested that: 

“I got new skills to improve my teaching approach, 

especially in big class size. Now students can learn 

through full engagements” (Teacher school ME 008. 

1/4/2019). 

Another teacher from school ND 010 suggested that; 

“This programme is good as we are trained in 

preparing lesson materials. It is an effective 

intervention to the problem of shortage of Chemistry 

textbooks in schools” (Teacher school ND 010 1 /4 / 

2019). 

Another teacher from school MZ 006 suggested that: 

“I can manage the class now with a lot of activities 

experienced in the course of preparation and 

implementation of the lesson. I have been motivated 

to teach as a result of this programme” (Teacher 

school MZ 006. 2 /4 / 2019) 

The teacher from school NG 011 also suggested that: 

“I learned the best way of preparing lesson 

materials that use interactive approaches by 

observing my colleagues in this programme. This 

improved my teaching practices” (Teacher school 

NG 011.2 /4 / 2019) 
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The other teacher from school UR 014 suggested that: 

“The design of lesson materials is the best practice 

particularly in our school which has been 

experiencing the challenge of inadequate textbooks 

and laboratory apparatus” (Teacher school UR 014. 

2/4/2019). 

The above teacher’s comments indicate that teachers had positive perceptions on the 

programme in schools. Further findings showed that teachers accommodated all the 

suggestions therefore improved the lesson materials during teaching and learning 

process and gave their positive ideas (See Table 4.17). 

4.3.4 Quality of the Developed Lesson Materials  

Assessment of the quality of the lesson material developed by the teachers as a result 

of participating in the PD programme was conducted during semi-assessment stage 

of the programme. The findings indicated that the lesson incorporated activities such 

as demonstration, pair discussion and experiments that promote learners’ active 

learning. Moreover, the lesson materials incorporated in teachers’ notes and coloured 

pictures that raise student’s interest as it compensates the challenge of inadequate 

textbooks in schools.  

4.3.5 Summary of the Findings on Research Question Three 

The question required to assess the effectiveness of the school-based professional 

development programme in promoting teachers’ competencies. Through classroom 

implementation, teachers’ retrospective questionnaires, analysis of the students’ 

evaluation forms for post-lesson implementation, and students’ performance data 

were analyzed it was revealed that Majority of the teachers were comfortable in 

teaching all Form I topics using new approach compared the way the situation was at 

the beginning where teachers were not comfortable in teaching some of the topics 

using the participatory approach. Teachers were able to perform the class activities 
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competently compared to the classroom try out where some of the activities were 

incompetently performed by the teachers. The specific skills learned by teachers 

during the programme implementation was on ability to prepare and use interactive 

teaching approach compared to the previous time where teachers were not able to 

prepare effective lesson plans and lesson materials. Likewise, teachers’ attitudes 

indicated that they were comfortable in teaching all Form I topics using the new 

approach which at the beginning of the programme, they were not comfortable 

teaching all Form I topics using the new approach. 

 

 

 

 

 

 

 

 

 

 



79 

CHAPTER FIVE 

DISCUSSION OF THE RESEARCH FINDINGS 

5.0 Chapter Overview 

This chapter presents the discussion of the major findings of the study as revealed in 

chapter four. It presents the findings of the study which identified the challenges of 

teaching and learning Chemistry difficult topics in form I class. The discussion is 

mainly centred on the interventions aimed at addressing the challenge so as to enable 

effective teaching and learning of competence-based curriculum. The discussion of 

the findings is organized according to the themes based on the research questions. 

5.1 The Problems of Teaching and Learning of Some Chemistry Topics  

The aim of the study was to establish learning opportunities for Chemistry teachers 

in secondary schools to enable them to implement effectively the competency-based 

curriculum. The study particularly was interested in perspectives different from those 

discussed in literatures from outside and inside Tanzania. Thus, the study is similar 

and contrary to some of the study findings in the interpretation- based on experience 

and literatures. The first research question aimed at exploring the topics that most of 

Form One Chemistry teachers perceived it difficult to teach. The most apparent 

contrary responses in this study were the evidence of presence of difficult topics to 

teach in Form I class. The topics that clearly mentioned were: laboratory techniques 

and safety, scientific procedures, and Matter on sub-topic separation of mixtures. 

The evidence of the responses indicates that the laboratory techniques and safety is 

the most difficult topic to be learned by students and to be taught by teachers.  

Moreover, the most apparent comparative responses in this study and conceptual 

framework were the factors that contribute to the challenges of teaching and learning 
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of difficult topics. This was similar in the following ways: first factor was low 

pedagogical competencies. Teachers’ frequently mentioned low pedagogical 

competencies in preparation and implementation of effective interactive lessons. 

Moreover, the low pedagogical competencies were observed in the lesson plans and 

schemes of work preparation. In turn, teachers were nor engaging learners in active 

learning. The focus of CBC on learning of the subject is well documented in the 

Ministry of Education and Vocational Training. The syllabuses that guide the 

teaching and learning of difficult topics have a focus on developing students’ 

competencies rather than attaining the contents (MoEVT ,2010). Being competence-

based the teaching and learning activities should give students room to participate 

actively in an attempt to learning (Tilya & Mafumiko, 2010). Mtsi and Maphosa 

(2016) suggested the engagement of learners in collaborative learning in order to 

create a sense of community. On the other hand, postmodernism considers learner 

engagement as ways to support cohesion and commitment to social practices. 

 It is perhaps surprising that the focus of CBC on teaching and learning of the subject 

pose continuous teachers’ problems. In some instances, the study findings revealed 

that teachers’ knowledge and competencies in improvisation and designing of some 

of the materials were identified to be very low. However, the study revealed that 

schools had big number of students and teachers took this as an excuse of using less 

interactive teaching approaches such as teachers’ talk and write methods. Teachers 

used rarely the interactive teaching approach such as demonstration, discussion, 

presentations and experimentation which are thought to be very important in the 

competency-based curriculum. 
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 The difficultness of the topics in one way or another is contributed to by teachers’ 

low knowledge and competences on the implementation of competency-based 

syllabus and managing large number of students during the learning process. For this 

reason, the school-based professional development programme is envisaging to 

assist/support teachers in the areas of pedagogical competencies, handling of large 

number of students in class and lack of enough teaching and learning materials. 

Second; it was reported that, lack of enough teaching and learning materials 

particularly textbooks to support effective teaching and learning of the subject seems 

to restrict effective implementation of the CBC. On the other hand, adequate supply 

of textbooks promotes the spirit of independent study and active participation of 

students in the classroom practices. This is consistent with the studies of (Tilya & 

Mafumiko, 2010; Appiahene et al., 2014; Ogemba, Otenga & Yaki, 2015; Kibga, 

2014). 

One of the significant aspects that supported the identification of the challenges of 

teaching and learning was situational analysis conducted before establishment of the 

programme. This is the basis of any developmental research as it increases the 

quality curriculum design and development (Van den Akker, 1999). On this regard, 

the identification of teaching and learning difficulties from the school context leads 

to propose of an intervention characterized by functional strategies that support 

effective teaching and learning of the subject. Kopweh (2014) pointed out that needs 

assessment that sounded from the site visits is the means of review faults and way to 

establish teacher’s requirements in schools. NACTE (2010) on the other hand, says 

that those situational analysis results of professional provided basis for any emphasis 

on curriculum qualities. 
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Implication of situational analysis to the study at hand is that full engagement of 

classroom teachers in problems identification and reflection of practices increases 

their opportunities for professional learning and provides definite time for them to 

find a way to solve an existing problem. 

Moreover, the review of Chemistry documents such as syllabus, textbooks, and 

schemes of work and teachers lesson plans indicated the following: it requires the 

teacher to incorporate lots of activities that support active learning till the 

development of inquiry skills is achieved. The study findings indicated that the 

syllabus does not suggest teachers’ guides that would support teachers in effective 

pre-classroom preparations. It was further indicated that the syllabus does not 

consider the teachers to be aware of the change of students’ behaviour through 

development of effective interactive practices which is an important aspect.  

On the other hand, the study findings revealed that the syllabus seemed too general 

with the contents on the topic. This was observed on the difficult topic laboratory 

techniques and safety specifically on the subtopic Basic Chemistry laboratory 

apparatus and their uses. This is the evidence that teachers should think creatively 

and identify resources that belong to each of the categories of apparatus in order to 

plan for an effective lesson. Otherwise, this might lead to failure especially for 

incompetent subject teacher to plan the strategies that would support active learning. 

However, the findings revealed that the syllabus does not provide a list of selected 

textbooks or teachers guide to use. This is left to school and subject teachers to 

choose textbook for use. The practice may be considered a challenge as it depends on 

the quality of teachers we have in our education system. 
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The syllabus as a curriculum document that guides curriculum implementation needs 

to support teachers’ prior-teaching preparations and learning process. One of the 

significant aspects is to harmonize teachers’ guide that interpret the syllabus contents 

and strategies for the sake of promoting students’ active learning. With this review, 

the education authorities such as TIE have to consider the review of the syllabus and 

improve on the teaching practices through design and establishment of teachers’ 

guide. This would enable teachers to address the challenges of teaching and learning 

of difficult topics. However, the teacher guide would minimize the preparation of the 

lessons solely based on the textbooks. 

