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ABSTRACT 

This study examined the innuence of the Diploma 111 Basic Education (DBE) 

programme run by Colleges of Education on beginning teachers' teaching 

efficiency in mathematics. The study employed sequential explanatory mixed 

method design . In all, the study used 184 teacher participants comprising 104 

beginning and 80 in-service teachers selected using multistage sampling techniques 

- simple random , purposive and proportionate sampling. Observation schedule, 

questionnaire and semi-structured interview guide were used to collect data which 

were analysed and discussed within the framework of Val siner's Zone Theory. The 

quantitative data were analysed using descriptive statistics (mean, standard 

deviation) and inferential statistics (independent sample t-test, one-way analysis of 

variance - ANOVA) while the qualitative data were analysed narratively. It was 

found that the DBE programme was effective in building the teaching practices and 

altitude of beginning teachers. The teaching practices of the DBE trained teachers 

were rated very high. There was no statistically significant difference between 

teaching practices of beginning teachers and in-service teachers. Attitude of the 

beginning teachers towards teaching ofmathematics was also positive. Overall , the 

beginning teachers perceived the training programme as being useful. However, 

teaching practices and attitudes of beginning teachers were found to differ across 

specialties (early childhood, primary and junior high). It was therefore 

recommended that Mentoring Universities should consider extending the duration 

of the method of teaching mathematics course from one semester to at least two 

semesters to gi ve room to preservice teachers to internali se the content of the 

methods course to improve teaching efficiency. Suggestions were made for further 

studies. 
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OVCI'vicw 

CHAPTER ONE 

INTRODUCTION 

Academic scholars are of the view that the key to transforming schools and 

improving academic achievements is improving teacher-training programmes. 

Further, studies have indicated that the teacher is the main determinant of what 

pupils learn and the aspect of the teacher that mostly affects pupils learning is their 

teaching practices. Despite the continual investment in training of teachers to 

Improve the quality of teaching and learning in schools in Ghana, the 

underachievement of Basic School pupils in mathematics still lingers, suggesting 

that there is a challenge with the way mathematics is perceived and taught at that 

level. This study therefore examined the influence of the regular Diploma in Basic 

Education (DBE) programme on beginning teachers ' Teaching Efficiency in 

Mathematics (TEM). Teaching efficiency was herein assessed using Valsiner's 

zone theOlY as a lens on some aspects of teaching practices that have been shown 

to positively relate to teaching and learning. Understanding ho'vv preservice 

teachers ' training programme influences beginning teachers TEM is a necessaty 

precursor to developing policies that could support them. This chapter therefore 

presents the background to the study , the statement of the problem, purpose of the 

study , research questions and hypotheses, significance and the organisation of the 

study. 
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Background to the Study 

Darling-Hammond (2000) argued that, holding other factors constant, the 

strongest factors that determine student' s achievement are teacher preparation and 

celtification, especially in mathematics and reading. Preparation of teachers for the 

teaching profession is critical to any country that seeks to improve the quality of its 

education (Boudersa, 2016). To achieve quality learning outcomes in mathematics 

education, the teacher must facilitate learning in the mathematics classroom 

(Prempeh, 2018). To do that, the teacher needs not only be equipped with 

knowledge and skills but also the behaviour required for teaching mathematics 

since teaching is considered as an art and science. The teacher therefore has the 

responsibility to efficiently utilize appropriate methodology to teach in ways that 

\,vi II bring out the best from pupils in terms of academic achievement (Yara, 2009). 

The view that the "teacher is more important than the equipment of his 

laboratory for the understanding of the chemical concepts has always been evident" 

(Bajah (1979) as cited in Abu, & Fabunmi, 2009, p.14). The argument has been that 

no matter how good the laboratory equipment may be, they remain mere teaching 

aids for improved performance. However, the assumption that effective teaching 

only requires understanding of a few basic ideas has led to the misconception that 

teaching is easy (Darling-Hammond & Baratzs, 2005). Darling-Hammond and 

Baratzs noted that an effective teacher must possess an understanding of three 

things: learners, subject matter and teaching. Thus, a real understanding of teaching 

mathematics goes beyond mastery of few basic facts , but includes knowledge of 

the learncr, content specific pedagogics, classroom organization and management 
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strategies and approaches for creating and USIng assessment to check for 

understanding. In other words, for quality teaching and learning of mathematics, 

teachers need to acquire some level of competencies through training. 

The first place where teachers develop their competencies is the preservice 

teacher training (Wolf, 2018). The objective of any teacher-training programme 

should therefore be directed towards equipping teachers with the necessary 

competencies for them to act as agent of change in the classroom. For teachers to 

be able to discharge their duties diligently , they need to possess two kinds of 

competencies: academic competencies and methodological competencies 

(Siddique, 2010). The academic competences include the ability of the teacher to 

possess certain basic subject matter knowledge necessary for the subject they teach. 

In this case, the mathematics teacher should possess sufficient knowledge and 

understanding in all the areas specified in the Basic School mathematics 

curriculum. The methodological competences, on the other hand, includes 

knowledge of the processes of teaching; thus, knowledge and skills necessary to 

create conducive learning environment for effective learning to take place. It is 

expected that teachers who successfully complete their training should be 

knowledgeable in both content and the appropriate methodology to effectively 

communi cate mathematics concepts to learners in the classroom. 

Indeed, the quality of teaching and learning largely depends on teacher 

preparation or training (Akyeampong, Lussier, Pryor & Westbrook, 2013). As 

Struyf, Adriaeensens and Meynen (2011) puts it , teacher training evidently 

influences several competences of beginning teachers. For instance, teachers who 
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are prepared in teacher education programmes feel better prepared for teaching than 

those who enter teaching without preparations (Darling-Hammond, Chung & 

Frelow, 2002) . Empirically, the achievement scores for students who were taught 

by most qualified teachers far outweigh the scores for students taught by least 

qualified teachers (Darl ing -Hammond, 2010). 

In a related study to investigate the impact of teacher training on students 

learning and whether trained teachers make any difference in organizational 

performance, it was evident that teacher training has positive impact on students 

learning attitude and consequential improvement in organizational performance 

(Ali & I-Iamza, 2018). The study further explained that, through training, teachers 

can adopt novel instructional teclmiques that arouse students' The implication is 

that trained teachers should be able to use their tailored training experiences to 

create a supportive and engaging classroom environment for pupils to learn 

mathematics with understanding. 

In recent times, improving the qualities of teaching and learning of 

mathematics has been a major concern to teacher training institutions in many 

countries. For example, the National Institute of Education, the teacher training arm 

of the Singapore Ministry of Education, had put in place mechanisms to ensure that 

teacher trainees who are to be trained to teach mathematics have basic mathematics 

mastery (Toh, Chua & Yap, 2007). In pmticular, the Singapore teacher trainees are 

expected to pass a mathematics qualifying test by at most three attempts before their 

graduation Ii'om the National Institute of Education. Trainees who pass the test are 

deemed to have adequate knovvlcdge, both in terms of sound pedagogy and in terms 
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of proficient content knowledge to teach mathematics. On the other hand, those 

who fail the test (on third attempt) are deemed to have inadequate mathematics 

content knowledge to teach mathematics (Toh et aI., 2007). The aim of the 

qualifying test is to ensure that teacher trainees have the minimum content that is 

essential for teaching mathematics at a particular level. 

Further, in Poland, all preservice teachers who are supposed to teach Grade 

4 and beyond are given specific training in mathematics, and they are expected to 

demonstrate a high level of mathematics knowledge and competencies as such 

(Brese, 2012). In addition to the special training in mathematics, the requirement 

for entry into teaching in Poland had been raised as one of the quality assurance 

policies. Also, in some other countries such as Canada, Norway and Malaysia, as 

part of the measures to ensure quality teaching of mathematics, entry into teacher 

preparation programmes is limited to only students who have successfully 

completed mathematics course at the University level (Brese, 2012). 

Again, in USA, the No Child Left Behind Act, NCLB (as cited in 

Greenberg, Rhodes, Ye, & Stancavage, 2004), stipulates that highly qualified 

teachers must demonstrate that they have sufficient subject-matter knowledge and 

teaching skills with a minimum of bachelor's degree to be able to teach. These 

measures highlight the importance of teacher quality and the need for teachers to 

be given special training in order to teach mathematics efficiently. 

In Ghana, the quality of teaching and learning in schools have been 

described as an arca of concern (Akyeampong & Furlong 2000; Asare & Nti, 2014; 

Buabeng, Ntow, & Otami, 2020). To this end, attention has been directed towards 

5 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



improving teacher training programmes (Akyeampong & Furlong, 2000;. Asare & 

Nti, 2014) with the aim of improving the quality of the teachers sent into the 

classroom, especially to teach mathematics at the Basic School level. The impetus 

to improve the quality of teaching and learning in schools has led to many forms of 

quality assurance measures in the Colleges of Education. 

For instance, to ensure that teachers who completed their programmes of 

study were competent enough to teach in schools, each trainee was expected to pass 

an end of training examination conducted by the Institute of Education, University 

of Cape Coast (Asare & Nti, 20 14a). In addition, student teachers in their first year 

are expected to pass both internal and external promotional examinations of which 

mathematics is an integral patt. Student teachers who pass all their subjects in the 

external examination are considered to have sound subject knowledge for 

professional development in teaching (Akyeampong & Furlong, 2000). On the 

other hand, student teachers who fail this examination are made to withdraw from 

the programme with the reason that they do not have the necessaty subject 

knowledge background for teacher development. 

The key to transforming schools and improving academic achievements in 

Ghana is improving teacher-training programmes (Armah, 2017). Teacher training 

programme is seen as an important avenue for improving the knowledge and skills 

of teachers. The concern has been that teachers need to acquire some kind of special 

preparation or skills to be able to teach at all levels (Asare, & Nti, 2014; Buabeng, 

Ntow, & Otami , 2020). 
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One recent study that had confirmed the need for Ghanaian teachers to be 

prepared adequately in order to teach mathematics for conceptual understanding at 

the Basic School is that of Butakor, Ampadu and Cole (2017). In their study, they 

analysed the Trends in International Mathematics and Science Study (TIMSS) 2011 

mathematics data to find out which school level variable contributed significantly 

to the abysmal performance of Ghanaian students. The study concluded that 

inadequate preparation of teachers partially contributed to the poor performance of 

Ghanaian students in mathematics of which emphasis was on lower rather than 

higher thinking skills. Clearly, teachers need special preparation or training to be 

able to inilllence their pupils' learning outcome in mathematics. Such concerns and 

similar others have led to systematic efforts by educators in the country to 

investigate teacher preparation programmes to ensure that they produce teachers 

who can perform competently as teachers (Asare, Mereku, Anamllah-Mensah & 

Oduro, 2012), especially in mathematics. 

Ghana over the years, has chat1ed the path of investing in high quality 

teacher preparation in ensuring that teacher trainees have at least the minimum 

competencies necessary to enter the teaching profession (Armah, 2017). As such, 

there have been several programmes to upgrade teachers' competences in teaching 

mathematics and other subjects especially at the Basic School level. For instance, 

new programmes were introduced to upgrade teachers ,vith Certificate B to 

Certificate A (Akyeampong & Furlong, 2000). Further, there was the need for 

teachers to specialize in specific subject areas such as Mathematics, English, 

Science and the Arts. As such in 1962, there was the introduction of specialist 

7 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



courses to train teachers in some subject areas. To further improve the professional 

competences of trained teachers, there was an introduction of a 3-year post­

secondary residential teacher training programme of which the first batch 

completed in 1978. 

Furthermore, in order to equip all Ghanaian preservice teachers with the 

needed mathematical skills, insight, attitude and values that they will need to be 

successful in their chosen careers and daily lives, the Ministry of Education (MoE) 

in collaboration with Teacher Education Division (TED), upgraded the then 38 

initial Teacher Training Colleges to 3-year Diploma in Basic Education (DBE) 

programme. The introduction of the DBE programme was in response to a general 

outcry that teacher education programmes in sub-Sahara Africa lacked real 

classroom practicum (Akyeampong, 2017) . As a result, the Diploma in Basic 

Education programme was introduced with the aim of giving preservice teachers 

opportunity to learn how to teach in real classroom with hands-on activities. So, the 

then three-year residential programme was reduced to a model known as IN-TN­

OUT, where preservice teachers spend the first two years on campus and the whole 

of the third year dedicated to real classroom practicum in attached schools outside 

the college known as off-campus teaching practice (Akyeampong, 2017). 

Under the DBE programme, all preservice teachers received training in both 

subject matter content and pedagogy of teaching mathematics at the Basic School 

level (Davis & Ocansey, 2016). Prospective teachers who successfully complete 

the preparation programme are expected to acquire basic competences to teach at 

the Basic School level. The question is whether these beginning teachers are 

8 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



teaching mathematics with efficiency that will bring conceptual understanding. 

Although the DBE curriculum documents in mathematics strongly advocated pupil-

centred approach of teaching mathematics, Agyei and Voogt (2016) asserted that 

the most common teaching approach used in teaching mathematics in Ghanaian 

schools is the teacher-cantered approach, where the teacher does most of the mental 

works in the classroom leaving the pupils as passive recipients of knowledge. 

An earlier study indicated that the mathematics teacher needs more than just 

a strong knowledge of the content in order to teach mathematics (Thompson & 

Thompson , 1996) . The way teachers teach mathematics is equally important as the 

content they teach. As such, teachers need to possess strong background in both 

content and pedagogy of teaching mathematics to be successful in their classroom. 

For instance, although a teacher possessed a strong understanding of rate , he could 

not explain that understanding in a way that would help students develop 

conceptual understanding of rate (Thompson & Thompson, 1996). What this means 

is that there is more to learning plenty of mathematics courses for one to teach 

mathematics efficiently . The beginning teachers in this current study have had 

training in both content and methods of teaching at the Basic School level. The 
~ 

expectation was that these teachers would be able to apply the strategies and 

techniques learnt during training to explain mathematical concepts in ways that will 

foster pupils ' understanding. 

Interestingly, methods of teaching mathematics has been identified as one 

of the main factors contributing to the low achievement of Ghanaian pupils in 

mathematics (Agyei & Voogt, 2016). Indeed, methods of teaching is very impOltant 
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to achieving the goals of teaching, since it is no longer considered as repertoire of 

techniques employed by teachers to maintain discipline or order in the classroom 

(Kennedy, 2018). The focus of this study was therefore on the DBE programme 

with attention on methods of teaching mathematics course since it forms an integral 

part of the programme and includes mastery of specific pedagogies of teaching such 

as skills in preparing lesson notes, selection of appropriate teaching learning 

materials and teaching approaches, effective classroom organisation and 

management techniques. The methods of teaching course further builds the 

confidence of the preservice teachers in teaching through on-campus and off­

campus teaching practices (Adu-Yeboah & Kwaah, 2018). 