Postmodernisms argue that effective learning should base on teacher’s practices. 

That means, the teaching and learning process depend on effective interactive 

practices prepared and demonstrated by an effective teacher (Denzin & Linkoly, 

1991). Similarly, Tarmo and Tilya (2014) pointed out that the basis of development 

of CBC was a result of the needs to enhance students’ active learning through 

attractive abilities such as knowledge, skills, and attitudes. That means, effective 

learning is a result of developing learners not only in knowledge but also 

performance of various activities that strengthen learners’ competencies. From that 

review, it is evident that implementation of the competency-based curriculum in 

Secondary schools’ needs   continual reflection and improvement due to existence of 

challenges of teaching and learning. 

Furthermore, the findings from analysis of textbook used indicated that students were 

facing the challenge of learning that difficult topic laboratory techniques and safety 

due to language barrier. However, there were no features that showed the use of 

familiar language that helped Form I learn the subject. It was revealed that this might 
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delay students’ ability on fast understanding of the meaning of the new concept. 

Form I as a transitional class for Tanzanian students’ needs support that will help 

learners learn the subject-specific language such as the language of Chemistry. 

Through the support of Kiswahili translation of the difficult vocabularies, Form I 

students would begin to learn the subject. According to Gabrieli, Sane and Alphonce 

(2018), the learning materials that incorporate the glossaries with Kiswahili 

translation help Form I learners to understand the concept as they begin to learn the 

subjects.  

Detailed analysis of the data indicated that majority of the teachers were unable to 

prepare and implement the competency-based lessons. The findings indicated that 

some of the teachers had their lesson plans which were prepared before the actual 

Chemistry lessons. Further analysis of the lesson plans indicated that some of the 

teachers did not prepare the lesson plans for the actual implementation of the lessons 

but for inspection purpose. For example, a teacher from school NG 011 lesson plan 

was observed to leave blanks in the assessment columns. Surprisingly, at the end of 

the lesson, the teacher evaluated the lesson based on the students’ performance. 

Thus, what teachers wrote on the teachers’ evaluation column was not realistic on the 

learning activities performed by the students. 

The study concluded that the lesson plans were not for the actual use but for other 

purposes. One possible reason behind leaving blanks in the assessment columns was 

the contradiction of the word assessment itself. Some of the teachers complained that 

the columns were supposed to be filled immediately after the conducting of tests or 

assignments. Therefore, it is important to note that sometimes teachers prepared 

lesson plans just to indicate what they were required to do by the academic officers 
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or School Quality Assurers and not for the sake of effectiveness and efficiency of 

their lessons. 

5.2 Planning for Professional Development Programme 

The study did preliminary planning for PD in response to the research question the 

features of the school-based PD programme that could be used by Chemistry 

teachers to support teaching. Orientation and meeting with teachers led to the 

discussion and sharing of experience that helped participants collaborate with the 

expert in arrangements of new teaching and learning strategies. The main focus of 

the new strategies was to address the challenge of teaching and learning of the 

difficult topics. The proposed school-based PD programme indicated the 

characteristics of bottom-up support with the strategies that established CBC model. 

The school-based PD programme was less expensive something that allowed 

teachers to regularly meet at the resource centre. Other characteristics were 

supporting and monitoring teachers in their schools as they were implementing what 

they had learned during the PD programme   thus empowering them to develop a 

learning network to assist them in the process.  

One interpretation of the effective PD programme is that teachers require more 

learning opportunities for them to adopt new ways of professional practices in the 

dynamic world. Using postmodernism theory (Denzin & Linkoly, 1994), one can 

argue that the values of competent candidates become integrated into society in 

general when teaching and learning process have a sense of changing learners to 

create a community that supports cohesion and commitment to social practices. On 

the other hand, Bautista and Ortega-Ruiz (2010) pointed out that effective PD 

programmes maintained promising intervention for changing the quality of teaching 
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basing on the effects of globalization. It was further argued that changing the quality 

of teaching had rapid alteration of the education system of any country. In this 

change, many values change, including teachers’ attitudes upon implementation of 

the CBC and students’ achievement.  

The findings of the study at hand indicated that teachers were of positive attitudes 

upon implementation of the new strategies. Through collaborative learning, teachers 

had opportunities of checking performance, reflecting, reviewing and implementing 

effectively the CBC. Collaborative learning cultivates the spirit of community 

learning, a significant aspect in adapting to global changes. Furthermore, the 

students’ scores in the tests were administered at the beginning and at the end of 

school-based PD programme implementation. The findings of the study indicated 

that students’ performance improved from C grade to B grade. This implied that 

teachers changed to the extent that students improved their lessons. This was the 

evidence that the school-based PD programmes for teachers are extremely important 

for maintaining and developing the quality of classroom teaching (Mensal & Cullen, 

2013).  

The study adopted the school-based PD programme focusing on bottom-up 

supporting teachers. All activities of the programme rose from school teachers’ 

context which is a natural setting of their professional practices. Thereafter, teachers 

collaboratively arranged strategies to adjust the teaching pedagogies. Such an 

opportunity established the professional network of teachers, experts, and School 

Quality Assurer in the municipality tied on foster student’s active learning. Contrary 

to other studies, the focus of the current PD programme study was to provide an 

opportunity to teachers to arrange new strategies of teaching and learning of the topic 
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laboratory techniques and safety which was thought to be difficult. Moreover, the 

arrangement of the programme was scheduled within working hours hence saving 

time in order to effectively support teachers in implementing the strategies in 

schools.  

This study is different from other projects elsewhere in Sub-Sahara Africa and 

Tanzania, some of which were more intervention oriented which generalized the 

syllabus contents. For instance, in Tanzania, STEAMS and TESSA projects focused 

on training of science teachers in a wider scale (Ottevanger, O-saki & Van den 

Akker, 2005; Harley & Barasa, 2012). The study findings indicated that teachers 

were of the opinion to plan for the school-based PD programme that adapted the new 

CBC strategies would enable teachers to effectively teach and enhance learning of 

the subject by students. The school-based PD programme adopted Joyce and 

Showers coaching model. The findings of the study indicated that new strategies 

established concur with the current syllabus format thus an intervention that 

considered alleviating the identified challenges of teaching and learning 

The findings of the study indicated the participant teachers were moulded to become 

coaches and mentors in their school context rather than regional facilitators or 

coordinators. Further findings indicated that the new strategies involved a team of 

Form I Chemistry teachers which took place at their school community. The study 

revealed continuous practices that affordable to the work. However, the programme 

provided an opportunity for teachers to continue reflecting and learning that implies 

the sustainability of the Programme. 
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5.3 The Development of Programme Versions 

Joyce and Showers’ model of teacher’s PD is one of the significant features of this 

study during the rollout of programme versions. The rolled-out makes an enormous 

difference on how the new strategies were integrated into the classroom practices. 

The possibility and flexibility of the lesson strategies depends on appraisal 

comments made by experts and classroom experiences. The school-based 

professional development programme specifically engaged teacher at one teacher 

centre for the sake of reflecting on their day to day classroom practices. Teachers in 

collaboration designed new strategies, rehearsal of strategies with the assistance of 

experts. Collaborative classroom observations were the concerned feature for 

checking the practicability and consistency of the programme strategies. The 

specific intervention aimed to orient, coach, observe and support teachers in 

implementation of the new strategies developed as a result of teachers participating 

in the PD programme. In an attempt to accomplish this, the focus the study found the 

possibility of implementing the new strategies during classroom trials. 

 Moreover, the study findings revealed that the participation of teachers through 

collaborative planning and implementation of the new strategies laid the basis of 

teacher’s positive attitude upon the preparation and implementation of competence-

based curriculum. Participant’s teachers were finally able to prepare lessons adapted 

with the lesson plan format of MoEVT (2014). This was a guide for the participant 

teachers to develop skills that would enable the master of the teaching and learning 

of the difficult topics in Form I. Similarly, Joyce and Showers (2000) suggested that 

the coaching model of teachers is significant in the sense that, teachers wish to 
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develop similar teaching patterns that enabled them to master strategies that require 

the new ways of planning about students’ achievement. 

5.3.1 Support Teaching of the Difficult Topics 

The PD programme approach was geared towards addressing the challenge of 

teaching and learning of the topics perceived difficult. The possible intervention was 

planned in such a way that could support the effective implementation of the 

competency-based syllabus in Form one class. Similarly, the study of Gabrieli and 

Elisa (2017) suggested the school-based professional development programme as an 

initiative to overcome the challenges of teaching and learning in the schools. 

Through the planned and designed guidelines, specifications and characteristics, the 

intervention was able to include the designed lesson strategies that supported 

interactive learning. 

The purpose of this study was to establish learning opportunities for Chemistry 

teachers in Secondary schools to enable them to implement effectively the CBC 

through the influence of the school-based PD approach. One of the significant 

aspects of this study is that it is the first attempt to consider school-based PD 

programme for Chemistry teachers in lower class in the school context based on the 

identified difficulties. The implication of the study is that teachers have to practise 

change and frequently work with others in addressing the problems they encounter. 