Considering the many reforms in teacher preparation programmes in Ghana, 

which were as a result of needs assessment of the country, one would have expected 

that teacher-preparation programme in the country should have great influence on 

teachers teaching practices as well as their attitude toward teaching with the 

corresponding improvement in pupils' achievement in mathematics. But it has been 

shown that there has not been much improvement in pupils' achievement in 

mathematics at the Basic School (Agyei & Voogt, 2016). It is unclear how 

beginning teachers make use of the ideas they acquired from their training 

programme to teach mathematics. It is also not clear whether the methods of 

teaching mathematics, as a component of preservice teacher preparation 

programme, has any influence on teachers' attitude towards teaching mathematics; 

and whether, beginning teachers (BTs) perceive their preparation programme to be 

useful in connection 'vvith their teaching practices in mathematics. 

10 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



Until recently, the DBE programme has been the main preservice teacher­

training programme that prepares teachers for Basic Schools in the country. The 

programme trains all teachers at the Colleges of Education with the same national 

curriculum and assessment procedures (Akyeampong, 2017). This study focused 

on beginning teachers who are products of the Diploma in Basic Education 

programme for two reasons: First, beginning teachers have the most recent 

exposure to both theory and practicum from college and have not been exposed to 

any form of professional learning or in-service training. As such, all their practices 

can be attributed to the training programme. Second, at the time of the study, the 

beginning Basic School teachers who were available and had undergone complete 

cycle of teacher training were all products of the DBE programme. It was therefore 

necessary to use the DBE programme as the basis to study the influence of 

preservice teacher training programme on beginning teachers' teaching efficiency 

in mathematics. 

The assumption underlying preservice teacher education programme is that 

after going through preparatory programmes, prospective teachers should be able 

to apply the knowledge and skills they have acquired during course work to bring 

changes in their actual classrooms (Asare, et.a!., 2012; Liljedahl et ai. , 2009), 

pmticularly concerning the ways mathematics is taught and the curriculum in 

genera!. Studies have shown that initial teacher preparation has strong influence on 

beginning teachers' teaching practices (Akyeampong et ai., 20\3). However, other 

studies have shown that few teachers in their early years of teaching felt very 

prepared to select and adapt curriculum materials, control students indiscipline and 
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other classroom managements as well as students assessments (Coggshall, Bivona 

& Reschly, 2012). These suggest that although beginning teachers may have 

acquired the necessary ideas and skills for teaching from training, they may have 

challenges using these ideas on the field. 

In addressing the challenges beginning teachers (BT) encounter as they try 

to adapt to their new environment, some institutions have designed stretchered 

programmes involving mentoring or peer support to help teachers in their early 

years of teaching career (Wong, Britton & Ganser, 2005). In Ghana, the National 

Teaching Council (NTC), having realised the concerns ofBTs, recently earmarked 

the first year in service as induction year for all beginning teachers who successfully 

complete College of Education and in addition passed the teacher licensure 

examination (NTC, 2019). The programme is to usher BTs into the teaching 

profession. As such, all the products of the DBE programme had to do a mandatory 

one-year National service before regularizing their posting to schools. Before then, 

in Ghana, the initial teacher preparation programme has been the first and the main 

source of competences of professional teaching for Basic School teachers in their 

early years of teaching. 

All BTs in Ghana are therefore expected to be ready to engage in 

meaningful teaching of mathematics in the real classroom right after completing 

their training programme. The assumption is that beginning teachers should be able 

to make efficient use of the knowledge and skills they have acquired to help pupils 

to acquire transferable skills. Knowing how initial teacher preparation programmes 
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shape beginning teachers' teaching practices is therefore critical to improving Basic 

School mathematics teaching and learning. 

With the foregoing background preparatory programme III content and 

methods of teaching mathematics, beginning teachers should have their attitudes, 

beliefs and practices towards the teaching of mathematics changed positively. It is 

possible that, although beginning teachers go through the same coursework at the 

college, individual teachers exit the training programme with variations in their 

teaching practices, behaviour and ability to implement the content of the training 

programme (Rosenberg, Griffin, Kilgore & Carpenter, 1997 as cite in Sparrow, 

2000). Some beginning teachers are likely to maintain their initial attitudes even 

on completion while others may also have their attitudes changed superficially. 

Earlier studies have also shown that teachers do not necessarily apply the 

knowledge and skills acquired from training in their early years, particularly first 

year of the teaching profession (Jordan, Kuriloff, Sutherland, Ponnock & Hoffman, 

2018). This suggests that beginning mathematics teachers may use the ideas learned 

from their training programme over time. Could this mean that mathematics 

teachers who have more years of teaching experience perform better than those who 

are just beginning teaching in terms of teaching efficiency? Examining the teaching 

practices of beginning and non-beginning (in-service) mathematics teachers could 

provide an insight into how both groups of teachers teach mathematics with respect 

to efTiciency. Understanding this relationship could give an indication for future 

professional development programmes for both groups of teachers in order to 

improve the teaching and learning of mathematics at the Basic School. 
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The concept of teaching efficiency could be explained by comparing it with 

teaching effectiveness. First, it should be noted that teaching efficiency is 

determined by comparing educational output with educational input (Darvas & 

Balwanz, 2014). In this case, educational input represents the competencies that the 

preservice training programme provided to beginning teachers while the output 

represents the aspect of the trainjng experiences that beginning mathematics 

teachers give out to pupils in the classroom. Now, the relationshjp between 

effectiveness and efficiency is that effectiveness is a measure of 'goodness' of the 

output, while efficiency is a measure of the resources required to achieve the 

output. The resources here refer to the teachers' teaching practices or competencies 

and their attitude towards teaching mathematics. The logic is that once the resources 

are good there should be productive learning outcomes in mathematics. 

Different authors have defined and measured teaching efficiency using 

several approaches. For instance, Wang, Zhang and Zhou (2013) defined high 

teaching efficiency in mathematics as "teacher's classroom instructional behaviour 

that may stimulate students' high learning efficacy" (pg. 56). In a meta-analysis of 

studies on measurement and prediction of teaching efficiency, Barr (2020), pointed 

out five different ways by which different authors defined teaching efficiency. 

Teaching efficiency have been defined in terms of: (i) qualities of the teacher; (ii) 

expected competencies; (iii) desired pupils' learning outcome; (iv) behaviour 

control - knowledge, generalized skills, interest, attitude and ideals; and (v) all 

other definitions considered under miscellaneous. 
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In this study, the purpose was to examine the influence of pre service teacher 

training programme, Diploma in Basic Education (DBE) on beginning teachers' 

teaching efficiency in mathematics (TEM). In view of this purpose, teaching 

efficiency was operationalised in terms of behaviour control - teachers' teaching 

practices and their attitudes towards the teaching of mathematics which result in 

increasing learners' performance in mathematics. Teaching efficiency is thus the 

ability to utilise the ideas learned from training to teach mathematics lessons in an 

easy flowing and direct manner. In other words, the teachers' teaching practices in 

respect of both content and methods of teaching mathematics course. It is 

hypothesised that beginning teachers who have successfully gone through their 

training programme, specifically, the Diploma in Basic Education (BDE) 

programme, should be able to teach mathematics efficiently. 

The reason for focusing this study on teaching efficiency is that, quite 

recently in Ghana, attention has been shifted from over reliance on summative 

assessments to formative assessments to support meaningful teaching and learning 

at the Basic School level (Buabeng, Ntow & Otami, 2020). Emphasis is more on 

getting pupils to make sense of the mathematics they learn rather than memorizing 

facts, rules and formulas. Pupils at the Basic Schools are to focus on making 

grounds on academic work as reiterated in a circular signed by the deputy Director 

General of Ghana Education Service, Dr. Kwabena Bempah Tandoh 

(Citinewsroom, 2021). If the focus is on how to help pupils acquire basic 

mathematical skills for healthy living, then educators should be concern about 

improving the resources required to achieve this goal (that is teaching efficiency). 
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One important resource identified to play a vital role in efficiency of 

teaching mathematics is the behaviour of teachers in the classroom (Wang et.a!. 

2013). Empirical evidences had shown that the attitude of teachers towards the 

teaching of mathematics is a significant factor that affects their practices in teaching 

mathematics (Domino, 2016; Tabuk, 2018), and consequently affects the attitudes 

of pupils towards the learning of mathematics (Ernest, Wilson, &Wilson, 2004; 

Standslause, Maito, & Ochiel, 2013). This means that teaching for conceptual 

understanding in mathematics is dependent not only on cognitive abilities but also 

on the attitude of the teacher towards teaching the subject. It is therefore important 

to study how teacher preparation programme influences teachers' attitude towards 

teaching mathematics. 

Attitude is a way of thinking about something (Standslause et aI., 2013). It 

is a mental state involving beliefs and feelings (Latchanna & Dagnew, 2014). Zan 

and Martino (2007) defined the attitude of an individual towards mathematics 

simply as negative or positive emotional disposition the individual holds for 

mathematics. This current study adopted the definition of attitude suggested by 

Latchanna and Dagnew (2014), as the individual's thoughts, beliefs and feelings 

about teaching mathematics and the consequential influence on their instructional 

decisions in the classroom - the way teachers view the teaching of mathematics; 

whether they feel teaching mathematics is an easy or a difficult task. 

Studies have shown that there is a strong relationship between teachers' 

positive attitudes towards mathematics and their teaching practices (Mewborn & 

Cross, 2007; Thompson, 1992). What it means is that teachers' attitudes to the 
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teaching of mathematics are well informed by the decisions they make in their 

classrooms, and these decisions go a long way to affect pupils learning of 

mathematics. Exploring the mental and emotional attitudes of beginning teachers 

towards teaching mathematics is an important area of research. 

Indeed, the behaviour of a teacher towards the teaching of mathematics can 

change the attitude of pupils towards the learning of the subject (Domino, 2016; 

Standslause, Maito, & Ochiel, 2013). For example, if a teacher's attitude towards 

teaching mathematics is positive, it will be manifested in their practices while 

teaching and that will have rippling effect on pupils' learning. It is therefore 

important for teachers of mathematics to develop passion or positive attitudes for 

teaching the subject in order to create conducive learning environment for pupils to 

learn and understand mathematics. As such, any intervention targeted at improving 

pupils' achievement in mathematics should be directed toward helping 

mathematics teachers to develop positive attitudes towards the teaching of the 

subject. 

Pupils at the Basic School are young and vulnerable and that any attitude or 

behaviour they develop at that stage can follow them for life. The reason is that it 

is this early stage of life that pupils encounter the first fomlal learning experience 

(Akyeampong et ai., 2013). It is therefore important for Basic School teachers to 

create the enabling classroom environments for pupils to develop the basic 

competences in numeracy that serve as foundation for future learning of 

mathematics. This study therefore examines the attitude of Basic School teachers 
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towards the teaching of mathematics because of its consequential effects on pupils' 

attitudes to learning the subject. 

Despite the massive investment in teacher education programmes in Ghana, 

in terms of improving the quality of teaching and learning of mathematics, the issue 

of underachievement of pupils in mathematics at the Basic School level still lingers. 

It is unclear whether beginning teachers are making good use of the knowledge and 

skills they received from their initial preparation programme, how they perceive 

their training programme in relation to their teaching practices and how the 

preparation affects their attitude towards teaching. To address the poor performance 

of pupils at the Basic School, it is important to examine the influence of pre service 

training programme on beginning teachers teaching efficiency in mathematics. 

Understanding how preservice teachers' training programme influences beginning 

teachers teaching practices and their attitude towards teaching mathematics is a 

necessary precursor to developing policies that could support them in their early 

years of teaching career. 

The approach employed by this study is the extent to which beginning 

mathematics teachers' teaching practices measures with expected competences 

from the training programme and not necessarily how the practices improve pupils' 

performance. The assumption is that the mastery of these competences by teachers 

will result in quality teaching of mathematics, and this will in turn lead to improved 

pupils' performances. Even though emphasis is not on pupils' performance, the 

researcher believes that the outcome has implication for pupils' performance in 

mathematics. 
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Statement of the Problem 

Mathematics is a foundation course that has application across all other 

subject areas; as such, a good grasp of the subject, especially at the early stages of 

life, has the potential of improving pupils understanding of the world around them. 

Accordingly, it is expected that every child of school going age must do 

mathematics. In Ghana, mathematics is a compulsory subject at the basic and senior 

high school levels due to its importance. Students are expected to pass mathematics 

before entering any high institution in Ghana. Despite the compulsory nature of 

mathematics, the performance of Ghanaian pupils at the Basic School level 

continues to be low. This abysmal performance of pupils in mathematics has 

reflected in Ghanaian pupils performance in mathematics on some national and 

international examinations, especially when analysis, critical thinking and problem 

solving skills are required (Butakor et aI., 2017). 

On the international stage, Ghanaian students' level of performance in the 

Trends in Intemational Mathematics and Science Study (TIMSS), in 2007 and 2011 

though showed a significant improvement over the performance in 2003 when 

Ghana first participated, remains among the lowest in Africa and the world. In 2011 

for instance, Ghana was ranked at the bottom of the list of participating countries 

(Butakor, Ampadu & Cole, 2017). One of the factors identified to have contributed 

to the poor performance of Ghanaian pupils in the TIMS 2011 assessment was 

inadequate preparation of teachers. Butakor et al. recommended that teacher 

preparation programmes focus on the development of teachers' subject matter 

knowledge and pedagogical content knowledge; such a programme should provide 
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preservice teachers the opportunity to learn modem and innovative teaching 

methods and strategies that will enable students think critically. 

In addition, the result of the Early Grade Reading Assessment (EGRA) and 

Early Grade Mathematics Assessment (EGMA) indicate abysmal performance of 

Ghanaian students on national assessment (USAID, 2016). The EGRA and the 

EGMA are various forms of assessments designed to determine how students in a 

country are performing overall compared to its curriculum and examine the 

effectiveness of a specific intervention or teacher training programme. Specifically, 

EGMA determines whether children are developing the fundamental skills upon 

which other mathematical skills are built. In 2013, the Ghana Education Service 

(GES) conducted the first EGRA and EGMA throughout the country and the second 

in 2015. Like the 2013 EGMA, the 2015 EGMA report indicated that by the end 

of Primary 2 (P2), majority of public-school pupils were not doing mathematics 

beyond the most procedural level. The EGMA result showed that in general, pupils 

in Ghana do not have the foundational skills required to grasp the basic concepts in 

mathematics. 

It became evident from the data gathered by EGMA that Ghanaian pupils 

have difficulty with mathematics beyond memorisable level as pupils tend to 

memorise facts, rules and procedures rather than learning the basic concepts needed 

to make meaning (USAID, 2016). Also, the National Education Assessment (NEA) 

survey has shown important learning gaps in mathematics at the Basic School level 

(NEA, 2016). The poor performance of pupils in mathematics at the Basic Schools 
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suggests that something is fundamentally wrong with the teaching and learning of 

mathematics at that level. 

Pruticularly, the difficulty of Basic School pupils in Ghana to grasp 

conceptual understanding of school mathematics indicates that there is a challenge 

with the way mathematics is taught at the Basic School. This is because literature 

has shown that the way mathematics is presented to pupils have much influence on 

what and how they learn the subject (Kennedy, 2018). Other studies have also 

indicated that most pupils do not appreciate the impOltance of the mathematics they 

learn at school because of the way the subject is conceived and taught (Agudelo­

Valderrama, 1996; Ampadu, 2013). Specifically, it has been found that the 

presentation of mathematics lessons in Ghanaian primary schools had been more 

of teacher-centered approach, where pupils have little chance of even asking 

questions in the classroom (Mereku, 2016). 

This situation of the teacher domineering mathematics classroom 

discussions makes it difficult for pupils to relate mathematical concepts to real life 

situations; thereby, making them lose interest in the subject. Mathematics is not a 

difficult subject as pupils perceive it to be. The problem has to do with the way 

concepts ru·e presented to learners. Pupils will appreciate mathematics if teachers 

should present lessons in ways that will enable pupils make meaning of the 

mathematics they learn by employing innovative methods and strategies as well as 

worthwhile activities that will engage all leaners deeply in leru·ning the subject. 
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A study by Wenglisky (2002) has also shown that teachers' classroom 

practices have significant relationship with what pupils learn in mathematics. 

According to Wenglisky, the classroom is the "primary venue" through which 

students learn. Indeed, the classroom is the main place where both students and 

teachers largely interact in the knowledge acquisition process (Franke, Kazemi & 

Battey, 2007). As such, the techniques and strategies the teacher employs in the 

classroom affect how students learn mathematics. For example, when pupils were 

asked to indicate with reasons why they liked or disliked mathematics, majority of 

them indicated that the way teachers teach mathematics was the main reason that 

made them develop interest or hatred for the subject (Domino, 2016). Whatever 

actions the teacher takes in the mathematics classroom in terms of their attitude and 

practices will have effect on pupils learning (Sweeting, 2011). Teachers are 

therefore responsible for creating an enabling classroom environment for 

meaningf-u\ teaching and learning of mathematics. Lessons should be planned and 

sequenced logically in order to help pupils grasp the mathematical concept that is 

being taught. It is also the responsibility of the mathematics teacher to create a 

positive teacher-pupil interaction to facilitate meaningful discourse in the 

classroom. 

The understanding that teacher's classroom practices playa pivotal role in 

how pupils learn mathematics (Wenglisky, 2002) and the fact that to improve 

quality of teaching and learning is to improve initial teacher preparation programme 

(Akyeampong et al., 2013) has called for the need to examine the influence of initial 

teacher preparation programme on beginning teachers' teaching efficiency in 
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mathematics. In measuring the teaching efficiency, the study relied on four 

competencies identified in literature to relate to teachers teaching practices with the 

consequential effect on pupils learning. These competencies are ability to plan 

lesson coherently, classroom management and organisation skills, ability to apply 

appropriate methods for lesson delivery, and professional engagement on the part 

of the teacher. As alluded to earlier, for the mathematics teacher to be successful, 

he/she should be able to plan and enact their lessons coherently and create cordial 

teacher-pupil interaction in the classroom. 

Literature had also revealed that teachers make use of the ideas they learnt 

from initial training over time and not necessarily immediately after completion 

(Jordan, et.al., 2018). It presupposes that the teaching practices of teachers who 

have taught mathematics for more years could be better than that of teachers in their 

early years of teaching. This was the motivation behind the inclusion of non­

beginning (in-service) mathematics teachers in this study. The rationale was to 

examine whether indeed there existed significant difference between the teaching 

practices of beginning and in-service Basic School mathematics teachers. 

A number of studies have examined the impact of teacher preparation 

programmes (Good, et.a\., 2006; Ali, & Hamza, 2018; Will, Kuriloff, Sutherland, 

Ponnock, & Hoffman, 2018), impact of mathematics method course (Durkee, 2019; 

Ensor, 2001) as well as prospective teachers' attitude towards teaching mathematics 

(Tabuk, 2018). Good et aI., for instance, examined whether teacher preparation 

makes a difference in how first year teachers teach and found that type of 

preparations related with higher quality management practices an10ng the 
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beginning teachers. Ali and Hamza (2018) investigated the impact of teacher 

preparation programme on pupils learning and found that pupils' learning is 

dependent on teacher preparation. Durkee assessed elementary mathematics 

method courses and beginning teachers' readiness to teach numbers and operations 

and found that mathematics method courses could positively affect preservice 

teachers' attitude towards the teaching and learning of mathematics. Ensor looked 

at recontextualisation of mathematics method course by beginning teachers. After 

examining the performance of the beginning teachers in relation to the mathematics 

method course and later of their performance in relation to pupils learning, Ensor 

concluded that the beginning teachers' biographies and school context shaped their 

teaching practices. 

In Ghana, research on initial teacher education have focused on the impact 

of pre-service teachers training programme (Wolf, 2018) and impact of initial 

teacher training on early primary grade teachers' classroom performance in reading 

and mathematics (Adu-Gyamfi, Donkoh, & Addo, 2016). Other studies on teacher 

education in Ghana had also focused on teacher educators' practices and their 

vision of good teaching in the context of teacher education reform, and prospective 

primaIY teachers attitude towards teaching mathematics (Tabuk, 2018). For 

instance, Tabuk explored prospective Ghanaian primary school teachers' attitude 

towards teaching mathematics and found that the prospective teachers showed 

positive attitude towards teaching mathematics. According to Adu-Gyamfi, et ai., 

initial teacher preparation had strong influence on newly qualified teachers' 

classroom performance in reading and mathematics. 
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However, though the aforementioned studies (Adu-Gyamfi, et aI., 2016; 

Akyeampong, 2017; Durkee et.al., 2019 ; Ensor, 2001; Good et aI., 2006; Tabuk, 

2018; Wolf, 2018), have highlighted the vital role teacher preparation plays in the 

quality ofteaching mathematics, they did not specifically examine how preservice 

training programme influenced beginning teachers' teaching efficiency in 

mathematics and their attitude towards teaching the subject. Further, most of the 

previous studies used either qualitative or quantitative approach by selecting few 

beginning teachers from just few colleges, which could limit the generalisability of 

the findings. 

In addition, most previous studies that have focused on preservice teachers' 

preparation programme and its influence on teachers teaching practices were 

carried out in more developed countries. This study aimed to address the gaps in 

literature by examining the influence of preservice teacher training programme on 

teaching efficiency in mathematics among a number of beginning Basic School 

teachers from various Colleges of Education in Ghana using the explanatory 

sequential mixed method design to ensure in-depth understanding of the 

phenomenon. 

Purpose of the Study 

The purpose of this study was to examine the influence of the Diploma in 

Basic Education programme run by Colleges of Education beginning teachers' 

teaching efficiency in mathematics, using the explanatory sequential mixed method 

design. The focus was to examine the influence of the DBE programme on 

beginning teachers' lesson planning, teaching methodology and delivelY, 
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classroom management and organisation as well as their professional commitment. 

It also examined the perception of beginning Basic School teachers about the 

influence of their method of teaching mathematics course on their · teaching 

practices. This was to assess whether the teachers attribute their success in the 

classroom to the methods of teaching mathematics course they did at the college. 

Was the method course necessary in terms of their teaching practices. Further, the 

study investigated the impact of the training programme on beginning teachers' 

attitudes towards teaching mathematics and whether there was significant 

difference in attitude of the teachers towards teaching mathematics at the Basic 

School based on specialism. 

Research Questions 

The following were the research questions that guided the study. 

1. What is the influence of Diploma in Basic Education (DBE) programme on 

beginning Basic School teachers' teaching practices (teaching efficiency) in 

mathematics? 

2. What are DBE trained teachers' perceptions about the influence of the 

methods of teaching mathematics course taken at the college on their 

teaching practices (teaching efficiency)? 

3. What is the influence of the method of teaching mathematics course on 

beginning teachers' attitudes towards teaching of mathematics? 
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Research Hypotheses 

The following research hypotheses were formulated and tested: 

Hal: There is no significant effect of specialties (early childhood, primary and 

Junior high school) on the influence of methods of teaching mathematics course on 

teaching practices of beginning teachers. 

Ha2
: There is no significant effect of specialties (early childhood, primary andjunior 

high school) on the attitude of beginning teachers towards teaching of mathematics. 

Ha3
: There is no significant difference between teaching practices of beginning 

teachers and in-service teachers at the Basic School. 

Significance of the Study 

This study sought to examine the influence of preservice teacher preparation 

programme on beginning teachers teaching efficiency in mathematics. The findings 

of this study could contribute to the understanding of the relationship between 

preservice teacher preparation programme and teachers' teaching practices in 

mathematics at the Basic School. Further, knowing the perceptions of beginning 

teachers about the influence of methods of teaching mathematics course taken at 

the college on their teaching practices could help understand how serious preservice 

teachers take up their training programme as this may affect their instructional 

practices. 

Again, the attitude of teachers towards the teaching of mathematics affects 

their decision in the classroom. This decision also has effect on how pupils learn 

mathematics. As such, understanding the kind of attitudes beginning teachers have 

towards teaching mathematics could inform heads/managers of educational 
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institutions about the state of mathematics teachers' classroom practices in our 

Basic Schools for the necessary remedial measures to be implemented in case there 

are shortfalls in teachers' attitude towards teaching mathematics. 

In addition, the preparation ofteachers for Basic Schools in Ghana is based 

on specialties (early childhood, primary and Junior high school) in order to cater 

for the varied needs of all pupils of school going age. Exploring how method of 

teaching mathematics influences teachers' classroom practices in each specialties 

could be helpful in future curriculum planning in mathematics for both Basic 

Schools and preservice teacher education. The influence of the method of teaching 

mathematics course on beginning teachers practices could also uncover how such 

a course mayor may not be supportive of participating teachers teaching efficiency. 

Furthermore, knowing how beginning teachers' practices in mathematics 

compare with their counterparts who had had more than two years' · teaching 

experience could give an indication about whether future professional development 

programmes for in-service teachers or induction programmes for beginning 

teachers will be needed. Finally, this study is a contribution to extant knowledge on 

impact of preservice teacher preparation programme on beginning teachers' 

practices in mathematics. 

Delimitations 

This study was delimited to beginning teachers who completed the 3-year 

Diploma in Basic Education programme in 2019 and 2020, from the Colleges of 

Education in Ghana. Only teachers who offered early childhood, general and Junior 

high school options of the DBE programme were included in the study. Also, in-
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service (non-beginning) teachers who are products of the DBE programme and 

have taught for more than two years were also included in the study. Teachers' 

teaching practices, their attitudes ancl perception about the influence of their 

methods of teaching course were the main variables studied. Attention was on five 

characteristics of teaching efficiency in mathematics: Teachers lesson plan, 

teaching methodology and delivery, classroom organization and management and 

finally teachers' professional commitment. 

Limitations 

Most .of the data collected for this study were lesson observations and field 

notes on beginning and in-service teachers. One of the limitation of this study had 

to do with the small number of participants since participation was voluntary. Some 

of the teacher paliicipants declined to be pali of the classroom observations. A few 

of them also agreed to take part in the Shldy but later withdrew. The reason being 

that they were not comfortable teaching mathematics. In addition, some head 

teachers could not permit the researcher to observe their teachers. These made it 

difficult for the researcher to get the expected number of in-service teachers to 

compare their teaching practices with that of the beginning teachers who 

participated in the study. This reduced number of in-service teachers may have 

implication on the generalisability of the result of the comparison. However, it was 

encouraging to have about 78% turnout on the part of the in-service teachers. 

Another limitation of this study was the fact that it was cross-sectional in 

nature. The classroom observations were carried out in one school term due to time 

constraints. It could have been extended to cover at least one academic year in order 
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to get deeper insight into the teaching practices of the participants. This cross­

sectional sample of observation may also have implication on the generalizability 

of the results. To minimize these effects, each participant was observed by two 

observers at a sitting on three different occasions, totally six observations per 

beginning teacher. 

The primaty limitation to the generalisation of the results of this study was 

the initial assumption that all the beginning teachers who participated in the study 

entered the training programme right after completing senior high school as per the 

entry requirement. As such, no attempt was made to find out prior experiences 

(called the Zone of Achieved Development, ZAD) of the teachers before entering 

the training programme. The possible influence of the teachers ZAD could have 

implication on the outcome of this study. However, about 98% of the participants 

attributed their success in teaching mathematics to their initial training programme. 

Finally, it should be noted that due to time constraint, college tutors who 

taught the teacher participants were not involved in the study. The result would 

have been robust if college tutors views about the training programme were 

solicited to augment it. However, this limitation could be addressed in future studies 

on the influence of preservice teacher training programme on teachers teaching 

efficiency in mathematics. 
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Operational Definition of Terms 

For the purpose of this study, the following terms were defined as follow: 

Beginning Teachers: Teachers who have completed Diploma in Basic Education 

programme and are in their first two years of teaching career. That is, newly trained 

teachers with at most two years prior teaching experience on the field. 

In-service Teachers: Teachers who are products of the DBE programme and have 

been teaching mathematics for more than two years at the Basic School level. 

Preservice Training Programme: This comprises all the training preservice 

teachers receive while they were in college. It includes content courses, method 

courses, professional courses as well as on-campus and off-campus teaching 

practices. 

Methods of Teaching Mathematics Courses : Courses that introduce preservice 

teachers to basic-school-level-pedagogies of teaching mathematics. There are three 

methods of teaching mathematics courses, one for each specialties (early childhood, 

primary and Junior high school). 

Teaching Efficiency: This was operationalised in terms of behaviour control -

teachers' teaching practices and their attitudes towards teaching mathematics that 

results in increasing learners ' performance in mathematics (Barr, 2020). It includes 

planning, organising and managing a class in order to maximise students learning 

of mathematics. 

Teaching practices: Actions and strategies teachers deploy in the classroom during 

the teaching and learning process. It includes classroom discourse, feedback and 

formative assessment. 
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Effective teaching: A kind of teaching that actively engages the learner in the 

classroom and brings about conceptual understanding of mathematics. Effective 

teaching includes how hands-on activities are employed in the classroom, 

systematic delivery of instructions and authentic ways of assessing students in the 

classroom. 

Attitude: The beliefs and feelings that a beginning teacher holds for teaching 

mathematics. 

Perception: Reported experiences of beginning teachers about the influence of their 

method of teaching mathematics course on their teaching practices. 

Organisation of the Study 

Chapter One presents the introduction of the study. The introduction 

includes the background to the study, statement of the problem, purpose of the 

study, research questions guiding the study and the limitations and delimitations of 

the study. The significance of the study is also included in chapter one. Chapter 

Two presents the review of related literature on the subject. Right after the literature 

review is Chapter Three, which gives the overall methodology of the study. 

Chapter Four presents the result and the discussions of the major findings. Finally, 

the summary, conclusion and the recommendations of the study are presented in 

Chapter Five. 
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Overview 

CHAPTER TWO 

LITERATURE REVIEW 

This chapter presents literature related to the current study in three parts. In 

the first part, the researcher reviewed a theory of teaching and learning that 

promotes individual cognition, personal action, and goals as well as interaction with 

the learning environment. The concepts of teacher education in Ghana, Diploma in 

Basic Education programme, teacher preparation in general, teaching efficiency, 

teaching practices, attitude of teachers towards teaching mathematics, training 

based on specialism. Beginning and in-service teachers were also discussed under 

the first part of the literature review. In the second part, the researcher presented 

the empirical studies where the researcher reviewed literature on teacher 

preparation and teaching practice; perception about the infl uence of methods course 

on teaching practices; and teacher preparation and attitude towards teaching. The 

last part presents the conceptual framework that incorporates the theOlY reviewed 

and finally the chapter summary was presented. 