Other studies suggested that the school-based professional development approach 

contributes to professional growth of teachers. This is in line with the study of 

(Kibga, 2014; William, 2012; Msonde, 2011; O-saki, 2008). 
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The significance of the study at hand is that teachers were supported and therefore, 

they were able to design lessons on the topic laboratory techniques and safety 

perceived to be difficult. This was directly connected with day to day work of 

teaching Form I students which resulted to collaboration practices such as meeting 

and discussion, reflection, collaborative planning of teaching strategies, school visits 

with expert and classroom observations. It is the evidence that supported 

professional learning that enabled teachers to teach effectively the topic perceived 

difficult. 

Moreover, the lesson strategies version I was carried out in the five classes in the 

selected five Secondary schools. The overall findings of the classroom tryout 

indicated that the participant teachers and students found the teaching and learning 

approach good and therefore, it fostered active Chemistry teaching and learning. The 

findings showed that both experts and teachers gave valuable contribution to the 

improvement of the new approach. The study revealed that teachers were excited to 

prepare and implement in the classroom sessions. Such sessions were those which 

demonstrated active teacher-student interactions. The significance of the school-

based PD programme of the study at hand is that it had a focus on innovation of the 

lesson material strategies that tied on quality of teaching the topics perceived 

difficult. The arrangement of the lesson materials strategies was potentially 

significant as it considered the natural settings such as large class size in most of the 

investigated community Secondary schools. The school-based PD programme as the 

bottom-up support overseer of the implementation of the Competence-Based 

Curriculum. Likewise, Goldschmidt and Phelps (2010) maintained that PD of in-
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service teachers is capable of addressing the problems and change to improve the 

quality of teaching. 

5.3.2 The Role of Classroom Tryout in Implementing PD Strategies 

During this phase, developed school-based PD programme by teachers and expert 

had opportunity to meet, design, rehearse and implement based on the laboratory 

techniques and safety topic in their school. They worked together and planned 

together all the teaching and learning strategies. The findings indicated that this 

arrangement helped teachers to revisit and refine their attitude and methods of doing 

things thus making them do them better. The teachers were observed to plan lessons 

that actually depicted the school environment. Moreover, teachers were observed to 

use interactive teaching approaches that included small group discussion and 

demonstrations. Thus, this indicated that the teachers got more knowledge 

particularly when they visited one another to observe the lessons. They also gained 

more knowledge when they assisted each other in the appraisal of the lesson 

implemented during this study. 

Generally, the arrangements of the school-based PD programme helped teachers to 

change their pedagogical orientation by empowering interactive learning strategies 

to encourage students participate in learning of the difficult topics. Similarly, Joyce 

and Showers (2002) suggested that the tryout of the teaching and learning strategies 

is significantly an opportunity for teachers’ collaboration in checking performance. 

The study further argued that collaboration embedded in teaching practices in the 

school context paves the way to effectiveness and confidence for teachers to 

improve teaching of subject within school level. 
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5.3.3 Classroom Observation during Curriculum Implementation 

Participatory classroom observation aimed at measuring to what extent teachers’ 

classroom practices reflected student-centred approach in the established lesson 

strategies. The observer’s role was to give guidance and assistance to the presenter to 

actively engage students. A student- approach was considered to contain components 

of learning by doing based on predetermined characteristics set. Data were collected 

by observing teachers implementing the new approach. The findings from five 

sessions indicated that the developed, rehearsed and tried out lessons leads to slight 

change in the adaption of the new approach.  The findings revealed that during lesson 

reflection, teachers had positive feelings on the possibility of reduction of fear of 

teaching the topics perceived difficult using the new approach.  

Similarly, the study of Wilkinson (2016) indicated that when teachers reflect on the 

lesson implementation during classroom try out, they slightly change on the new 

ways of teaching practices. This is due to the fact that during participatory 

observation, teachers were supported on the area that they seemed to stick hence 

refining the strategies. This adjusted the teachers’ approach and improving the 

teaching pedagogy. The findings of the study revealed that at the beginning, teachers 

did not believe in teaching and learning effectively through the participatory method 

due to the problems of large class size, lack of teaching pedagogy and inadequate 

teaching and learning materials. During the lesson reflection, teachers were of the 

opinion that they got new skills to teach using interactive learning. The Teacher from 

school ND 010 commented that: 

“I always do my level best prepare lesson plans by 

considering competency-based curriculum. The 

problem comes when learner involvement is envisaged 
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important in large class size. Through the skills, I have 

obtained, I can now overcome this challenge.” 

(Teacher school ND 010. March 2019) 

This revealed that teachers were of the opinion that professional development 

programme model changed their behaviour and   they positively adjusted to the best 

way that incorporated participatory approaches such as small group discussion, pair 

discussion, brainstorming, questions and answers, observation and performing 

experiments.  

5.3.4 Reflection to Support Teachers’ Improvement 

The panel discussion was the reflective discussion involving five teachers, two 

experts’ teachers, school quality assurer and the researcher. During the reflective 

discussion, the five teachers had an opportunity to clarify their opinions about the 

lesson material implemented in supporting student-centred approach. Three teachers 

agreed that the lesson materials were good and motivated active learning. They 

believed that if they did and re-did the same lesson, they could implement what they 

advised and learned from one another to achieve more in the next sessions. Most of 

the teachers believed that most students had a positive attitude about the 

practicability of the lesson materials.  

The teachers believed that some students were passive as a result of the new lesson 

approach. They had at times making make the transition from the teaching they were 

familiar with. Teachers from school ME 008 commented that “lesson materials 

involving new strategies and traditional lesson plans achieved the same thing, only 

that lesson materials coupled with new strategies were more efficient and good as 

they were innovated with the lesson notes, pictures, illustrations and activities that 

made students the active and interested in the lesson. 
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“If you investigate a new approach using lesson 

materials, then you can start with looking at the size of 

our class. But as I do, possible changes may occur in 

the lesson. Therefore, we better teach students using 

learner-centred approach based on improved and 

effective lesson materials.”(Teacher school ME 008. 

15/3/2019). 

The quotation above indicates that teachers were of positive attitude as a result of 

having an opportunity to reflect and suggest ways to improve their practices. It is 

obvious that in our community sometimes teachers were frustrated by the teaching 

loads and quality of learners they have but yet they had no time to meet each other to 

discuss those teaching discrepancies. Probably, this is among the factors that led 

teachers to continue using traditional methods in teaching students something that 

resulted into students’ low achievement. This programme cultivated the spirit of 

teachers to continue to collaborate on reflections of post classroom sessions. 

Contrary to other big science projects such as STEAMS and TESSA, the current 

school-based PD programme enabled teachers to make innovations in subject log 

books thereby keeping records of teaching and learning difficulties noted by the 

teachers during classroom sessions. These enabled teachers to continue to reflect and 

suggest best ways to improve teaching strategies at the end of every week. That was 

the impact of the study on changing the behaviour of teachers towards positive 

attitude. 

5.3.5 The Effectiveness of the School-Based PD Programme 

The effectiveness of the school-based PD programme was assessed focusing on the 

motives of teachers and students. One of the important focuses of this study was to 

provide opportunities of professional development approach that support Chemistry 

teachers in developing lesson materials that motivate and raise students’ interest in 
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the subject. This was achieved through implementation of the materials developed in 

the programme. The new approach was assessed and evaluated whereby the 

professional development components were the focus. Views and suggestions from 

students and panel discussion were the means of improving the lesson material 

components. The actual practicability of the lesson material approach in classroom 

session was evaluated using non-participatory observation checklist, teachers’ 

retrospective questionnaires and students’ scores in test two. Similarly, the study of 

(Darling-Hammond, Hyler & Gardener, 2017) pointed out that an effective PD is the 

one that has space for teachers to share ideas and collaborate in learning, often in 

job-embedded context.  

5.4 General Observation Based on Teacher and Students’ Reactions 

The effectiveness of the school-based PD programme developed during this study 

was assessed focusing mainly on the teachers’ change in teaching and students’ 

experiences in learning. Classroom observation in implementation phase was the 

tool to assess the effectiveness of the new strategies established. The findings 

revealed that teachers acquired new orientations in teaching as well as new 

knowledge and skills by the end of the study. The findings also revealed that 

students’ engagement during the teaching and learning process increased. The 

findings further indicated that the teachers were ready to learn the concepts of the 

newly introduced competency-based syllabus and its approaches. In addition, the 

teachers were observed participating in planning, practising and implementing 

activities which were potentially important to engage students. The participant 

teachers agreed that being in teamwork was an important opportunity to learn 

effective ways of developing lessons.  
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On the other hand, students’ evaluation forms were used. Form I students suggested 

that they valued the active role of their teachers in teaching of the topic laboratory 

techniques and safety lessons using the new approaches such as group discussions, 

paired discussions, demonstrations, and experiments. The comments from students’ 

evaluation forms indicated that 37 students out of fifty 50 which is equal to 74% had 

very positive opinion. The findings indicated that the students liked the lessons and 

appreciated them a lot. Students also, indicated that they enjoyed learning by doing, 

this increased positive reactions towards performing classroom activities during the 

lessons. Most of them revealed that they formerly did not do any demonstrations or 

experiment during the lesson. During this programme of the study, it had been their 

high time to practice the lessons. The findings concur with the study of Mtitu (2014) 

who pointed out that learner-centred teaching approach was an aspect geared on 

addressing quality issues in delivery of secondary education in Tanzania as it 

focuses on improvement of students’ learning outcomes in the subject. 