Theoretical Framework 

This study is concerned with how preservlce teacher preparation 

programme influences beginning teachers' teaching practices and their attitudes 

towards teaching of mathematics. Consistent with this purpose, theoretical frame 

that organises individuals social and psychological functioning had been adopted 

for the study. Specifically, Valsiner's (1987) zone theOlY has been adopted for the 

study. This theory is fUlther discussed in detail the next section. 
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Valsiner's zone theory 

Valsiner's (1987) zone theory is a sociocultural theory of learning that 

posits that personal as well as contextual factors influence the development of an 

individual. The theory is an extension of Vygotsky (1978) Zone of Proximal 

Development (ZPD). According to the zone theory, Valsiner (1987) argued that 

aside the ZPD, there are other factors that influence the development of the 

individual. As a result, Valsiner proposed two additional zones to explain how 

individuals learn as they interact with others and the physical environment. These 

are Zone of Free Movement (ZFM) and Zone of Promoted Action (ZPA). The Zone 

of Free Movement (ZFM) was conceived as the freedom at the disposal of an 

individual to act within the learning environmental while the Zone of Promoted 

Action (ZPA) was conceived as the practices within the learning environment that 

promote the actions of the individual. 

Though Valsiner's theory was initially conceived as a learning theory for 

the development of children, prior scholars (Blanton, Westbrook & Carter, 2005; 

Goos, 2008) have applied the theory to both preservice and novice teachers. Goos 

argued that Valsiner's zone theory could be applied, particularly to the field of 

mathematics education, by two different approaches: (l) teacher-as-teacher - where 

all zones are defined with respect to students, and (2) teacher-as-Iearner - where all 

zones are defined with respect to the teacher. 

Considering how the theory had been applied in prior literature, this study 

adapts the application of the Valsiner's zone theory in the perspective of beginning 

teacher-as-learner. According to Goos, the ZPD includes a set of possibilities for 
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development of the individual, as they interact with the environment and the people 

therein. Thus, in the context of teacher training, the set of possibilities belonging to 

the ZPD includes content knowledge, pedagogical knowledge and the skills that the 

training programme offers preservice teachers under the guidance of tutors and 

other experienced peers (Goos, 2005). In other words, preservice teachers have 

been exposed to the content of the training programme (that is, the 'what' and 'how' 

to teach) to enable them develop their potentials as they interact with their 

colleagues, tutors and the environment to move to a level where their training 

programme expects them to be as professionals. 

Further, the Zone of Free Movement (ZFM) represents the constraints 

within the beginning teachers' professional context (the school) that limit their 

choice of actions, techniques, and thoughts (Goos, 2008). Goos reiterated that these 

constraints might include the behaviour of pupils, the way pupils are motivated, 

access to resources and other teaching materials, curriculum and assessment 

requirements as well as organisational structures, which may constraint the 

teachers' decisions and teaching actions. The ZFM also includes all the teaching 

approaches or methods that the beginning teachers have been exposed to during 

training under the guidance of tutors and other experienced peers. 

The Zone of Promoted Action (ZPA) on the other hand, represents a range 

of activities, materials and the aspect of the teaching and learning environment that 

tend to promote the individuals' actions (Goos, 2008). Access to teaching materials, 

access to technology, good classroom organisation, support from colleague 

teachers are all aspects that promote the actions of the teacher hence, belong to 
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ZPA. In other words, the ZPA includes a set of possibilities that may influence or 

promote the actions, thinking and decisions of the individual teacher as they interact 

with others and the environment. The ZPA also includes all the practices that are 

consistent with the beliefs of beginning teachers towards teaching of mathematics 

that are supported by the preservice training programme. That is, within the space 

of the ZFM, the beginning teacher turns to use actions or skills that he/she believes 

to be practicable. The ZP A also includes the teaching strategies, professional 

commitments and the practices by the beginning teacher that might be provided by 

preservice teacher-training programme and the interaction with other colleagues in 

the school learning environment. 

Just like Goos (2005), this study focused on the ZFM/ZPA complex that 

beginning teachers experience in the school in order to understand how they make 

use of the knowledge and skills they have acquired from their initial training 

programme. Valsiner argued that the individuals ZPD is shaped by interaction with 

people and the environment. However, the ZPD is ontogenetic - within the 

individual while the ZFM/ZPA complex is microgenetic - between the individual 

and the environment. It becomes feasible to assess the individuals ZPD by 

examining the ZFM/ZP A complex. In other words, the ZFM and the ZP A that a 

beginning teacher experiences are observable and can therefore be used as a means 

to get insight into the teacher's ZPD (Blanton et aI., 2005), as a possible measure 

of inf1uence of preservice training programme on beginning teachers' teaching 

practices. Empirically, the zone theory creates the opportunity to tmderstand how 

the social and school context enable or limit teaching actions. 
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Having talked about the teachers' ZPD, as far as the Valsiner's zone theory 

is concerned, it should be stated that Valsiner's theory was built on Vygotsky's 

(1978) zone of proximal development - a sociocultural theory of learning. As 

alluded to earlier, the ZPD is a major concept that explains the relation between 

social interaction and an individual's cognition (Goos, 2008). Vygotsky (1978) 

identified the zone of proximal development (ZPD) to be the distance between the 

actual development level as determined by independent problem solving and the 

level of potential development as determined through problem solving under adult 

guidance or in collaboration with more capable peers (Goos, 2005) . That is the 

difference between what a learner can do without any support and what he/she can 

do with support from tutors or experienced peers. The ZPD in this study was 

therefore conceptualised as a range of tasks that lie between what the beginning 

teacher knows when he/she just started the training and what could be learned 

through interaction with more knowledgeable individuals. Vygotsky viewed this 

zone as the space within which learning takes place (Warren & Cooper, 2006). 

However, Valsiners' Zone Theory posits that learning can only take place if the 

actions that are being promoted (ZPA) are within the individual' s repertoire of 

knowledge (ZPD). 

From the foregoing discussion on the zone theory, it can be said that the 

ZPA aligned with the individuals ZPD could be situated within the ZFM. (Goos, 

2005). The zone of proximal development, zone of free movement and the zone of 

promoted actions of beginning teacher-as-learner are presented in Figure 2. 
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ZPA - teaching 
actions 

promoted 

ZFM­
environmental 

constraints 

ZPD - beginning 
teacher's emerging 

skills 

Figure 1: Valsiner's Zone theory for Beginning Teacher-as-learner 

Source: Adopted from Goos (2005) 

John-Steiner and Maim (1996) upholding Vygotsky's theory, averred that 

in the construction of knowledge, there is a relationship between the individual and 

the social processes. Similarly, Scott and Palincsar (2013) explained that it is 

through working with others on a number of tasks that a learner experiences and 

acquires meaningful strategies and knowledge. In similar manner, teacher 

preparation programmes offer preservice teachers a lot of exposure as they interact 

with their own colleague student teachers, tutors and the school environment. 

Further, preservice teachers are supervised and are been guided by their 

tutors as well as mentors during practicum using available resources and other 

teaching materials along the programme outlined in the curriculum. In the learning 

process, every learner at a point reach his/her frustration level, as Vygotsky termed 

it proximal, and needs help from an adult or a more knowledgeable peer in order to 
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get out of the frustration; eventually, expanding their zone of proximal 

development. 

Linking the above assertion to the current study, during training at the 

college level, the DBE programme provided beginning teachers with content and 

methods of teaching mathematics courses. The content courses exposed them to the 

various topics in the Basic School mathematics curriculum whereas the methods of 

teaching mathematics course, exposed teachers to pedagogy of teaching 

mathematics. The pedagogy includes how to plan lessons to meet individual 

differences and cross-cultural differences, how to use small groups where less 

skilled children are paired with children who have higher skill level; how to give 

clear instructions, how to offer hints and prompts where necessary to help improve 

learners' ability levels and how to use scaffoldings in teaching mathematics. Also, 

the prospective teachers embark on teaching practices to put the ideas learnt into 

practice and also build their confidence (Adu-Yeboah, & Kwaah, 2018). 

After a successful completion of the training programme, the prospective 

teachers are certified and posted to the Basic Schools to teach as professional 

teachers. These beginning teachers are left on their feet to make their own choices 

from the seemingly environmental constraints (ZFM). At the school level, there 

may be activities, materials, school organizational structures and other resources 

that may promote the actions of the teacher (ZPA). The assumption is that, the 

begi11l1ing teachers, having been exposed to a range of experiences (ZPD) during 

their training programme, should be able to align their classroom teaching practices 

with the ZFM and ZPA, to teach mathematics with efficiency. In other words, the 
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beginning teachers are expected to demonstrate practices that are consistent with 

their beliefs and goals with regards to the set of possibilities (ZPD) they received 

from their training programme (Goos, 2008). 

Teacher Education in Ghana 

Education is crucial to the development of every nation. Thus, educators 

need to be accorded the necessary supports as they make sure relevant knowledge 

and experiences are imparted to their students. According to Adu-Gyamfi, Donkoh 

and Addo (2016), education involves the act of transferring knowledge in the form 

of experiences, ideas, skills, customs, and values from one individual to another, or 

from one generation to another generation. This means that education is basically 

achieved when there is a transfer of knowledge from an individual who is 

knowledgeable in a particular field to another individual who has no or little 

knowledge or skills in that field. 

Education has usually been cited as the foundation of civilisation and 

development (Adu-Gyamfi et aI., 2016). Education is held in high esteem by many 

countries, both developed and developing, due to its contributions to human capital 

development, as well as its impacts on technological advancements. This implies 

that without education, most developed countries would not have been at their 

current states. Also, developing countries would not be able to really develop their 

human resources for robust economic development. This simply explains why most 

developing economies, such as Ghana, have recently focused most of their 

resources on education (Bangs, MacBeath, & Gaiton, 20 I 0). 

40 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



Reform is normally used to describe changes in, or modifications of, 

policies, practices or organisations (Bangs et aI., 2010). Also, reforms can be 

termed as intended attempts to correct identified problems in organisations or 

policies (Adu-Gyamfi, Donkoh, & Addo, 2016). Per the current study, teacher 

educational reform is defined as changes or modifications to policies to enable the 

production of qualified teachers that will positively affect learning outcomes. In 

Ghana, there have been a number of teacher education reforms and interventions 

since independence in 1957. 

Teacher education reform has continued to receIve much attention 111 

literature. The main reason for this is the belief that learning outcomes of pupils, 

particularly those coming from less privileged and underserved communities, are 

largely influenced by their teachers (Buabeng, Ntow, & Otami, 2020). These 

outcomes, as averred in literature, depend largely on the quality of education and 

the effectiveness of the education system at large (Archibald, 2006; Buabeng et aI., 

2020). Based on this, the argument has been that how quality and efficient an 

educational system of a country is, is reflected in its human resources and the 

managerial capabilities of the nation (Buabeng et aI., 2020; Anamuah-Mensah, 

2006). 

Teacher education in Ghana has been cited to be multifaceted (Anamuah­

Mensah, 2006; Asare, & Nti, 2014) since an individual can enter the teaching 

profession in Ghana through several pathways. The first pathway is the Three-year 

Diploma in Basic Education, where teachers are trained by accredited Colleges of 

Education to teach at the at the Basic School level; Second is a Two-year Post-
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Diploma in Basic Education, which is designed for teachers already holding 

Diploma in Basic Education certificates. Usually, these teachers are trained by the 

Uni versity of Cape Coast and the University of Education, Winneba, both in Ghana. 

In Ghana, this training was not compulsory, as teachers at the Basic Schools were 

not required to acquire bachelor's degrees before they could teach at the basic level 

(Buabeng et aI., 2020). 

In addition to the two foregoing pathways, the third pathway is a four-year 

Bachelor's degree for both Basic Schools and second cycle schools in Ghana. These 

graduates usually come from the two aforementioned universities, normally 

referred to as the traditional teaching universities (Buabeng et ai., 2020). The fourth 

entry pathway is a Two-year Diploma in Basic Education Programme offered 

through sandwich. This programme is particularly designed for teachers who 

already have professional teachers' Certificate "A". Finally, the fifth pathway is the 

Untrained Teacher's Diploma in Basic Education (UTDBE), usually dubbed "Our­

year", offered through distance education. It is for practising teachers who have not 

received any professional training but possess senior high school certificates 

(Buabeng et aI., 2020). The essence of the UTDB programme is to increase the 

number of Basic School teachers, mainly in the rural areas (Asare, & Nti, 2014). 

Colleges of Education, formerly known as the Teacher Training Colleges, 

previously, were offering 2-year Post Middle Certificate "BOO programmes. This 

was later followed by 4-year Post-Middle Certificate "A" and 2-year Post­

Secondary Certificate "A" programmes (Ministry of Education (MoE), 2017). 

However, the 2-year Post-Secondary programme was extended to a 3-year 
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programme 111 the 1980s, but was run alongside the 4-year Certificate "A" 

programmes; nevertheless, according to the Ministry of Education (2017), these 

reforms produced little impact on students' learning outcomes, such as level of 

achievement of success in their examinations and development of critical thinking. 

There was therefore the need to introduce student-centered and hands-on 

instructional approaches of teaching in the teacher training institutions for 

preservice teachers to develop conceptual understanding (MoE, 2017). Hence, the 

launch of the Junior Secondary School Teacher Education Project (JuS STEP). 

Interestingly, the teaching and learning of mathematics was one of the major 

subjects targeted by the JuSSTEP project because of its importance. But this project 

was also short-lived due to some major structural challenges (MoE, 2017). 

FUlthermore, in 2008, all Teacher Training Colleges in Ghana were upgraded to 

Diploma awarding institutions and re-designated as Colleges of Education (Asare 

& Nti, 2014b); all in an attempt to improve the professional competences of 

teachers. The assumption, generally, has been that once the competences of 

teachers are improved, the quality of teaching and learning would automatically be 

enhanced. 

Recently, there have been two main pieces of legislation on transforming 

Ghana's teacher educational system. The first legislation has to do with the 

Education Act (778) passed in 2008. Under this Act, Section 9 focused on the 

establishment of a National Teacher Council (NTC). The Council was successfully 

established in pursuant to provision of this Section of the Act. The core mandate of 

the National Teacher Council is to set fOlth professional practices and ethics for 
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teachers and teaching and also responsible for registering and licensing individuals 

who seek to enter the teaching profession. Also, the Act authorizes the National 

Teacher Council to revoke licenses of teachers under its umbrella for misconducts 

or violation of the ethics governing the teaching profession. Thus, the Act is bent 

on ensuring that teaching is a profession with clear codes of ethics and minimum 

required levels of competencies. 

The second legislation, the Colleges of Education Act 847, unlike the first 

Act, focuses on upgrading Colleges of Education to tertiary institutions. This Act 

took effect from October, 2018, and saw Colleges of Education upgraded to 4-year 

degree awarding tertiary institutions instead of the 3-year diploma awarding 

colleges. Before the Act took effect, the Teacher Training Colleges were under the 

supervision of the Ghana Education Service. Further, the enactment of the Act 2012 

(Act 847) provided a legal backing to the new status of the Colleges of Education 

in Ghana. 