Moreover, few students identified some aspects they did not like most in the lessons. 

Fifteen (15) out of fifty (50) equalling to 30% did not like teachers who use difficult 

English vocabularies during classroom presentations. They commented that this 

made them difficult to understand the language of the subject when they learn the 

concept. They suggested that teachers should translate in Kiswahili some of the 

vocabularies for them to quickly understand the concept. Moreover, about 82% of 

the students expressed their dislike to the teacher who gives them notes prior to 

conducting the classroom sessions. Due to this, they were copying notes which they 

had no idea about. They suggested that lesson notes had to be administered during 
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classroom sessions. These should be the filling gaps kind, as this motivates students 

to have a positive attitude of reading books and other relevant materials. 

Before implementation of the programme, teachers were of the negative attitude 

upon the strategies used to train them. They were of the opinion that the programme 

engagement needed time, fund and other resources required like any other kinds of 

training and seminars. They feared on how they could collaborate to make some 

arrangement that would enable them gain new knowledge and skills. They feared 

whether the head of the schools would be able to give them permission to participate 

in the programme. For instance, one of five teachers from school ND 010 

commented that: 

“Uendeshaji wa mafunzo kwa walimu kazini unahitaji 

muda na pesa..Kutokana na kubana kwa ratiba, sidhani 

kama wakuu wa shule watakuwa tayari kuturuhusu 

kuhudhuria mafunzo haya.” (Teacher school ND 010 

4/3/2019) 

The above statement was the evidence that teachers were not sure of the success of 

the programme’s strategies and practices. 

 On the contrary, the school-based PD programme seemed to positively motivate 

teachers due to the possession of two features. First, the study conducted at the 

schools during class hours depends on the school timetable. Second, teachers were 

focused on addressing the challenges of teaching and learning available at their 

schools in day to day classroom practices. Third, intervention embedded on current 

syllabus paradigm. It gave participant teachers ability to identify the difficult topics 

and establish some arrangements using available resources. Thus, it was a measure 

to minimize the cost of running the programme. That was an opportunity for 

teachers to be allowed to participate in the study programme. Hence there was no 



98 

impact on the timetable of the schools. That was accepted and commended by the 

heads of the schools. This was one of the significant aspects for the success of the 

study programme at hand. 

At the beginning of the programme, it was indicated that teachers were willing to 

show up their abilities in adopting the new approach. Implementation of new 

approach in presence of the researcher and colleagues enabled both observers and 

presenters to learn and therefore making them eager to support students to engage in 

the lesson. This was another sign of the study programme that teachers changed their 

negative attitudes upon implementation of the programme. Teachers had more 

opportunities to learn new ways of teaching using interactive methods than it was 

before. 

At the end of the programme, teachers were able to plan and prepare ideal lesson 

materials incorporating strategies that supported active learning. Teachers were able 

to engage learners in teaching and learning of the topic laboratory techniques and 

safety otherwise perceived to be difficult. The new approach enabled teachers to 

change and adapt to participatory teaching and learning of the subject which was the 

purpose of this study. The lesson strategies incorporated in the developed lesson 

materials were considered the best for professional practices. Moreover, the lesson 

strategies maintained achievement of students. That was the key for success of 

secondary school teachers in addressing day to day challenges of teaching and 

learning. These study findings are supported by Van den Akker (1999) who pointed 

that developmental study tied on curriculum innovation comes to successive 

prototype. As a result of design and practices, more and more innovations are made 

until they meet the aspirations of education practitioners.  
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CHAPTER SIX 

SUMMARY, CONCLUSION, AND RECOMMENDATIONS 

6.1 Summary of the Study 

The following is the summary of the findings based on development plan of the 

programme. The findings indicated that Laboratory techniques and Safety, the 

scientific procedures, and Matter were the most difficult topics identified by both 

teachers and students in Form I Chemistry subject. All fifteen (15) teachers indicated 

the need to have an opportunity to a more bottom-up approach for their professional 

learning. The most important features of the developed programme were identified to 

be: Mixing up both meetings at the resource centres, peer-teacher visiting in schools 

and observing lesson implementations in the classrooms and post lesson discussions 

where teachers shared strengths of the lesson and area for improvement for students’ 

maximum learning. Nevertheless, the findings indicated that the study succeeded to 

establish a professional link that could continue to assist and help learners to consult 

one another to address some teaching and learning challenges such as developing 

teaching and learning materials. 

The findings of the study showed that participant teachers in the PD programme in 

tryout and assessment classes were highly interested and satisfied with the strategies 

of the proposed programme intervention. Teachers believed that the implementation 

of the new developed lesson strategies was the trick to decrease fear of teaching and 

learning of difficult topics. They also believed that the programme was supporting 

their knowledge, competencies, and skills of integrating learner-centred approaches 

in teaching the subject. Therefore, the developed new approaches motivated not only 

teachers but also the students.  
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The findings from students’ evaluation forms after the classroom sessions reported 

that the approach used by the teachers during teaching and learning enabled them to 

get skills and performed well in the lesson. By comparing two sessions of classroom 

practices, students were observed to participate actively during implementation of an 

exemplary lesson materials and improved lesson strategies. Furthermore, the findings 

revealed that teachers’ ability to engage learners in active learning improved. Also, 

the findings from the results of students’ tests by comparing test one and two, found 

a significant difference between the two tests. The average performance of test two 

was significantly higher (B grade) than the performance of the test one (D and C 

grades) in the fives selected secondary schools.  

The findings from the programme outcome as a result of involving teachers in the 

PD programme indicated that teachers were able to plan and prepare an ideal lesson 

material based on the identified challenging topic: laboratory techniques and safety. 

The new approach enabled teachers to change and adopt the participatory teaching 

and learning of the subject which was the purpose of this study. The lesson strategies 

incorporated in the developed lesson material were considered best for professional 

practices. Moreover, the lesson strategies maintain achievement of Tanzanian 

children and can be used in any of the secondary schools (See Appendix 9). 

6.2 Conclusion 

First, the lesson materials developed by the teachers themselves through a series of 

assessment and improvement of the versions had an opportunity for improvement 

giving the quality required for effective teaching and learning of the subject. 

Therefore, the culture of bottom-up supporting of teachers in development of lesson 

materials should be promoted at all levels of education system including the 

Tanzania Institute of Education (TIE) and other curriculum developers. 
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Second, there is a need of school administration to collaborate with other education 

stakeholders such as Ward Executive Officers (WEOs), Ward Education 

Coordinators (WECs), Parents, Members of Parliament (MPs), District 

Administrative Secretary (DAS) office, financial institutions, religious leaders, Non-

Governmental Organizations (NGO) and Community Based Organizations (CBOs) 

around them to form a team. The team can establish a strong fund-raising plan as the 

way to tackle the budget shortfalls and give volunteering to educational fund raising. 

Educational fundraiser team should meet and discuss the teaching and learning 

challenges the school faces. Consequently, this will lead to establish solutions that 

can address the challenges facing teachers and students. For instance, the school 

development needs to raise money in order to maintain school projects like 

furnishing and finishing of laboratories as well as classrooms construction. 

6.3 Recommendations 

6.3.1 Recommendations for Action 

Basing on the significance of the PD programme for teachers and its impact on 

students’ academic excellence, the following are recommendations from this study; 

First, there is a need for teachers in various schools to collaborate with educational 

researchers and other experts from the educational institutions and organizations 

around to form a platform of teaching professionals. The platform will always enable 

teachers to air out their challenges, discuss the challenges they face and develop a 

number of school-based interventions to address the challenges. The potential of 

forming platform of professionals to support teachers’ competencies is evident from 

the current study and should be scaled up. 
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Second, teacher’s competencies in the subject contents as well as in pedagogy are 

important aspect of competency-based syllabus. Thus, this aspect needs to be the 

basis of any professional development service for the teachers. The findings of the 

study suggest that the school-based PD program that adapted bottom-up support 

seems to support improving teaching pedagogy of the topic of laboratory techniques 

and safety. 

Third, the lesson materials developed by the teachers themselves through a series of 

assessment and improvement of the versions had an opportunity for improvement 

giving the quality required for effective teaching and learning of the subject. 

Therefore, the culture of bottom-up supporting of teachers in development of lesson 

materials should be promoted in all levels of education system including Tanzania 

Institute of Education (TIE) and other curriculum developers. 

Fourth, there is a need of school administration to collaborate with other education 

stakeholders such as Ward Executive Officers (WEOs), Ward Education 

Coordinators (WECs), Parents, Member of Parliament (MPs), District Administrative 

Secretary (DAS) office, financial institutions, religious leaders, Non-Governmental 

Organizations (NGO) and Community Based Organizations (CBOs) around them to 

form a team. The team can establish a strong fund-raising plan as the way to tackle 

the budget shortfalls and give volunteering to educational fund raising. Educational 

fundraiser team meets and discusses the teaching and learning challenges the school 

faces. Consequently, leads to establish solutions that can address the challenges 

facing teachers and students. For instance, the school development needs to raise 

money in order to maintain school projects like furnishing and finishing of 

laboratories as well as classrooms construction. 
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6.3.2 Recommendations for Future Research 

An exemplary developmental research of this kind is needed for future as it exposes 

teachers in continuous learning through collaborative planning, implementations, 

classroom observations, and reflection connected to natural environment and work 

with students. It is potential since it is directly connected to daily teachers’ work. 

Also, easy to monitor the implementation of the new strategies arranged by teachers 

themselves. Similarly, the potential of PD programme of the current study is cheap as 

teachers access to available resources. However, the arrangement could involve more 

teachers in all Form I Chemistry Topics. That assists active learning of Chemistry at 

lower level of Secondary education which is very crucial 

6.4 Delimitation of the Study 

Faced with the challenge of having one resource centre, the study employed some 

pragmatic measures to mitigate the challenge. For instance, the study narrowed the 

number of teachers from fifteen to five one from each of the five clusters. The 

number was manageable in the course of orienting and coaching during the school-

based professional development programme. Five teachers expected to get 

knowledge likely to consider the school-based professional development programme 

intervention a priority in Shinyanga Municipality and Shinyanga region. For this 

reason, the five oriented and coached teachers became the initiators of non-oriented 

teachers in their respective clusters and schools in Shinyanga Municipality. 

The study involved two teachers who were the regional facilitators of the INSET 

programme in Shinyanga region. Two expert teachers held Bachelor of Science in 

Education. The two teachers were experts enough in the process of review and 

appraisal of the developed new strategies of school-based PD programme. However, 
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this expertise was demonstrated in a joint venture with one School Quality Assurer 

from Shinyanga Municipality office.  All the same, they were enough to 

accommodate the absence of experts from higher learning institutions which was a 

scarce resource in Shinyanga region. 



105 

REFERENCES 

Ajzen, I. (1991). Organizational Behaviour and Human Decision Processes: Theory 

of Planned Behavior. University of Massachusetts. Amherst: SAGE 

Journal.Vol.50 (1) 179-211. 

Appiahene, P., Ninfaakang, C, & Takyi, A. (2017). Design and Implementation of 

Online Learning Platform with a Large Class size. Case Study. University of 

Energy and Natural Resources. Ghana. Research Gate. 

Appiahene, P., Opoku, M., Akweitteg, E., Adoba, E., & Kwarteng, R. (2014). 

Assessing the Challenges of Learning and Teaching of Mathematics and 

Science in Second Cycle Institution in Ghana. International Journal of 

Innovation and Applied Studies. Vol 6(3). pp 362-368 

Arslan, A &. Yanuz, O. (2018). Cooperative Learning in Acquisition of the English 

Language Skills. European Journal of Educational Research. Vol 7(3).pp. 

591-600.  

Bautista, A., Wong, J., & Gopinathan, S. (2015). Teacher Professional Development 

in Singapore: Depicting the Landscape. Psychology, Society & Education. Vol. 

7 (3). pp. 311-326. 

Bautista, A., & Ortega-Ruiz, R. (2015). Teacher Professional Development: 

International perspectives and approaches. Psychology, Society and Education, 

Vol.7(3),240-251. 

Bolghari, M., & Hajimaghsoodi, A. (2017). Action Research as a Bottom-up 

Approach to Foster Teacher Involvement in Language Curriculum Change. 

Journal of Language Teaching and Research.Vol 8(2). pp 362-369. 

Brown, I. (2012). Action Research and Curriculum Change. Studies in Languages 

and Culture. Vol. 28(1). pp.185-192. 

Cohen, L., Manion, & Morrison, K. (2007). Research Methods in Education. New 

York: Tylor and Francis e-library. 

Colin, H. (2012). Chemistry's role in delivering sustainable development: A report 

from the 2011 world chemistry leadership meeting. The news magazine of 

the international union of pure and applied chemistry (IUPAC),32I(2). 

Cresswell, J. (2014). Research Design:Qualitative, Quantitative and Mixed 

Methods. USA: Sage Publication unit. 

Creswell, W. J. (2009). Research Design: Qualitative, Quantitative and Mixed 

Methods Approaches (3 Ed). University of Nebraska-Lincoln. Thousand. Oaks, 

Califonia. SAGE Publication, Inc. 



106 

Creswell, W. J. (2012). Educational Research: Planning, Conducting and 

Evaluating Quantitative and Qualitative Research. Boston USA: Pearson 

Education, Inc. 

Darling-Hammond, L & Orphanos, S. (2009). Professional Learning in the Learning 

Professional Status Report on Teacher Development in the United States and 

Abroad. National Staff Development Council retrieved on 30th July 2019 from 

https://www.researchgate.net/publication/ 

Denzin, N. K., & Linkoly, Y. S. (1994). Handbook of Qualitative Research. 

Thousand Oaks. Sage 

Fuji, T. (2014). Implementing Japanese Lesson Study in Foreign Countries, 

Misconception revealed. Journal of Mathematical teacher education and 

Development. Vol. 16 (1). Pp. 65-83  

Gabrieli, P., & Elisa, D. (2017). Strengthening English learning in Language 

Transition classes by Spiralling English Teachers competences in Tanzania. 

Asian Journal of Arts and Social sciences. Volume 3(3), pp. 1-15 

Gabrieli, P., Sane, E., & Alphonce, R. (2018). From Acces to Quality Secondary 

Education: Developing Language Supportive Text Books to Enhance 

Teaching and Learning of Biology Subject in Tanzania. British Journal of 

Education Society Behavioural Science, 25(1), 1-15.k 

Gallie, D., & Keevy, J. (2014). Standard Framework for Teachers and School 

Leaders. Report prepared on Commonwealth Secretariat. London 

Goldschmidt, P., & Phelps, G. (2010). Does Teacher Professional Development 

Affect Content and Pedagogical Knowledge: How much and for How 

Long? Journal of Economic of Education Review, 29(3), 432-439. 

Grego, S, (2017). Science and the Sustainable Development Goals. Paper Presented 

in NAS-INGAS Science Advice Workshop (Learning collaborative) 13th Nov. 

2017. Abuja 

Guskey, T. R. (2000). The planning, Implementation, and Evaluation of Professional 

learning. Professional Development guideline. University of Kentucky.  

Harley, K., & Barasa, F. (2012). TESSA Teacher Education in Sub- Saharan Africa. 

Formative Evaluation Report. http://www.TESSAfrica.net/about-TESSA 

Jao, L. (2013). Peer Coaching as a Model for Professional Development in the 

Elementary Mathematics Context: Challenges, Needs and Rewards. Journal of 

Policy Future in Education. Vol. 11 (3). Pp. 1-9 

Jedstad, K., & Sinner, A. (2015). Chemistry Teaching for the Future: A Model for 

Secondary Chemistry Education for Sustainable Development. International 

Journal of Science Education, 37(4), 655-685. 



107 

Joyce, B., & Showers. B. (2002). Students Achievement Through Staff Development. 

Alexandria .VA: Association for Supervision and Curriculum Development. 

Joyce, B., & Showers, B. (1982). The Evolution of Peer Coaching. Educational 

Leadership. Vol. 40 (1). Pp. 4-10 

Kafyulilo, A., Rugambuka, I., & Moses, I. (2013). Implementation of Competency-

Based Teaching in Morogoro Teachers’ Training College, Tanzania. Makerere 

Journal of Higher Education.Vol.4 (2) Pp 311-326. 

Kibga, E. (2014). Strengthening Science Practical Work for Secondary School’s 

Teachers in Tanzania. Development and Trial of In-service. Training 

Materials. Ph.D. Thesis Unpublished submitted at the University of Dodoma 

Ki-moon, B.  (2011). Chemistry’s Role in Delivering Sustainable Development. 

Paper presented to the World Chemistry leadership. Rio + 20 World Summit. 

The News Magazine of the International Union of Pure and Applied Chemistry 

(IUPAC) Vol.32 (2)  

Komba, W. L., & Nkubi, E. (2008). Teachers Professional Development in Tanzania: 

Perception and practices. Journal of International Cooperation in Education. 

Volume 11(3). Pp. 67-87 

Kopueh, P. (2014). Curriculum Development in Tanzania: An Investigation of the 

Formulation Management and Implementation of the 2005 Curriculum Reform 

in Selected Disadvantaged District. Ph.D. Thesis. University of Glasgow-UK. 

Darling-Hammon, L.,Hyler, M.E., & Gardner, M. (2017). Effective Teachers 

Professional Development. Learning Policy Institute. Retrieved on 30/7/2019 

from http://cretivecommon.org/licences/by-nc/40/. 

Mabula, N. (2012). Promoting Science Subject Choices for Secondary School 

Students in Tanzania: Challenges and Opportunities. Academic Research 

International, 3(3), 234-245. 