The call for quality education has led to the development of National 

Teachers' Standard (NTS) for Ghana. The National Teachers' Standards for both 

pre-service and in-service teachers clearly outlines what teachers are expected to 

know, understand and be able to do as teachers in order to improve teaching and 

learning (NTC, 2017). Finally, National Teacher Education Curriculum Framework 

(NTECF) was also developed on the premise that, achieving quality education for 

all is to train effective, engaging and inspirational teachers (Armah, 2018). 
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From the aforementioned, it is evident that teacher education should be 

given attention as the development of every nation, largely, is tied to education, and 

teachers are needed to facilitate the process of education. Therefore, the current 

study, which focuses on teachers teaching practices and their attitudes towards the 

teaching of mathematics is critical to addressing the underachievement of pupils 

especially at the Basic School level. Also, from the discussion so far, it is clear that 

teacher education will continue to go through reforms as long as the country 

continues to experience socio-political changes. 

Teacher preparation 

Although factors such as number of resources available, school climate, 

quality of school leadership and curriculum have been identified to be important in 

students' achievement (Darling-Hammond, 2000, 2006), educators agree that 

teacher quality surpasses all. It is evident that everyone acquires some knowledge 

and skills from school, yet the training of the teacher is necessary to address any 

knowledge gap (Rae, Mckenzie, & Murray, 2011). In other words, important skills 

or knowledge gaps that are likely to influence students' learning outcome are well 

addressed through proper training of teachers (Sonour, Goda, & Mine, 2017 as cited 

in Ali , & I-Iamza, 2018). Teachers are therefore very important in any educational 

enterprise and should be equipped with the needed knowledge and skills in order to 

carry out their professional duties smoothly (Osiakwan, 2014). 

The importance of teacher preparation cannot be underestimated as it plays 

a vital role in ensuring quality teaching (Akyeampong et ai., 2013). Teacher 

preparation programmes are programmes that are designed to develop teachers 
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competencies and proficiency that will enable them discharge their professional 

responsibilities efficiently (Asare, Mereku, Anamuah-Mensah & Oduro 2012' , , 

Ball, & McDiarmid, 1989). According to Ball and McDiarmid, teacher preparation 

includes the development of teaching skills, pedagogical theory and professional 

skills . During preparation, teachers are equipped with specific techniques and 

pedagogies that will help them to be successful in their classrooms (Black, & 

WiJiam, 2018). 

Training can improve teachers' knowledge in both content and pedagogy 

and subsequently enhance students learning outcomes. Indeed "how much a 

student's teacher knows about what he or she is teaching has positive effects on 

pupils learning"(Monk, 1994. pg.l25). During training, teachers learn basic 

classroom organization and management skills as well as some professional ethics 

that are necessary for the teaching and learning of mathematics. As such, trained 

teachers are able to address the diverse needs of their pupils (Black, & Wiliam, 

2018). Other studies have also shown that dedicated and well-trained teachers are 

better positioned to monitor the learning trajectory of children making learning 

more relevant and meaningful. 

Teacher preparation in all Colleges of Education in Ghana, had for some 

time followed a structure that was commonly termed "in-in-out", where preservice 

teachers do course work for the first two years in the college and then move to the 

field to practice teaching for one year (Adu-Yeboah, & Kwaah, 2018). The last 

group of teachers under this programme completed in 2020 and had since been 

posted to the Basic Schools to teach. This cohort of teachers and their counterparts 
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who completed in 2019 were the target for this current study since they are the 

immediate beginning teachers who have gone through complete cycle of training at 

the time of the study. 

Diploma in Basic Education programme 

The Diploma in Basic Education (DBE) Programme is a three-year 

programme run by all Colleges of Education in Ghana. This programme prepares 

teachers for Basic Schools, as such, it serves as the minimum qualification for 

teaching at the Basic School level (Akyeampong, 2017). The programme was 

designed mainly for preservice teachers who have no prior teaching experience. 

The programme began in 2005 by training generalist teachers who will be able to 

teach at the Basic School level. The programme was also aimed at producing 

teachers who will have a better understanding of the intended outcomes of their 

teaching activities as well as be better positioned to monitor and diagnose pupils 

learning (Davis & Ocansey, 2016). 

Initially, due to the general nature of the training under the DBE 

programme, some trainees could not teach certain subjects such as mathematics and 

science. So to address this setback, in 2008, some colleges were selected to be 

exclusively responsible for the training of teachers for mathematics and science. 

Again, in 2014, the Diploma in Basic Education curriculum was reviewed by the 

Institute of Education, University of Cape Coast, to address the challenges 

confronting the previous curriculum. The aim of the 2014 curriculum was to include 

the training of specialist teachers who would be able to teach specific subjects such 

as mathematics, science, technical skills and French at the Basic School level 
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(Davis & Ocansey, 2016). Later, experts in education having realised that the 

education system in Ghana was still struggling to keep pace with the changing 

world, especially in mathematics, science and technology, raised issues concerning 

the content and structure of the 2014 DBE curriculum; so in 2015, the curriculum 

was reviewed again. The review addressed issues such as overloaded curriculum, 

little attention on the development of local language, little attention on assessment 

for learning as well as over-emphasis on passing exams (Armah, 2018). 

To augment the DBE programme, the government of Ghana initiated a 

UKaid sponsored change programme, Transforming Teacher Education and 

Learning (T -TEL) to overhaul pre-service teacher training in the country. The 

launch of the T -TEL project was aimed at improving the quality of teaching and 

learning by improving the level of tutoring in all public Colleges of Education in 

the country (Armah, 2018). The project was therefore to develop teachers who 

could demonstrate interactive and student-focused instructional methods as well as 

develop student teachers with skills in critical analysis and thinking; a type of 

teaching and learning that has the tendency to improve children problem solving 

skills. Also, the project provided support for tutors' professional development, 

leadership, management and curriculum assessment. 

In general, the DBE programme simultaneously provided preserVlce 

teachers with training in subject matter content and pedagogy (Davis & Ocansey 

2016). Teachers received training in all the subjects that were taught at the Basic 

School. The programme exposed trainees to Primary and Junior High School 

content and pedagogies. The pedagogy related courses were designed to expose 
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preservice teachers to methods of teaching Basic School topics or contents. This 

was achieved through methods of teaching and teaching practices (both on-campus 

and off-campus). 

The first year of the programme focuses on building the content knowledge 

of trainees. At the end of the first year, the preservice teachers are attached to 

schools to embark on observation of real classroom practicum during vacation. In 

the second-year preservice teachers, are exposed to methods of teaching at the Basic 

School in order to prepare them for teaching practices in the third year of the 

programme. The preservice teachers then embark on on-campus teaching practice 

in the first semester of the third year alongside other contents and professional 

courses. Finally, preservice teachers embark on off-campus teaching practice 

together with project work in the second semester of the third year (Davis & 

Ocansey, 2016). Both teaching practices were designed to meet the professional 

needs of teacher trainees and to close the gap between theory and practice. 

Method of teaching mathematics was a major component of the DBE 

programme. The course equips teachers with skills that will allow them effectively 

communicate their content knowledge to pupils. In the method course, the 

preservice teachers learn specific concepts in mathematics as well as strategies and 

techniques of teaching these mathematical concepts. All the topics in the Basic 

School mathematics syllabus are covered in the method course. 

The general objectives of the methods of teaching mathematics course are 

(1) to equip preservice teachers with an in-depth knowledge and understanding of 

Basic School mathematics curricula. (2) to train preservice teachers to plan 
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activities and prepare materials for teaching investigation with numbers, operations 

on numbers; integers and rational numbers; rates; money and taxes, and finally (3) 

to explore ways in which calculators could be used to enhance teaching and learning 

and problem solving by children (Davis & Ocansey, 2016). 

The DBE mathematics methods of teaching course for primary school was 

designed specifically to equip preservice teachers with knowledge and 

understanding of the nature of mathematics, factors influencing the selection and 

sequencing of the content of the Primary school mathematics curriculum, 

developing problem-solving and investigation skills (Davis & Ocansey, 2016). It 

also exposes preservice teachers to the development of number concepts and 

operations, preparation for lesson delivery, methods and materials for effective 

teaching and learning, the use of activity method and grouping of children for 

effective teaching and learning. Finally, the course equips teachers with the 

necessary skills of assessing children's learning in mathematics (Davis & Ocansey, 

2016). It is mandatory for all preservice teachers to do methods of teaching 

mathematics course il1'espective of the specialty - Early Childhood Education, 

Primmy Education and Junior High School. However, each specialty had a separate 

syllabus for the method of teaching course. 

In order to equip early childhood teachers with the pedagogy of teaching 

mathematics, preservice teachers were made to do a compulsory method of 

teaching mathematics course titled; "Mathematical Activity for Early Childhood 

Education" which covers mainly the Kindergarten (KG) syllabus. This course 

exposes preservice teachers to practical approaches to mathematics teaching and 
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learning at the early childhood education level. The course focuses on ensuring that 

preservice teachers design appropriate activities for the teaching and learning of 

mathematics. Specifically, the course emphasises how children learn mathematics, 

classification of objects, number and numerals, shapes and patterns, measurement 

and estimation, pictorial representation of data, problem solving as well as how to 

prepare scheme of work and lesson plan (Davis & Ocansey, 2016). 

Similarly, method of teaching primary school mathematics course exposes 

preservice teachers to the methods of teaching at the primary school level. The 

primary school method course covers twelve units of which trainees were expected 

to cover all the units. According to the DBE syllabus (GES, 2005), the units for the 

methods of teaching primalY school mathematics are: 

(1) Nature of Mathematics; 

(2) How children learn mathematics; 

(3) Gender issues in mathematics; 

(4) The study of the Primary school Mathematics Curriculum; 

(5) Pre-number Activities and Number work; 

(6) Developing ideas about shapes and space; 

(7) Preparation of scheme of work weekly forecast, lesson plans and 

Generic learning skills; 

(8) Teaching Fractions; 

(9) Teaching Number patterns and Investigations with numbers; 

(10) Teaching measurement; 

(11) Collecting and Handling data; finally, 
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(12) Assessment in mathematics. 

Further, methods of teaching Junior High school mathematics course 

provides preservice teachers with knowledge and understanding of teaching and 

learning of numbers and measurement. It also provides preservice teachers with the 

skills for teaching and learning geometric construction, number plane, vectors, rigid 

motions as well as teaching the use of calculators and ICT in the learning of 

mathematics. The methods of teaching Junior High school mathematics course span 

over twelve-unit course content and trainees were expected to cover all. The units 

for methods of teaching JHS mathematics, according to the DBE syllabus (OES, 

2005), are: 

(1) The study of the Junior High School mathematics curriculum; 

(2) Investigation with numbers; 

(3) Teaching of integers; 

(4) Teaching rational numbers; 

(5) Teaching powers of numbers; 

(6) Teaching measurement; 

(7) Teaching geometric constructions; 

(8) Teaching number plane; 

(9) Teaching of vectors; 

(10) Teaching rigid motion; 

(11) Use of calculators and ICT; and lastly, 

(12) Catering for 'High Achievers' and 'Low Attainers'. 
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The hypothesis was that all teachers who have gone through the DBE 

programme should acquire the competencies well enough to teach mathematics 

efficiently at the Basic School (Asare et.al., 2012). 

Training based on specialism 

In Ghana, Basic School consists of two years of Kindergarten, six years of 

primary and three years of junior high school (JHS) (Buabeng et aI., 2020). Basic 

School is free and compulsory and it is the minimum period of schooling for all 

children of school going age. All Colleges of Education in Ghana prepare teachers 

for Basic Schools. The preparation of teachers for Basic Schools is based on three 

specialism: early childhood education teachers who are trained to teach at 

kindergarten level, primary education teachers trained to teach at the primary level 

(grades 1 to 6), and Junior high school education teachers who are trained to teach 

at the junior high school level. 

Both early childhood and primary education teachers' teach all the subjects 

at their respective grade bounds while junior high education teachers do subject 

teaching (i.e. they teach only specific subjects that they have been train to teach). 

Scholars have advocated the idea of subject teaching at the Basic School level 

(Ntow, Tackie & Sokpe, 2009). The argument has been that only those who have 

the capabilities to do mathematics should be trained as mathematics teachers. 

The education needs and requirements of pupils vary at each grade level, as 

such, preparation of teachers by specialism is essential to equip teachers with 

specific skills to teach at the respective levels (Buabeng et a!., 2020). Regardless 

of the area of specialism, all preservice teachers are given training in three main 
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areas. These areas are content courses to prepare them to teach the Basic School 

curriculum contents, methods of teaching courses to equip them with pedagogical 

skills, and practicum to equip them with real life practical skills of teaching pupils 

at the grade they are been trained to teach (Buabeng et a!. , 2020). 

This study focused on all the three specialism at the Basic School because 

the early years of a child's education is very important as it forms the foundation 

upon which the child's future is built. In other words, a good foundation in 

mathematics at the Basic School level is very crucial to the child' s future success. 

At the Basic School level, children develop good habits, numeracy and literacy 

skills as well as lifelong passion for learning. Teachers must therefore be prepared 

with the requisite knowledge and skills to respond to the diverse needs of pupils at 

all levels. 

The way mathematics is taught at the early stage has much influence on how 

pupils view the subject. Teachers should therefore present mathematics lessons 

through fun and exciting ways to encourage pupils to develop interest in learning 

mathematics. Teachers at the Basic School level should also teach mathematics 

through role-play or modelling and practice positive social interaction with all 

pupils. Pupils should be engaged in group activities to develop mathematical values 

such as cooperation, teamwork, respect, patience, confidence, self-esteem and 

tolerance for one another. It takes a teacher to possess special skills to satisfy the 

diverse needs of pupils in learning mathematics, especially at the basic level. 
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Teaching Efficiency 

Efficiency is simply "making the best possible use of available resources to 

meet educational goals" (Darvas & Balwanz, 2014. p.95). Darvas and Balwanz 

explained that educational efficiency could be measured by comparing educational 

inputs with educational outputs. In this study, the educational inputs represent the 

knowledge and the skills that the preservice training programme provided to 

beginning teachers while the outputs represent the aspect of the training experiences 

that beginning teachers give out to pupils or the society in genera1. Different authors 

have use different criteria to measure teaching efficiency. Some studies have used 

teachers teaching practice scores, in-service ratings, college grades, pupils' 

achievement growth, consensus opinions while others have used descriptive (Barr, 

2020). Barr reiterated that any attempt to employ a single dimension of defining 

efficiency may be problematic. 

According to Wang et.a!' (20l3), the idea of efficiency of teaching 

mathematics has been in existence since 1896 when it was first developed. To 

Wang, teaching efficiency in mathematics includes the "analysis of teachers' 

classroom instructional behaviour" (p.56). In other words, teaching efficiency 

involves planning, organising and managing a class in order to maximise students 

learning of mathematics. It involves setting up learning experiences that actively 

engage pupils to produce desired learning. Teaching efficiency is dependent on a 

good understanding of the processes of teaching (Bella, 2016). Wang identified 

some instlUctional behaviours of mathematics teachers that contribute to high 

teaching efficiency. They are: using examples of daily life or pupils' previous 
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knowledge in mathematics to arouse the pupils' interest and understanding, paying 

more attention to helping pupils develop the habit of using mathematical symbols 

and language correctly, concentrating on pupils' practice and exercise, helping 

pupils to appreciate the beauty of mathematics as well as helping pupils to 

appreciate the origin and development of mathematical concepts (Wang et.a!., 

2013). 

The essence of teaching efficiency in mathematics is to ensure conceptual 

understanding on the part of the learner (Bella, 2016). The teacher should, 

therefore, be able to apply both subject matter knowledge and pedagogical skills to 

teach in ways that will bring about meaningful learning of mathematics. That is, 

teacher's ability to plan their lessons sequentially, select and use different strategies 

in the classroom, organise appropriate materials for lessons, demonstrate good 

classroom management skills and adopt mul tiple techniques of evaluating students' 

learning of mathematics are among the teaching processes that would eventually 

lead to teaching efficiency. 

Other studies have augured that teaching mathematics for conceptual 

understanding becomes possible only when the teacher has a good command of the 

subject matter and has different ways of communicating the knowledge to learners 

( Ingvarson, Beavis, Bishop, Peck & Elsworth, 2004; Khan, 2012). Nevertheless, it 

is one thing having the subject matter knowledge and quite another having ways of 

transferring the knowledge meaningfully to learners. Hence, teaching for 

conceptual understanding of mathematics requires a strong link between subject 

matter knowledge and the mode of transferring it to the learner (Khan, 2012). 
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Also, to improve understanding of students in mathematics, the teacher 

should create enabling environment for students to make sense of the mathematics 

they learn through exploration, connections and sometimes modelling (Smith, & 

Freels, 2017). This can also be done by given pupils the opportunity to do 

collaborative group work, to explore and justify the mathematics they learn and the 

use of teclmology to support exploration. According to Smith and Freels, in 

mathematics, instructional techniques that emphasise active engagement of 

student's cognition also promote the development of conceptual understanding and 

procedural knowledge. As such, pupils should be engaged on meaningful activities 

for deeper understanding in the course of teaching mathematics. 

Generally, teachers agree that teaching and understanding are inseparable; 

thus, teaching for understanding is always recommended (Wiggins, Wiggins, & 

McTighe, 2005). However, the meaning of the term "understanding" remains an 

issue, as individuals have tended to attach subject meanings to the term (Swafford, 

& Findell, 2001). According to Wiggins et al.,"understanding" is about an 

individual's ability to think and act flexibly with a particular topic or concept, in 

this case, mathematical topic or concept. The term simply goes beyond knowing, 

and more than just having the ability to follow procedures and collect information, 

facts or data (Swafford, & Findell, 2001). 

Thus, the main hallmark of mathematics understanding is the ability of 

students to justify why a particular mathematical assertion is true or why a given 

rule in mathematics makes sense, according to the Council of Chief of State School 

Officers (CCSSO) (Darling-Hammond, 2010). This means, teachers of 
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mathematics should ensure that their students know why an answer to a particular 

mathematical question is correct. According to the National Council of Teachers of 

Mathematics (NCTM) (2000), problem solving, reasoning and proof, 

representation, communication, and cOlUlections are some of the ways through 

which students can be engaged in the learning content as they develop both 

procedural fluency and conceptual understanding. 

Also, an influential research conducted by the Swafford and Findell (2001) 

to ascertain how students learn mathematics identified five major strands of 

mathematics proficiency which indicate that a student understands, or can do 

mathematics. These strands are: conceptual understanding - which involves 

comprehension of mathematical concepts, operations and how these concepts 

relate; procedural fluency - which has to do with skills in carrying out procedures 

without difficulty; strategic competence - which is concerned with the ability to 

formulate, present and solve mathematical problems; adaptive reasoning - which 

focuses on the capacity for consistent and logical thoughts, reflection, elucidations 

and succinct justifications; and finally, productive disposition - which has to do 

with the habit of seeing mathematics as practical, workable, useful and worthwhile. 

According to Swafford and Findell (2001), for students to have conceptual 

understanding of mathematics, the teachers should appreciate the fact that these 

strands of mathematics proficiency are interrelated, interwoven and interdependent. 

This implies that the development of one strand leads to, and supports the 

development of others. Also, Darling-Hammond (2010) averred that the 

development and understanding of mathematics is a key responsibility of the 
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teacher and, therefore, teachers are required to demonstrate good mathematics 

practices to enhance deep understanding by the learner. The key mathematical 

practices includes making sense of the problems and persevering in solving them, 

reasoning abstractly and quantitatively, constructing viable arguments and 

critiquing the reasoning of others, modelling with mathematics, strategically using 

appropriate tools, attending precision, looking for and making use of structure, and 

looking for and expressing regularity in repeated reasoning (Darling-Hammond, 

2010). These core practices are discussed in detail below, according to CCSSO. 

The first practice, making sense of mathematical problems and persevering 

\l1 solving them, helps mathematics students to learn how to analyse given 

information, parameters and relationships in a problem so that the situation can be 

understood, and enables them identify possible strategies to solve the problem. 

Here, teachers are encouraged to use concrete materials, such as diagrams and 

tables to investigate and find solutions to problems, and once the students learn the 

strategies for making proper sense of the problems, teachers are to encourage them 

to stay committed to solving them. 

The second practice involves reasoning abstractly and quantitatively. At this 

stage, teachers are to encourage students to reason with quantities and their 

associations in problem situations. Teachers can then support students in the 

development of these practices by assisting them generate representations that 

agree to meanings of quantities and associated units. Teachers should also, when 

appropriate, encourage students to represent problems symbolically, and encourage 

them to find links between abstract symbols and illustrations. For instance, when 
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students utilise drawings or other illustrations to show that they have 10 fruits from 

6 pears and 4 bananas, they can be encouraged to link this representation to the 

number sentence 10 = 6 + 4. This, eventually, wi 11 make learners move without 

difficulties between symbols and representations. 

The third practice, construction of viable arguments and critiquing the 

reasoning of others, stresses the relevance oflearners using mathematical reasoning 

to support and justify their ideas, findings and solutions, including the ability to 

recognise and use counter-examples. Here, teachers are to encourage learners to 

evaluate or assess each other's arguments in order to determine whether they make 

sense, and to find ways to clarify or improve the arguments. This practice actually 

stresses the fact that mathematics is based on reasoning and should be evaluated in 

a community, not in isolation. 

The fourth practice, which has to do with modeling with mathematics, 

encourages learners to use the mathematics they already know to solve everyday 

life problems. For instance, for learners at the Basic School, this could mean using 

simple addition or subtraction equations to illustrate a given problem, or using their 

sense of numbers to decide whether there are enough playing materials for all the 

children in their class. Also, teachers are to encourage the learners to determine 

whether their mathematical results make sense in the contexts of the given situation. 

The fifth practice is concerned with strategically using appropriate tools. 

Here, teachers are to encourage learners to get familiar with variety of problem­

solving tools that they can use to solve problems, and also be encouraged to learn 

how to choose appropriate tools for a given mathematical problem. For instance, 
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pupils at the lower primary should be taught how to use pencil and paper, 

manipulatives, hundreds chart, and number lines for computation. So that, when an 

estimate is needed for the sum of21 and 53, some pupils might think using pencil 

and paper, manipulatives, and number lines as tools would slow down the process 

and so would select a hundreds chart to speedily move from 50 down two rows (20 

spaces) to get to 70. 

The sixth practice has to do with attending to precision. Learners should be 

taught in a way that they will appreciate that in communicating to others, it is 

imperative that they do it with explicit reasoning. For instance, learners need to be 

clear about the meanings of the operations, illustrations and symbols they use, in 

indicating the units involved in a mathematical problem, and to vividly label the 

diagrams they provide in their explanations. This is to say that as learners tend to 

share ideas, as a teacher, tty and make expectations clear and ask clarifYing 

questions that can help make details of their reasoning more clear. Further, teachers 

can encourage learners to pay attention to precision by making known to them, and 

highlighting the use of appropriate mathematical terminologies in explanations and 

diagrams. 

Further, the seventh practice of teaching mathematics for conceptual 

understanding has to do with looking for and making use of structure. According 

to Darling-Hammond (20 I 0), learners who look for and recognise a structure can 

experience a shift in their perspective or comprehension. Thus, as a teacher, set the 

expectation that learners will look for structures or patterns and assist them reflect 

on their relevance. For instance, as a teacher, look for opportunities to assist 
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learners to notice that the order in which they add up two numbers does not change 

the total; learners can add 2 + 6 or 6 + 2 to arrive at 8. Once learners are able to 

recognise this pattern or structure with the help of examples, they are likely to have 

new understanding and the use of a powerful property of the number system - the 

commutative property. 

Finally, the eighth practice is concerned with teachers encouraging learners 

to look for and express irregularity in repeated reasoning. Students should be 

encouraged to step back and reflect on any irregularities that occur, to help them 

form a general idea or method or identify shortcuts. Teachers should, therefore, 

make conscious efforts to create a lively and engaging learning environment for 

pupils to learn mathematics with understanding. One way of creating such 

environment for students is the implementation of the four Aces of meaningful 

teaching conceptual framework by Walls (1999). The four Aces are: Outcomes, 

Clarity. EnQaQement and Enthusiasm. AccordinQ to BulQer. Mohr and Walls 
-' ..... - - - . 

(2002), when the Four Aces of meaningful teaching is systematically implemented, 

it can enhance students learning and help to improve the instructional effectiveness 

of the teacher. These Four Aces are discussed in detail below. 

Outcome: According to Bulger et al. (2002), the first aspect of meaningful 

teachinQ is the learninl! outcome. Clear outcomes help students to know where they 
~ ~ 

are going and how they will get to their destination as far as the teaching and 

learning is concerned. It gives students direction and makes them remain focused. 

Outcomes also help the teacher to plan hislher lessons in line with the general 

educational goals. Also, with clear outcomes, teachers are able to assess their 
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students as well as the efficiency of their own instructional practices. Further, the 

outcome tells students why the content they learning are is important and should be 

taken seriously (Bulger et a!., 2002). Indeed, students will develop interest in 

learning mathematics if they know the importance of the mathematical concept they 

are learning. 

Clarity: This involves explicit or unambiguous explanations when 

delivering instructions. A good teacher should not hide or withhold relevant 

information from students; rather, he/she gives out every piece of information 

needed for comprehension. Clear instruction in the classroom enables students to 

make cOlU1ections between what they already know and the new content that is 

being presented (Bulger et a!., 2002). The clarity of the information you give to 

your students determines their level of understanding of the concept that is being 

communicated to them. Bulger, Mohr and Walls assert that a way of checking if 

students are meeting your expectation in the classroom is to check the clarity of the 

teaching strategies you are using. 

Engagement: Students learn when they are actively involved in a lesson and 

more so when they are given opportunity to learn by doing. Children remember 

what they do in the classroom; as such, mathematics teachers should endeavour to 

arrange for students to encounter relevant activities in the classroom either 

continually or intermittently. According to Bulger et a!. (2002), an effective teacher 

should not teach for more than 30 minutes without engaging learners in an activity. 

Enthusiasm: Teachers with good subject matter knowledge exhibit high 

level of enthusiasm in the classroom (Bulger et a!., 2002). If the teacher is more 
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knowledgeable about the subject he/she teaches, it reflects in the coherence of the 

instructional delivery creating such a positive learning environment. When the 

teacher is passionate about teaching mathematics, his/her students will as well be 

passionate about learning the subject. As Bulger, Mohr and Walls put it, "if you 

hate to teach it, your students will hate to learn it" (pA). 

Students' success is one of the major keys that promote enthusiasm in the classroom 

for both students and teachers. 

Thus, the more successful students are in the classroom, the more 

enthusiastic they become in learning mathematics. In order to enhance student's 

success in mathematics, the teacher must be excited about teaching the subject and 

the students must equally be excited about learning the subject. Students become 

passionate when they find the learning of mathematics meaningful and become 

more passionate when it is connected to their prior experiences and engages them 

repeatedly (Bulger et aI., 2002). From the discussions so far, to get a good measure 

of teaching efficiency, teachers' classroom practices need to be examined 

thoroughly as this current study sought to do. 111e practices begin right fl:om the 

planning stage through the delivery stage to the time the teacher exit the classroom. 

Teachers' Classroom/Teaching Practices 

Teaching practices are the actions and the strategies teachers deploy during 

the teaching and learning process. It includes the attitude of the teacher as well as 

classroom organisation and management skills. How teachers manage the 

classroom environment and the kind of discourse they establish in the classroom 

towards achieving set of objectives is very important to how pupils learn 
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mathematics. Teachers classroom or teaching practices has been found to be the 

greatest teacher factor that determines students learning outcomes (Hoge, 2016; 

Rockoff, Jacob, Kane, & Staiger, 2011). 

The quality of the interaction that take place between the teacher and the 

pupils is crucial in producing quality learners (Asare, & Nti, 2014a). As Wenglisky 

(2002) puts it, teachers' classroom practices can change students' knowledge and 

attitude overnight. For instance, Kennedy (2018) argued that the methods and the 

techniques teachers employ in teaching mathematics give pupils a general picture 

about the nature of the subject, "whether the subject is interesting or boring, 

debatable or authoritative, clear or fuzzy , applied or theoretical, relevant or 

ilTelevant, and challenging or routine" (pg.S). For pupils to develop interest in 

learning mathematics, the teacher must first demonstrate strong enthusiasm for the 

subject. It is not surprising that pupils turn to like mathematics when they find out 

that their teachers like it, and hate it when they realise their teachers hate it 

(Domino, 2016). The common knowledge is that, pupils look up to their teachers 

in the classroom and try to model their practices. Consequently, teachers teaching 

practices, whether good or bad, will have effect on how pupils learn mathematics. 

Teachers of mathematics should therefore be conscious of their practices in the 

classroom. 

Despite the strong link between mathematics teachers' teaching practices 

and pupils' learning of the subject, and the idea that beginning teachers poses the 

most current knowledge and skills, in Ghana, much attention has not been given to 

beginning teachers ' teaching practices in mathematics. There seems to be a missing 
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link between teacher preparation programme and beginning teachers' teaching 

practices as the performance of Basic School pupils' in mathematics has not seen 

much improvement over the years. It is as a result of this that this study sought to 

observe teachers directly in the classroom to get a first-hand information about the 

influence the training programme taken at the college on their teaching practices in 

mathematics. 

There are a number of indicators that have shown to be related to quality 

teaching practices. This study adopted four of these indicators from the University 

of Cape Coast, teaching practice unit. They are lesson plan, methodology and 

delivery, classroom management and organisation, and professional commitment 

of teachers (UCC, teaching practice unit). These four aspects of teaching practices 

have been used to assess the teaching practices of all preservice teachers in the 

Colleges of Education in Ghana over the years. There is no doubt that quality 

teaching and learning of mathematics begins with proper lesson planning. Through 

the planning of a lesson, the teacher considers the age and the mental capabilities 

of leamers. These considerations will help the teacher to select appropriate 

strategies or teaching techniques that will help communicate the content 

meaningfully to learners. Planning a lesson also helps the teacher to select relevant 

teaching and learning activities and organise them sequentially in ways that will 

enhance pupils understanding. Further, by planning, the teacher is able to outline 

learning activities and collect relevant materials that are linked to the lesson 

objectives. 
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With regards to classroom management skills, Henaku and Pobbi (2017) in 

a study on teachers' classroom practices, iterated that a major determinant of quality 

teaching is the teacher' s ability to effectively manage the classroom. According to 

Henaku and Pobbi, for effective classroom practices, the teacher has a dual 

responsibility of managing the classroom: management of learners' behaviour and 

management of the learning/classroom environment. Thus, just as the teacher has 

the responsibility of transmitting the content to pupils meaningfully, there is also 

the responsibility of controlling the behaviour of the pupils in the classroom in order 

to maximise learning. The way teachers interact with learners in the mathematics 

classroom paints a big picture of the subject to the learners. 