Mafumiko, F. (2006 ). Micro-Scale Chemistry Experiments as a Catalyst for 

Improving the Chemistry Curriculum in Tanzania. Unpublished Ph.D. Thesis 

University of Twente, Netherlands. In William, F. (2012). Enabling Science 

Teaching and Learning in Rural High School in Tanzania: Design, 

Development of Integrated Chemistry Modules (ICM) for "A" Level 

Secondary Students.Unpublished Ph.D. Thesis: University of Dodoma 

Mappalotteng, A. M., & Wahyuningsih, P. (2017). The Development of Data 

communications leaving Media based Role-playing game at vocational high 

school. Journal of Advances in Social Science, Education and Humanities 

Research. Vol 149(1). Pp. 106-107 

Matline, S., & Abegaz, B. (2011). The Chemical Element: Chemistry Contribution 

to Our Global Future. KGaA: Wiley-VCH Verlag GmbH & Co. 



108 

Melekhina, E., & Barabashera, I. (2019). Peer Coaching as a Means of EFL 

Teachers’ Professional Development: 2003-2007. The first five years. Going 

Global through Social Science and Humanities Conference. Paper presented at 

27-28 February 2019. Tomsk Russia. Pp. 303-309 

Ministry of Education and Vocational Training. (2010). Education Sector 

Development Programme: Secondary Education Development Program II. Dar 

es Salaam. MOEVT. 

Ministry of Education and Vocational Training. (2010). Chemistry Syllabus for 

Secondary Schools. Dar es Salaam 

Morgan, D. L. (2007). Paradigms lost and pragmatism regained: Methodological 

implication of combining qualitative and quantitative methods. Journal of 

mixed-method research. Vol 1(1). Pp. 48-76 

Morgan, D. L. (2014). Pragmatism as a paradigm for social research. Research Gate. 

Volume 20(8). Pp. 1045-1053. Sage Publisher 

Msonde, C. (2011). Enhancing Teachers Competencies on Learner-Centered 

Approaches Through Learning Study in Tanzanian Schools. 

Mtitu, E. (2014). Learner-Centered Teaching in Tanzania: Geography Teachers 

Perception and Experience.Ph.D Thesis submitted at Victoria University of 

Wellington. 

Mtsi, N., & Maphosa, C. (2016). Challenges encountered in the Teaching and 

learning of Natural science in rural schools in South Africa. Journal of Social 

Science. Vol 47(1). Pp. 58-67) University of Fort Hare, South Africa 

National Council for Technical Education (NACTE). (2010). Procedures for 

Curriculum Development and Review. Dar es Salaam. Guidance for 

Preparation of Quality Management Plan for Institutional Accredited to 

NACTE. 

Ndalichako, J., & Komba, A. (2014). Students Subjects' Choice in Secondary in 

Tanzania: a Matter of Students' Ability and Interest or Forced Curriculum 

Evaluation. Dar es Salaam: Mture Education Publishers. 

National Examination Council of Tanzania  (NECTA). (2014). Examiner's Report 

of the Performance of Candidates FTSEE. Dar es Salaam retrieved on 24th 

February 2019 from www.necta org.tz. 

Nieveen, N., (2010). Formative Evaluation in Education Design Research: In Plomp 

Theerd and Nieveen, N, (eds). An Introduction to Educational Design 

Research. Netwdruk, Enschede: Netherlands. Pp. 89-102 

Ogembo, J.O., & Yaki. (2015). Students and Teachers’ Attitude and performance in 

chemistry in secondary schools in Kwale County, Kenya. Global Journal of 

http://www.necta/


109 

interdisciplinary social science. Global Institute for Research and education. 

Vol 4 (3). Pp 39-43 

O-saki, K. M. (2008) “In-Service Training for Secondary Schools Science and 

Mathematics. Design of course and Training Materials: Final Project Report. 

Unpublished paper,” In William (2012). Enabling Science Teaching and 

Learning in Rural High Schools in Tanzania: Design and Development of 

Integrated Chemistry Modules (ICM) for ‘A’ Level Secondary Education. 

Unpublished Ph.D. Thesis. University of Dodoma. Tanzania. 

Ottevanger, W., O-Saki, K., & Van Den Akker. (2005). The TEAMS Projects in 

Tanzania from Intervention to Capacity Building. Journal of International 

Cooperation in Education. Vol.8 (1). Pp. 111-125. 

Richard, J., & Farell, T. (2005). Professional Development for language teachers: 

Strategies for teachers learning: Cambridge University Press. New York. 

Sarkomaa, S. (2008). Trends in Finnish Education and Science Policy. Ministry of 

Education Publication. Helsinki University Finland. 

SCSU, & MoEVT, Zanzibar. (2010). Chemistry for Secondary Schools Forms 1&2. 

Dar es Salaam. Oxford University Press Tanzania Ltd. 

Semali, L., & Mehta, K. (2012). Science Education in Tanzania Challenges and 

Policy Responses. International Journal of Education Development, 31(5), 

425-432. 

Setter. N., Favrat, D., Mamlok-Naaman, R., & O-Saki, K. M. (2012). A joint 

Engineers-educators Project: Enabling Science Learning in Rural High Schools 

in Tanzania. Paper presented at 9th International conference on Hands-on 

Science. 

Shayo, S., & William, F. (2014). Science Teaching and Learning using TESSA 

material: An Experience from the Implementation in Tanzania context. Paper 

presented in the 3rd AFTRA Teaching and Learning in Africa Conference June 

9-15, GHANA. 

Spohn, N.(2010) . An Analysis of Teachers’ Professional Development Based on the 

OECD: Teaching and Learning International Survey (TALIS). University of 

Twente Luxembourg. Belgium Print. 

Spring, H .  (2012). Guidelines and Recommendation for Teaching of High School 

Chemistry. American Chemical society committee on Education. Washington. 

Sumintono, B. (2017). Science Education in Malaysia; Challenges in the 21st 

Century. Journal Cakrawala Pendidikan Vol.36(3) pp 459-469. 



110 

Taherdoost, H. (2015). Validity and Reliability of the Research Instrument: How to 

Test the validation of a Questionnaire/ Survey in a Research. International 

Journal of Academic Research in management. Vol. 5(3). Pp. 28-36 

Tarmo, A., & Tilya, F. (2014). The 2005 Secondary School Curriculum Reforms in 

Tanzania: Disjunction by Policy and Practice in its Implementation. Journal of 

Education and Practice. Vol 5 (35). Pp. 114 – 118 

Thomas, C., Sevin, C., & Colin, G. (2014). General Education Practices for 

Teaching in Tanzania: Compiled by Peace Corps Volunteers. Dar es Salaam. 

Ministry of Education and Vocational Training. 

Tilya, F. N., & Mafumiko, M. M. (2010). The Compatibility Between Teaching 

Methods and Competence-Based Curriculum in Tanzania. Paper in 

Education and Development .University of Dar es Salaam Journal .Vol 29 

(1), 37-56. 

United Nation Education, Social and Cultural Organization (UNESCO). (2015). 

Sustainable Development Goals for Natural science. Paris. UNESCO 

United Republic of Tanzania (URT). (2007). Project completion Report Education II 

Project. Human Development Department (OSHD). African Development 

fund. 

Van Den Akker, J. (1999). Principles and Methods of Development Research. In J. 

Van Den Akker, R. Branch, K. Gustafson, N, Nieveen & Plomp, T (Eds). 

Design Approach and Tools in Education and Training Boston Kluwer 

Academic 1-14. 

Wilkinson, M., Dumontier, M., Elsevier, B., & Gaby, A. (2016).The Fair Guiding 

Principles for scientific data management and Stewardship. SCIENTIFIC 

DATA retrieved on 27th July 2019 at 1800hrs from www.nature.com/sdata/ 

William, F., & Hamaro, G. (2018). Responding to English Grammatical Challenges: 

The design and Development of Exemplary materials for Form One Learners 

in Tanzania. African Journal of Teacher Education. Vol 7(2). Pp. 38-52 

William, F. (2012). Enabling Science Teaching and Learning in Rural High 

School in Tanzania: Design, Development of Integrated Chemistry Modules 

(ICM) for "A" Level Secondary Students.Unpublished Ph.D. Thesis: 

University of Dodoma. 

William, F., Mtabuzi, S. G., Gabrieli, P. (2012). Introduction of Integrated Chemistry 

Module (ICM) at Advanced secondary level: Lesson from three years’ 

classroom experience in Tanzania. Paper presented at HSCi conference in 

Turkey on 16th -22nd October 2012. 

Wizara ya Elimu na Mafunzo ya Ufundi (WyEMU). (2014). Sera ya Elimu na 

Mafunzo. Dar es salaam. Wizara ya Elimu na Mafunzo ya Ufundi. 



111 

 



112 

APPENDICES 

Appendix 1: Documentary Review Guideline for Secondary School 

School Code…………………. 

S/N Document Source Area analyzed Observation 

1 Form one 

Textbooks 

Head of the 

department 

- Length of sentence 

 

 

- Student Activity 

 

 

- Context 

 

2 School 

quality 

Assurance 

Inspection 

reports 

Head of the 

school 

- Identified shortfalls in 

the implementation of 

the curriculum 

 

 

- Status of Implementation 

of the 

Recommendations given. 

 

3 Students’ 

continuous 

Assessment 

Subject 

teacher 

- Status of the Students’ 

performance in 

Chemistry 

 

 

 

4 Lesson 

plan 

Subject 

teacher 

- Shortfalls in preparation 

of competency-based 

syllabus lesson plan 

 

5 Schemes of 

Work 

Subject 

teacher 

- Organization of the 

structure in relation to 

syllabus content 

 

6 Syllabus  Subject 

teacher 

- Analysis of the topics 

taught 
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Appendix 2: Retrospective Questionnaire for Chemistry Teachers before PD 

Programme 

Dear participant. 

My name is Winifrida John. I am a Master Degree candidate from the University of 

Dodoma (UDOM) conducting research titled “Supporting Chemistry Teachers’ 

Competencies in Developing Lesson Materials in Secondary Schools in Tanzania”. 

I request you to provide information for this study. The main purpose for this 

questionnaire is to gather information on perception and attitudes of form one 

chemistry teachers upon implementation of the curriculum. I assure you that the data 

obtained will be used for the purpose of the study. Confidentiality and anonymity 

will be highly observed. You may not require giving your name to this questionnaire.  

Part A: Demographic Information (Please circle the relevant answer) 

i. Gender  

a. Male  

b. Female 

ii. Age …………….  

iii. Marital status  

a. Married  

b. Not married  

iv. What is your level of education? 

a. Diploma  

b. Bachelor degree  

c. Masters 
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v. Experience………………. (Please mention your working experience 

years) 

Part B: Questionnaire  

Read carefully the statements given below on teachers’ perception on teaching and 

learning of Chemistry in secondary schools.  

Teachers’ Perception 

Rating Scale 

Very 

True 

True Not 

True 

1.  I am aware of the presence of Chemistry 

competence-based syllabus in Secondary 

schools 

   

2.  There is a challenging topic(s) in Form one 

syllabus that makes teaching difficult  

   

3.  Shortage of teaching and learning materials 

in  school contribute to teaching difficulties 

   

4.  Lack of professional development to 

teachers contributes to ineffective teaching 

of the subject 

   

5.  Guided lesson materials (plans) support 

teachers in teaching difficult topic(s) 

   

6. What do you understand by the challenging topic(s)? Explain briefly  

7. What are the challenging topic(s) that you perceived difficult to teach? Give 

reasons.  

8. To what extent does this challenging topic(s) affect learner’s ability to 

practice T/L process? Explain. 

9. What strategies do you use to overcome this challenge in teaching and 

learning process? Mention them 

10. Are you aware of the PD programme for teachers? 

11. What could be the solution to teachers in addressing the challenge of teaching 

difficult topic(s) in Secondary schools? Give suggestions.  

____________________________________________________________________ 

THANK YOU 
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Appendix 3: Interview Guide to the Students before PD programmes 

1. What are the challenging topic(s) you encountered in learning chemistry 

specifically form one class? 

2. How did you feel during learning of the challenging topic(s)? Explain 

3. What do you prefer most in your teacher when he/she is teaching the subject? 

4. Give comments concerning the way of improving teaching and learning of 

Chemistry in Form one class. 
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Appendix 4: Participatory Observation Checklist in the Professional 

Development Programme 

Code Number of School: ………………………... Sex: Female [  ] Male [  ] 

Teachers’ teaching experience ……………………………... (years) 

Teaching Qualifications: Diploma [   ] Bachelor Degree [    ] Masters [   ] 

Form ………………………. 

Background Information: 

Lesson No: ……………………………………………………………. 

Observer’s Name: ……………………………………………………... 

S/N Evaluation items Rating 

1 The teacher introduced the lesson as per guideline 

specifications of the PD programme 

0 1 2 

2 The teacher related the new lesson with the previous lessons    

3 The teacher was able to engage learners in acquiring and 

attainment of the concept 

   

4 The teacher involved learners in active learning 

(Participatory, discussion asking questions and answering 

them) 

   

5 The teacher used  teaching and learning resources 

effectively  

   

6 The teacher used PD programme strategies appropriately to 

obtain the student's feedback 

   

7 The teacher-guided and scaffold  the students individually 

and in the group to reach the correct answer 

   

8 Teacher teaching strategies are taking the differences in the 

learning ability of the students into account 

   

9 The teacher used an appropriate strategy that caters for  the 

learning needs of the students  

   

10 Students managed to do given activities in small group    

11 Students showed interest in participating during the 

discussion  

   

12 Students were able to recap the subject taught    

13 The teacher provided homework to students and gave 

examples of how they are supposed to do 

   

 

KEY:  

0 – Indicates that the activity was not performed 

1 – Indicates that the activity was performed incompetently  
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2 – Indicates that the activity was competently performed 

II. Other Observations and General Comments 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

……………………………………………………………………………… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



118 

Appendix 5: Interview Guide to the Form One Chemistry Teachers during the 

PD programme 

i. How do you see the preparation of lesson material? Give reasons 

ii. Are you comfortable with teaching using the developed lesson materials? 

Why? 

iii. Which part in the lesson material you are not happy with? Give reasons 

iv. Are you comfortable with teaching the challenging topic using developed 

lesson materials? 

v. What part of the developed lesson materials makes you more comfortable 

while teaching? Give reasons 

vi. Did the developed lesson materials motivate students? Give reasons  

vii. How do you feel after teaching with the guide of developed lesson materials? 

viii. What should be done in order to improve the implementation of the next 

lesson? Give suggestions. 

 

 

THANK YOU FOR YOUR COOPERATION 
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Appendix 6: Student’s Lesson Evaluation Form 

Please tick ( ) beside the suitable criterion based on your feeling and opinion on the 

teaching and learning process.  

Criterion: P=Poor, A= Average, G=Good, VG=Very Good, E=Excellent 

i. How did you find the lesson? 

P  A VG E  

     

 

ii. List down things you liked in the lesson  

……………………………………………………………………………

……………………………………………………………………………

…………………………………………………………………………… 

iii. List down things you did not like at all and  that  you  think they should be 

removed from the lesson 

……………………………………………………………………………

……………………………………………………………………………

…………………………………………………………………………… 

iv. What should be done in order to improve the lesson in this approach? 

……………………………………………………………………………

…………………………………………………………………………… 

 

THANK YOU 
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Appendix 7: Non-Participatory Observation Checklist after Professional 

Development programme 

Code Number of School………………………………… Sex: Female [   ] Male [  ] 

Teachers’ teaching experience ……………….………………. (Years) 

Teaching Qualifications: Diploma [  ] Bachelor Degree [   ] Masters [   ] 

Form ………………………………………. 

S/N Evaluation items Rating 

1 The lesson has a good structure 0 1 2 

2 The teacher introduced the lesson as per guideline 

specifications developed during the PD programme 

   

3 The teacher gave  a clear explanation of the subject matter 

and assignments 

   

4 The teacher was able to engage the learner in acquiring and 

attainment of the concept 

   

5 The teacher involved learners in active learning 

(participatory, discussion, asking questions and answering 

them) 

   

6 The teacher used  teaching and learning resources effectively    

7 The teacher used PD programme strategies appropriately to 

obtain the students’ feedback 

   

8 The teacher-guided and scaffold the students individually and 

in the group to reach the correct answer 

   

9 The teacher used appropriate strategies that cater for  the 

learning needs of the students 

   

10 The teacher’s teaching strategies are taking the differences in 

the learning ability of the students into account 

   

11 Students managed to do the  given activities in small group    

12 Students showed interest in participating during the 

discussion 

   

13 Students were able to recap the taught subject     

14 The teacher provided homework to students and gave 

examples of how they are supposed to do 

   

 

KEY:  

0 – Indicates that the activity was not performed 

1 – Indicates that the activity was performed incompetently  

2 – Indicates that the activity was competently performed 

II. Other Observations and General Comments 

………………………………………………………………………………………… 
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Appendix 8: Questionnaire for Chemistry Teachers after the PD programme 

Dear participant, 

My name is Winifrida John. Iam a Master Degree candidate from the University of 

Dodoma (UDOM) conducting research entitled “Supporting Chemistry Teachers’ 

Competencies in Developing Lesson Materials in Secondary Schools in Tanzania.” 

I request you to provide information for this study. The main purpose is to collect 

data on the perception of teachers on teaching and learning of Chemistry for Form 

one after the PD programme. I assure you that the data obtained will be used for the 

purpose of the study only. Confidentiality and anonymity will be highly observed. 

You may not require giving your name to this questionnaire  

Part A: Demographic Information (Please circle the relevant answer) 

i. Gender  

a. Male  

b. Female 

ii. Age………………………….  

iii. Marital status  

a. Married  

b. Not married  

iv. What is your level of education? 

a. Diploma  

b. Bachelor degree  

c. Masters’ 

v. Experience…………………... (Please mention  your working experience 

years) 
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Part B: Questionnaire  

Read carefully the statements given below on the teacher’s perception in teaching 

and learning in Secondary Schools after PD programmes.  

Teachers’ Perception 

Criterion 

Very 

True 

True Not 

True 

1.  Comfortable in teaching all Form one topics 

using developed lesson materials 

   

2.  Able to prepare exemplary lesson materials that 

guide teaching and learning practices 

   

3.  Developed lesson materials support teaching 

and learning in competency-based syllabus 

   

4.  Lesson material support learner-centred 

approach 

   

5.  Lesson material support getting  new 

competencies to teachers 

   

6.  Developed lesson materials can be adopted by 

all secondary schools in Tanzania  

   

 

7. Referring to the PD programme and the way you implemented in the 

classroom. Give your views on the ability of the lesson material developed to 

the encouragement of teaching practice.  