Mathematics teachers should therefore create a friendly teacher-pupils 

interaction in the classroom. Further, mathematics teachers should be able to 

control the behaviour of pupils in the classroom by engaging them with worthwhile 

mathematical activities. The assumption is that when the teacher manages the 

classroom properly, pupils will develop a sense of togetherness that will promote 

their interest in learning mathematics. 

Concerning methodology and delivery, literature has revealed that one of 

the factors contributing to effective teaching practices is the ability of the teacher 

to employ variety of teaching methods in the classroom (Franke, Kazemi, & Battey, 

2007). The teaching and learning of mathematics is not all about the content but 

also about ways of transmitting the content to pupils. The use of concrete materials, 

worthwhile activities and relevant strategies does not necessarily lead to quality 

classroom practice. Rather, how the teacher engages pupils with teaching and 
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learning materials, relevant teaching strategies and worthwhile activities in the 

mathematics classroom matters (Franke, Kazemi, & Battey, 2007). 

For meaningful teaching of mathematics, the teacher should be able to use 

varied teaching strategies and instructional materials in ways that will enable the 

pupils to understand the concept been communicated. The teacher must know 

where and how to begin the lesson, where to give examples, non-examples and 

counter examples as well as the type of questions to pose in order to assess pupils 

understanding in the mathematics classroom. Engaging pupils actively in a 

mathematics classroom will arouse their interest in learning the subject. 

Mathematics teachers should therefore enact their lessons in a coherent manner that 

will promote conceptual understanding. 

The way mathematics is perceived and taught in Ghanaian Basic Schools 

has made some pupils to believe that mathematics is difficult and abstract in nature 

leading to the abysmal performance of pupils in the subject. Mathematics is 

presented as disjointed pieces of information without linking them together for 

pupils to make sense of the subject. This prescriptive and procedural approach to 

teaching mathematics make the subject boring and non-appealing to Ghanaian 

pupils (Sakyi , 2014). Pupils learning of mathematics depends on the kinds of 

strategies or methods used by the teacher in the classroom. The teaching practices 

of Basic School mathematics teachers need to be examined thoroughly since it has 

effect on pupils learning. 
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The most prudent way of measuring the impact of the teachers' classroom 

interaction is througb systematic classroom observations (Pianta, 2003). It has 

become necessary to look critically at teachers' classroom practices and skills of 

teaching because it heavily affects the achievement of students in schools (Sabates, 

Westbrook, Akyeampong, & Hunt, 2010). What the teacher knows and believes 

about the subject matter, pedagogy, students and learning in general can clearly be 

identified through direct observation of the actual practices of the teacher in the 

classroom (Kennedy, Ball, & McDiarmid, 1993). The use of qualitative approaches 

to measure teachers' classroom practices provides a better understanding of the 

quality of intervention or professional engagements that had taken place as well as 

the gaps that need to be addressed. This study employed both qualitative and 

quantitative methods that will ensure triangulation for reliable results. 

According to Sabates et at. (2010), teaching observation, when done well, 

can build a community among colleagues and motivate both the teacher being 

observed and the observer to reflect on their teaching, helping them to constantly 

develop and improve their teaching practices. Also, classroom observations can 

provide feedback on aspects such as teachers' content knowledge and 

implementation of some specific teaching methods (Seldin, Miller, & Seldin, 

2010). 

However, apart from the seeming benefits of classroom observations, there 

are limitations and challenges. First, classroom observations require a great number 

of investments in time and resources in order to be effective (Chism, & Banta, 

2007). Secondly, lack of agreement on what constitute teaching effIciency can 
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create a communication hurdle between the observer and the beginning teacher. 

Finally, data gathered through classroom observations, most often than not, are 

unreliable, and if used for personal decisions, they should be considered as just one 

of the available mUltiple measures (Seldin et aI., 2010). To minimize the 

limitations, there should be a debriefing at the end of each observation as well as 

post observation interview for selected teachers (Chism, & Banta, 2007) . 

Data collected through classroom observations are either used for 

summative or formative purpose; in some cases, both purposes are sought to be 

achieved using the same set of data (Seldin et aI., 2010). The fomlative purpose is 

to assist teachers to improve and innovate whereas the summative purpose is for 

personal decisions. However, those who have studied teaching observations are of 

the view that incorporating the fonnative aspect into the observational process, as 

this study sought to do, is more beneficial (Chism, & Banta, 2007; Seldin et aI., 

2010). 

Attitude of Teachers towards Teaching Mathematics 

Attitude plays an important role in teaching and learning mathematics. The 

attitude of the teacher in the classroom can make pupils like or dislike the subject. 

Attitude can be defined in telms of one or a combination of the following 

constructs: Liking and enjoyment, difficulty, confidence, anxiety and valuing of an 

attitudinal object (Hannula, 2002). Other studies have also defined attitude as 

having three components; emotional response, beliefs and behaviour (McLeod, 

1992). Just like McLeod, other studies have disintegrated attitude into three 

different aspects. These are the cognitive aspect, which is made up of thoughts and 
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beliefs towards the attitudinal object, in this case, mathematics; the emotional 

aspect made up of one's feelings towards the attitudinal object; and the behavioral 

aspect of attitude which is made up of how a person is predisposed to act towards 

the attitudinal object (Hannula, 2002; Olufemi, 2012). Nevertheless, in 

mathematics, it is not practicable to give stereotype definition for attitude towards 

mathematics that will address all situations (Di Martino & Zan, 2003), rather a 

working definition for the phenomenon under study may be suitable. 

Beginning and experienced teachers 

There is no generally accepted single definition for beginning o~ newly 

qualified teacher. Studies have defined beginning teacher based on the period of 

being a newly qualified teacher. For instance, Struyf, Adriaeensens and Meynen 

(2011) restricted the definition of beginning teacher to individuals in their first year 

of teaching. Leong (2012) also defined begitming teachers to include teachers who 

have completed one or two full years of teaching experience. Similarly, Lam & 

Yan, (2011), studied beginning teacher's right after graduation from their training 

programme to a maximum of two years. Other studies have also defined beginning 

teachers to include teachers who have recently graduated from their training 

programme and had only one to three-years' experience in the classroom (Ham, 

2011). While others have conceived beginning teachers as newly qualified teachers 

in their early years of teaching, especially having five or fewer years of teaching 

experience at the Basic School (Williams, Cubb, & Hollebrands, 2020). 
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In Ghana, beginning teacher is defined as a teacher in his/she first three 

years of teaching (NTC, 2019). Such a teacher has acquired basic knowledge and 

skills in teaching and capable of performing basic functions such as preparation of 

lesson notes, preparation ofTLMs for effective lesson delivery as well as classroom 

management. Currently, the first year after completing teacher training is 

earmarked for national service for all newly qualified trained teachers (NTC, 2019). 

The National Service Secretariat posts these teachers directly into the classroom to 

teach as fully trained mathematics teachers. The Ghana Education Service then 

takes full responsibility of posting teachers who have completed their national 

service to schools to assume the role of permanent class teachers. In this second 

posting, teachers are sent to schools other than schools where they did their national 

service. What it means is that, teachers in Ghana begin the teaching profession right 

after completing their training programme. 

However, for the purpose of this study, to exam me the influence of a 

training programme on teachers teaching efficiency , a beginning teacher has been 

defined as a teacher in his/her first two years of teaching after training. The 

assumption was that, when teachers stay longer on the field, their teaching practices 

might be influenced by factors such as in-service training and other professional 

development programmes other than the initial training programme. Thus, 

beginning teachers were conceived as teachers who have been teaching 

mathematics right after graduating from their training programme to a maximum 

of two years. Specifically, Diploma in Basic Education teachers who graduated 

from the class of2019 and 2020 were the targeted group of beginning teachers. The 
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understanding is that these beginning teachers are new to the system (real classroom 

teaching) and could apply their knowledge and experiences gained from college. 

All the beginning teachers in this study have successfully completed the regular 

DBE programme run by the Colleges of Education and have passed the teacher 

licensure examination. On the other hand, all teachers who are products of the 

regular DBE programme and have been teaching mathematics for more than two 

years were considered in this study as in-service (non-beginning) teachers. 

The reason for not delimiting the study to include only beginning teachers 

IS the assertion that teachers apply the knowledge and skills acquired from 

preparation over time and not necessarily in the first year of their teaching carrier 

(Jordan et al., 2018) . What it means is that, with time, teachers integrate the 

knowledge and skills they acquired from their preparation programme in their 

mathematics classrooms. Could this imply that non-beginning (in-service) teachers 

perform better than beginning teachers in tem1S of their teaching practices? This 

question was the motivation behind the comparison of the teaching practices of 

beginning and non-beginning mathematics teachers at the Basic School level. This 

comparison could give a clear indication of whether beginning teachers teaching 

practice in mathematics may improve, remain the same or decline over time for the 

necessary actions. 

Teacher Preparation and Teaching Practices 

Studies have shown the impact of teacher preparation programmes on 

teachers' teaching practices and how these affect what and how pupils learn 

mathematics (Akyeampong et aI., 2013; van Heerden, & Ruedin, 2019; Quadhi et 
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aI., 2020; Good et.a1., 2006) . Akyeampong et a1. (2013) using the mixed methods 

approach, with a focus on six African countries of which Ghana was part, found 

initial teacher preparation to have a strong influence on newly qualified early grade 

teachers' classroom performance. Though Akyeampong et a1. ' s study appears to 

have covered many major issues as far as preparation programmes and teaching 

practices are concerned, their study was limited to only early grade teachers; hence, 

one cannot tell whether their finding can be applied to other grade-bounds. 

Moreover, the study focused on mUltiple countries and reported general findings, 

as such it is not clear how the preparation programme influence Ghanaian 

beginning teachers' teaching practices. 

Literature has also examined how initiatil teacher preparation supported 

newly qualified teachers' classroom practices. It was reported that newly qualified 

teachers found their initial teacher preparation to have had mixed effects on their 

classroom practices. While van Heerden and Ruedin (2019) reported both positive 

and negative effects of preparation programmes on teaching practices, Quadhi et 

al. (2020) showed that there is strong relationship between professional teaching 

competences and professional training through teacher preparation programme. 

Will et al. (2018) found no significant difference between teacher education 

programme attended and subsequent teacher effectiveness. Despite the fact that 

these studies provided insights into how preparation programmes could influence 

teachers ' practices, these studies were conducted outside Ghana. 
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Just as the foregoing prior studies have shown teacher preparation 

programme to be relevant to teaching practices, others studies have also shown how 

teacher preparation affects students' learning outcome (Ali, & Hamza, 2018; Will 

et a!., 2018). An instance is a study by Ali and Hamza (2018) which intimated that 

teacher training had positive impact on students' learning attitude and 

consequential improvement m organisational performance. Indeed, teachers 

classroom practices have significant relationship with students' learning 

(Wenglisky, 2002). Barr and Carolyn (2012) further indicated that teachers who 

were given critical thinking-integrated instructions through preparation 

programmes had their students' achievement improved, compared to the students 

who were taught with the conventional instruction. However, the focus of these 

studies were on students' learning; implying that intelligence drawn from their 

findings may only be more effectively applicable to learning context, compared to 

the teaching context being considered by the present study. 

Other researchers are also of the view that although teachers are 

professionally trained with teaching competencies, these competencies do not 

necessarily reflect in their teaching practices. It is thus not surprising Siddique, 

Bakhari and Mughal (2010) observed that although majority of teachers had 

knowledge about standards of effective classroom practices, most of them did not 

use these competences in their classrooms as expected. Also, Borko et al. (1992) 

observed that a teacher could not provide conceptual explanation for standard 

division of fraction algorithm, even though this teacher had received preparation. 

Further, Good et a!. (2006) rated teachers' classroom management the highest with 
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assessment of pupils' learning rated the lowest. These prior finding suggest that 

there are other possible factors that limit or promote the actions or the instructional 

decisions of teachers in the classroom (ZFM/ZPA complex). Hence, to examine the 

teaching practices of teachers, it is important to consider the ZFM/ZPA complex. 

Previous studies have also shown the importance of teacher preparation on 

teachers' classroom performance. For example, Darling-Hammond, Chung and 

Frelow (2002) conducted a study to find out whether teachers who enter through 

different training programmes and pathways have different experiences of 

classroom teaching. The finding showed that teachers who were prepared in teacher 

education programmes felt better prepared than those who entered through 

alternative programmes. This highlights the impOltance of teacher preparation and 

the need for teachers to be prepared in order to teach efficiently. However, because 

this study was conducted outside Ghana, their practical implications to the 

Ghanaian context may not be as realistic as implications of studies conducted in 

Ghana; hence, the need for the present study. 

Studies have also confirmed that teacher preparation does matter for 

efficient teaching of mathematics (Kilic, 2011). Through preparation, teachers are 

able to develop ability to identify errors and possible misconceptions students have 

in mathematics as well as mathematical concepts students find difficult to 

understand as termed "knowledge of students" by Kilic (2011). The concern has 

been that when teachers have strong conceptual and procedural knowledge of the 

mathematics they teach, they will be in a better position to recognise the sources of 

students' misconceptions, common errors and also help the students to overcome 
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such difficulties (Kilty, 2011). It was realised that prior studies focused more on 

teaching for conceptual understanding for students, with little attention on the 

practices of teachers who are charged to teach for the students' conceptual 

understanding. Thus, it is unclear whether the practices acquired through the 

preparation programme by teachers actually translate into conceptual 

understanding for students. This implies a gap in extant literature that the present 

study sought to fill. 

Similar studies conducted in Ghana have also shown that teacher 

preparation programmes, either through regular or outreach, influence teachers 

teaching practices. For instance, investigating the impact of outreach preparation 

programme on teaching practices, Davis and Baba (2005) argued that training 

programmes are necessary to improving mathematics teachers' teaching practices. 

Similarly, Davis and Ampiah (2008) assessed the impact of in-service teacher 

training programme on pedagogical skills and attitudes of Basic School teachers 

towards the teaching of mathematics, and indicated that in-service teachers 

perceived outreach programme as having high positive impact on their pedagogical 

skills. Though these studies focused on preparation programmes in Ghana, they did 

not specifically consider beginning teachers' teaching efficiency. 

Further, it has been shown that Ghanaian teachers, though scored relatively 

high on items that are measured under teacher preparation construct in TIMSS, the 

performance did not reflect in their pupils' achievement (Buabeng, Acheaw, & 

Ntow, 2014). This result suggests a weak link between teacher preparation and 

pupils' learning outcome. It is unclear how teacher preparation programmes shape 
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the practices teachers and the consequential effect on pupils learning outcomes. 

Studies on influence of teacher preparation programme on beginning teachers' 

teaching efficiency in mathematics is therefore necessary. 