8. Which was the difficult part you had in teaching through the developed 

lesson material approaches? Give reasons 

9. Do you think students like these approaches? Give reasons 

10. Are you able to plan and develop your lesson materials? Give comments 

11. Are the lesson materials making your lesson successful? Give reasons 

12. Assume that the PD programme is to be adopted by all secondary schools in 

Tanzania. What are the likely strengths the teachers and students can meet? 

Explain briefly  
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Appendix 9: Chemistry Lesson Material Developed during PD 

LESSON 1: First Aid Kit and Procedures 

Lesson Overview 

The lesson is organized in such a way that it stimulates the learner’s critical thinking 

skills through a variety of interactive activities that motivate them to identify 

possible causes of accidents in chemistry laboratory and school environment. The 

activities such as discussion, demonstration and role-play will enable students to 

respond to emergencies and give first aid in case of an accident. Also, the activities 

motivate students to learn. 

Basic Competence 

To enable learners, demonstrate or respond to emergencies and give first aid in case 

of an accident in their day to day life.  

General Learning Outcome 

To enable learners carry out chemistry activities safely and effectively 

Specific Learning Outcomes 

By the end of 80 minutes, every learner in Form one class should be able to: 

iii. Demonstrate how each first aid kit item is used  

iv. Use the items in a first aid kit to provide first aid to the victim of an accident. 

Teaching and Learning Materials/Resources 

Varieties of real objects such as pair of scissors, adhesive tapes, cotton wool, 

bandages, iodine tincture, mild antibiotics, petroleum jelly, Gentian violet solution, 

razor blade, soap, distilled water. 
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LESSON DEVELOPMENT 

Introduction 10 Minutes 

 

 

 

 

 

 

 

 

 

Presentation: 30 Minutes 

 

 

 

 

 

 

 

In your pair, discuss the 

meaning of first aid, first aid kit 

and items found in First aid kit. 

I would like to describe to you the 

concept of the first aid and its 

importance in day to day life. 

First Aid is the help given to somebody who is sick or injured before 

professional medical assistance is available.  

Why is First Aid important? 

It is important to learn the basic first Aid because accidents can easily occur in 

the laboratory. First aid helps to reduce the likelihood of death, shorten 

recovery time, prevent permanent disabilities, reduce pain and prevent the 

victim’s condition from getting worse.  

In pairs the students to discuss and present 

the uses of the main items in a first aid kit.  

 The discussion will be done during the 

presentation with the guide of the teacher.  

The Teacher should write on the black board 

the use of main items in the first a aid kit. 
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Main Components of the First Aid Kit and their uses  

Item  Photo Uses 

Adhesive bandage/ 

Plaster  

 

Covering small cut 

or wounds 

Sterile gauze 

 

Covering wounds 

to protect them 

from dirt and germs 

Antiseptic  

 

Cleaning wounds to 

kill germs 

Soap 

 

Washing hands, 

wounds and 

equipment 
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Pain Killers 

 

Relieving pain 

Scissors or 

Razorblade 

 

Cutting dressing 

materials 

Bandage 

 

Keeping dressing in 

place and 

immobilizing 

injured limbs 

Cotton wool 

 

Cleaning and 

drying wounds 



127 

Thermometer 

 

Taking body 

temperature 

Disposable sterile 

gloves 

 

Covering the hands 

to avoid infection 

wounds and to 

prevent direct 

contact with a 

victim body fluid 

Whistle  

 

Blown to call for 

help  

Mild antibiotics 

 

Treating mild 

bacterial infection 

on the skin, ear, 

nose, and mouth 
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Liniment 

 

Reduces muscle 

pain 

Petroleum jelly  

 

Soothing chopped 

skin 

Safety pin  

 

Securing bandage 

Gentian violet (GV) 

 

For fungal 

infections of the 

skin and mouth. 

Also used for the 

treatment of serious 

heat burns 
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Reinforcement: 30 Minutes 

 

 

 

Expected Procedures of First Aid to be responded to a victim of severe bleeding 

Bleeding is the loss of blood and usually occurs from a visible wound. It can be from 

an internal organ. Bleeding may be light or severe. Excessive loss of blood can cause 

death. 

Severe Bleeding First Aid Procedure 

 Use your fingers to apply direct pressure to the bleeding point for five to 

fifteen minutes. If the wound area is large, press the sides of the wound 

together gently but firmly. This should be done only if there is no fracture 

The students in pairs should listen to 

the guide from the teacher and write 

down the uses of main items of the 

first aid kit 

Teacher should guide students to 

write the uses of the main items of 

the first aid Kit. 

Teacher with students should write at 

least five first aid procedures of a 

victim with severe bleeding.  
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 Lay the victim down in a comfortable position 

 Raise the injured part and support it in a comfortable position that does not 

cause pain. This should not be done if a fracture is suspected or if it causes 

pain 

 

 Carefully clean the wound but do not remove any object stuck in the wound 

as this would lead to more bleeding 
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 Place sterile gauze on the wound and press it down firmly. Cover it with a 

pad of soft material and hold it in position using a firm bandage 

 

 Seek medical help immediately  

Expected Procedures of First Aid to be responded to a victim of burns  

Burns are injuries resulting from the body coming into contact with heat or harmful 

chemicals. Burns usually cause blisters on the skin and if severe, the skin becomes 



132 

charred and peels off. This causes a lot of pain and may result in infection. Burns 

caused by hot liquid or vapor are called scales.  

Burns First Aid procedures 

 Lay the victim down and protect the burned area from coming into contact 

with the ground, if possible 

 Gently pour cold water on the burn for about 10 minutes to cool it and to 

reduce pain, if the burn is severe, immediately call for medical help.  

 

 Check breathing and pulse, and be prepared to resuscitate the victim if 

necessary. Resuscitate, means revive (someone) from unconsciousness or 

apparent death.  

 Gently remove any jewellery, shoes or burned clothing from the injured area. 

Loosen any tight clothing; do not remove any clothing that is sticking to the 

skin.  

 Cover the burn with sterile gauze, and wrap it loosely to avoid pressure on the 

skin. Do not use fluffy cotton. Bandaging the wound reduces pain and 

infection. 
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 Give the victim a pain killer and treat them for shock, seek medical help 

immediately.  

Caution: 

 Do not use ice as it further damages the skin 

 Do not apply ointment or better to the burn since this prevents proper healing 

 Burns to the face and in the mouth or throat are serious as they cause rapid 

inflammation of the air passage and may cause suffocation. Seek medical 

help immediately.  

Expected Procedures of First Aid to be responded to a Victim of Suffocation  

Suffocation is a condition in which the lungs are not getting enough oxygen, thus 

causing difficulty in breathing. Foam can also appear at the mouth and nostrils. The 

victim may eventually lose consciousness. Some chemical substances can cause 

suffocation when inhaled, thus leading to breathing difficulties.  
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Suffocation Aid Procedures: 

 Remove the cause, if possible, or remove the victim from the cause of 

suffocation 

 Ensure the victim’s airway is ‘open for air to reach the lungs. Do this by 

placing the victim on his or her back with one hand on the victim’s forehead 

and the other hand on the chin; tilt the head backward to open the airway. 

 

 Administer Cardiopulmonary Resuscitation (CPR). This involves alternately 

blowing air into the victim’s mouth (mouth-to-mouth resuscitation) and 

compressing the chest with both hands. Mouth to mouth resuscitation 

involves tilting the victim’s head backward, then pinching the victim’s nose 

and breathing air into the mouth. Continue until the natural breathing is 

restored. 
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 Keep the victim warm using a light blanket 

 

 Seek medical help immediately  
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Lesson Consolidation and Closure: 10 Minutes 

Student Activities 

 

 

Expected Homework 

1. Define the following 

a. First Aid 

b. First Aid Kit 

2. Answer the following questions briefly  

 

 

 

 

 

 

 

 

 

Ask and answer the questions given 

by the fellow students 

The teacher summarizes the lesson. The teacher should give a brief summary of 

the entire lesson by reminding students of the discussed issues (Lesson 

objectives). Teacher should clarify, some of the doubts from the presentation of 

first aid, procedures of helping the victims of severe bleeding, burns and 

suffocation.  

Also, he/she should ask students if there is any question or suggestions on the 

lesson presented. The teacher finishes the lesson by telling the students that they 

have learnt the general concept of first aid, first aid kit and the uses of its 

components and first aid procedures to victims of accidents. 

He or she has to inform the students that students have practised several activities 

to support the victims of accidents in the laboratory which are very important in 

laboratory safety. The teacher finally assigns some reading tasks to students so 

that they can answer the questions provided as a home work. 
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Appendix 10: Chemistry Syllabus 
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Appendix 11: Scheme of Work 
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Appendix 12: Lesson Plan 
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Appendix 13: Introduction Letter from the University of Dodoma 
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Appendix 14: Permission Letter from RAS Shinyanga 
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Appendix 15: Permission Letter from Shinyanga Municipal Director 

 

 