All said and done, the concern is that teachers are still graduating from 

training institutions all over the world and are being posted to the classroom to 

teach. As to whether these practices are efficient enough to produce learning 

outcomes remain a green area to be investigated. Prior studies on teachers' practices 

seem to have focused more on teaching effectiveness with little attention on 

teaching efficiency (Kllie,:, 2011; Barr, & Carolyn, 2012; Wenglisky, 2002; Will et 

a!., 2018). Also, it could be seen that the studies reviewed so far relied heavily on 

self-evaluations of teachers' ability to teach with little attention on how beginning 

teachers use the knowledge and skills acquired in the classroom (van Heerden, & 

Ruedin, 2019; Darling-Hammond et a!., 2002). 

Moreover, majority of the prior related studies were conducted outside 

Ghana, with few related studies focusing on Ghana (Akyeampong et a!., 2013; 

Buabeng et a!., 2014; Davis, & Ampiah, 2008; Davis, & Baba, 2005). Again, to the 

best of knowledge of the researcher, no study has focused specifically on the 

influence of pre-service teachers training programme on beginning teachers' 

teaching efficiency in mathematics. The present study, therefore, focuses on the 

influence ofthe Diploma in Basic Education programme on beginning mathematics 

teachers' teaching efficiency using direct classroom observations, face-to-face 

interviews, and questionnaires. 
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Influence of Methods of Teaching Course on Teaching Practices 

With regards to methods of teaching course and teaching practices, few 

prior studies have been found to show the influence of methods of teaching course 

on teachers' teaching practices (L6pez, & Assaf. 2014; Kajander, 2010; Ensor, 

2001). L6pez and Assaf (2014), for instance, examined how method course, 

service-learning programme and field experiences shaped instructional practices of 

preservice teachers. After going through a semester-long method course, the result 

indicated that the service-learning, method course and the field experiences 

supported the preservice teacher generative learning and hence influences their 

instructional practices. 

Other studies are of the view that for teachers to teach mathematics 

efficiently, methods of teaching is necessary and should focuse on mastery of 

conceptual understanding of basic mathemamtical concepts that would enable the 

teacher to communicate effectively in the classroom (Kajander, 2010). Specifically, 

Kajander (20 10) examined the impact of method course on preservice teachers' 

knowledge and understanding of basic mathematical concepts needed for teaching 

at the elementary school level. The results indicated a significant increase in both 

procedural and conceptual knowledge of the preservice elementary school teachers. 

This result shows that methods of teaching course is relevant to teaching efficiency 

in mathematics. As such, more time should be devoted to methods of teaching in 

the preparation of mathematics teachers, especially for elementary schools. 
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On the contrary, studies have shown that methodology course has little or 

no impact on preservice teachers, especially on their beliefs (Ensor, 2001; Kunt & 

Ozdemir, 2010). In an attempt to recontextualise the pedagogic practices of 

beginning teachers from their preservice mathematics method course, Ensor (200 I) 

examined seven student teachers through a year-long mathematics method course 

and then followed them into their first year of teaching in the classroom. The result 

of the exploration of the transition from teacher education course to the classroom 

by Ensor indicated that method course had influence on student teachers' ways of 

talking about teaching and learning of mathematics rather than their classroom 

practices. The beginning teacher participants were able to recontextualise relatively 

little amount of the experiences they were exposed to during the method course. 

Similarly, Kunt and Ozdemir (2010) investigated possible variations 

regarding the beliefs of preservice teachers who took methodology course at the 

beginning and those who took it at the end of a four-year teacher education 

programme. The result of the study showed that the participation of the preservice 

teachers in the methodology course had little or no influence on strengthening their 

beliefs. This finding, although contrary to other studies that have concluded that 

teachers need some special knowledge to be able to teach, argued that the beliefs 

the preservice teachers formed during the teacher education programme may 

change when they are engaged in teaching practice and real classroom teaching. 

Could this suggests that mathematics teachers who have been teaching for a number 

of years would perform better than teachers who are just beginning teaching in 

terms of teaching practices? A study to investigate the impact of methods of 
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teaching course on beginning teachers' teaching practices in mathematics could 

help explain the reported gap between theory and practice. 

Although studies reviewed thus far acknowledged the importance of 

methods of teaching course in preparing teachers for efficient teaching, to the best 

of my knowledge, there was little or no attempt to observe teachers directly in their 

classroom to understand how their training programme influences their teaching 

practice in mathematics. In addition, some of the studies were not directly linked to 

teachers' teaching practices in mathematics while those seemed to have some link 

to teaching practices have focused on only few teacher participants; thus, making 

generalisability of finding untenable (Kunt, & Ozdemir, 20 I 0). What sets the 

present study apart is that, all the teacher participants in the study were observed 

directly in the classroom as they teach mathematics. 

From the literature review, it could be seen that studies on the influence of 

method of teaching mathematics course were scanty. Majority of the prior studies 

the researcher came across considered teachers of subjects other than mathematics, 

and these studies were predominantly conducted outside Ghana (Onal, 2017; Kunt, 

& Ozdemir, 2010). No study that I am aware of has examined the influence of 

methods of teaching course on beginning teachers' teaching efficiency in 

mathematics. It was against this backdrop that this study set out to investigate the 

influence of methods of teaching mathematics course on teaching practices, with 

the focus on Ghanaian Basic School teachers. 
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Perception about the Influence of Method Course on Teaching Practices 

Studies have shown how teachers at various levels perceive their initial 

training programme (Durkee, 2019; Isikoglu, 2008). The way teachers perceive 

their training programme can influence their teaching efficiency and hence pupils 

learning outcome in mathematics. For instance, Durkee (2019) investigated the 

extent to which beginning first-year elementary teachers felt their method of 

teaching coursework had influenced their attitude and confidence, mathematical 

content knowledge and mathematical pedagogical knowledge, specifically in 

teaching numbers and operations. The findings revealed that most of the teachers 

perceived their method coursework had much influence on their attitude towards 

mathematics; however, they perceived the method coursework did not have much 

influence on their content knowledge. What was not evident in prior studies is 

whether teachers of other grade-bounds would have the same perception about the 

infl uence of the methods course. 

In like manner, Isikoglu (2008) assessed the effect of method course on 

early childhood preservice teachers instructional beliefs. It was found that the 

beliefs of the preservice teachers significantly changed at the end of the teaching 

method course. The preservice teachers' beliefs about the constructivists' principles 

of teaching were highly upheld at the end of the programme. Nonetheless, Isikoglu 

focused only on earlychildhood preservice teachers, as such, the result obtained 

could only be fittingly applied to early childhood level of education. A study 

considering teachers at all grade-bounds - early childhood, primary and junior high 

education - should be given attention; hence the present study. 
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Other studies, however, have shown that many beginning teachers do not 

perceive their training programme to be a major source of their classroom success 

(Leong, 2012; Ham, 2011) . For example, Ham (2011) examined beginning 

mathematics teachers perception about what is required to be successful in the 

classroom during their early years of teaching. The study also examined what 

experiences helped the beginning teachers to achieve success in the classroom and 

where these experiences were learned. Interestingly, it was found that beginning 

teachers attributed their success in the classroom to their experiences before and 

after their preparation programme and not during the preparation programme. 

Among the major factors the beginning teachers felt contributed to their 

classroom success were their content knowledge, classroom management, 

collaboration with colleagues and tutors, reflections and a belief in the ability to 

influence student learning in mathematics. These attributes: content and 

pedagogical knowledge, classroom management skills, professional commitment, 

method of delivery and attitude of teachers have shown up in a number of studies 

to have contributed significantly to teachers teaching practices (Durkee, 2019; 

Isikoglu, 2008; Leong, 2012). Yet, very few studies have employed these 

immerging attributes to measure beginning teachers' teaching efficiency in 

mathematics. The present study therefore sought to fill this gap. 

Leong (2012), in a study similar to that of Ham (2011), examined the 

perception of beginning mathematics teachers about the experiences or attributes 

that make them successful in their first year of teaching as well as where such 

experiences were acquired - before, during or after teacher education programme. 
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Unlike the findings of Ham (2011), where beginning teachers attributed their 

success to experiences outside their training programme, the beginning teachers in 

Leong's (2012) study felt their success was the result of the practical skills and the 

theory that their teacher education programme provided. Key among the attributes 

they felt contributed to their success were pedagogy and the instructional strategies 

modelled by their educators and field experience that helped them to link theory to 

practice. The beginning teachers, however, repeatedly reported that they learned 

classroom management skills and how to adapt to school and classroom 

environments on the field (i.e. , after their training programme). It appears there is 

a weak link between the theory of teaching and the realities of the classroom as 

Jolm outlined in a think piece series (UNICEF, 2018). 

Although Ii terature has shown the impact of initial teacher training on newly 

trained teachers teaching practices, results of studies on perception of beginning 

teachers about the effect of their training programme had been mixed. 

Understanding perception of beginning teachers about the influence of their 

training programme is therefore a critical consideration to any intervention to 

SUppOlt beginning teachers in their early years of professional engagement. Thus, 

the present study sought to address this issue by empirically studying beginning 

teachers ' perception about the influence of methods course on their teaching 

practices. 

Teacher Preparation and Attitude towards Teaching 

Teacher education course can positively change preserVlce teachers' 

understanding of, confidence in, and liking for mathematics (Macnab, & Payne, 
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2003). For instance, Tabuk (2018) examined the attitude of prospective primary 

school teachers towards teaching mathematics. It was found that the prospective 

primary school teachers have positive attitude towards teaching mathematics. Also, 

in terms of their specialties, the prospective teachers had the same attitude towards 

teaching mathematics. Nevertheless, Tabuk's study was conducted outside Ghana; 

thus, creating a gap in local literature. This suggests that a study in this area will 

contribute to filling the local gap. 

Furthermore, it has been shown that teachers attitude have influence on 

students' attitude towards mathematics (Domino, 2016; Okyere-Kwaye, 2013). 

Specifically, Domino (2016) engaged students to write autobiography in the 

mathematics courses they had taken in the past. The students were asked to indicate 

with reasons whether they liked or disliked mathematics, what they liked and 

disliked about mathematics as well as their past mathematics classroom 

experiences. Interestingly, the way teachers teach mathematics was the main reason 

students claimed made them develop interest or hatred for mathematics. Indeed, the 

way teachers behave in mathematics class has effect on how pupils learn the 

subject. Pupils may not show interest in learning mathematics simply because of 

bad classroom discourse created by the teacher (Okyere-Kwaye, 2013). For pupils 

to like mathematics, teachers should first demonstrate the right attitude in class by 

showing enthusiasm when teaching the subject and encourage pupils to learn the 

subject. Unfortunately, existing literature has not considered attitude of teacher as 

a major factor of teaching efficiency, hence the present study. 
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Aside the forego ing prior empirical studies, many other studies have been 

conducted on attitudes, but these either focused on students (Hannula, 2002; Mata, 

Monteiro, & Peixoto, 2012; Standslause, Maito, & Ochiel, 2013; White, Way, 

Perry & Southwell, 2006), preservice teachers towards mathematics (Bhargava, & 

Pathy, 2014; White et aI., 2006; Jacobs, & Spangenberg, 2014) or in-service 

teachers towards mathematics (Standslause Maito & Ochiel 2013' Sweetina 
" " 0 ' 

2011) . To the best of the researcher's knowledge, no study has focused on attitudes 

of beginning teachers towards the teaching of mathematics, considering the 

influence of teacher preparation programme in Ghana. Thus, the need for the 

present study . 

Conceptual Framework 

Drawing on the theory and the empirical studies reviewed, a conceptual 

framework was constructed to guide this study. The framework is in two main parts: 

The first part of the framework is the method class where the preservice teachers 

have the opportunity to learn mathematical concepts and strategies to teach these 

concepts. Literature has indicated that preservice teachers enter the training 

programme with some knowledge, attitudes and perception about teaching 

mathematics called the zone of achieved development (ZAD). Thus, the content 

knowledge beginning teachers acquired from the senior high school prior to 

entering the training programme represents their ZAD. The space between what the 

preservice teachers already know (ZAD) and what the training programme wants 

them to know is the Zone of Proximal Development (ZPD) (Vygotsky (1987). 
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Within the space, the preservice teachers have limited repertoire of 

knowledge about teaching mathematics, and need some level of support to develop. 

With the support of college tutors and other experienced peers (knowledgeable 

colleagues), the preservice teachers then develop positive attitude and pedagogies 

specific to mathematics instruction; thereby, expanding the zone of proximal 

development (ZPD) . Impartation of knowledge and skills about teaching 

mathematics therefore Occurs at the ZPD. According to Valsiner, aside the ZPD, 

other factors may have influence on the development of the preservice teacher. The 

teaching and learning environment present a wide range of resources and activities 

that could influence the performance of the preservice teacher (ZFM). Some, not 

all, of the resources and activities may support the actions or beliefs of the 

preservice teacher (ZPA). The relationships between the variables have been 

indicated in Figure 2 by the arrows pointing from the Tutor to the method class 

(preservice teacher) and from the experienced peers to the method class, 

respectively 

The second part of the framework is the real classroom (field) teaching 

where the teachers are sent to the classroom and left on their own to begin teaching 

mathematics as permanent classroom teachers. At this stage, the beginning teachers 

are expected to teach mathematics efficiently without any support based on the 

training received at the college (ZPD). Again, the beginning teachers in their 

schools are exposed to a wide range of resources and have to make their own choice 

based on the knowledge and skills they have acquired from the training programme 

as well as their beliefs (ZFM). The resources and activities of the school might 
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promote not all the ideas learnt from the training programme (ZPA). The decisions 

or actions of the beginning teacher in the classroom are then restricted to the region 

created between the two interlocking circles in the framework. This common region 

is the region left for beginning teachers to demonstrate their teaching practices. The 

square represents the ZFM and for the two interlocking circles, one represents ZPD 

and the other ZPA. The conceptual framework is displayed in Figure 2. 

Tutor 
Training aud Kno\\lcdge Imparlation based on Curriculum 

Beginning Teacher 's 
Pcrception about cITeel of 
mClhod course 

tUlrrg,IDg lurhloi! pt'1tlicM 
. Lf~'on pun 
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Figure 2: Conceptual Framework 

Source: Author's construct (2022) 
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BeginningTeacher'sAttitudes 
Beliefs 

t Fel'lings 

To measure the teaching efficiency, the study focused on the teachers 

teaching practices in general and three other teacher related variables (attitude, 

perception and specialism) that are likely to influence the teaching practices. The 

main variables under study in the framework are (a) teachers teaching practices, 

which have direct influence on pupils learning. (b) Teachers attitude, which may 
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influence the teachers teaching practices. (c) Perception of teachers on the influence 

of methods of teaching course, which may also influence the teachers teaching 

practices as indicated by the arrow from teachers' perception to the classroom. 

Lastly, (d) Teachers specialism, which may have direct effect on the teaching 

practices and teachers attitude as indicated by the arrows labelled H6 and H~ in the 

figure, respectively. The teachers' teaching practices have four dimensions: Lesson 

plan, methodology and delivery, classroom organisation and management, and 

professional commitment. The various variables under the framework have been 

explained in the next paragraphs. 

Lesson planning: The first component of the teaching practices, lesson planning, 

focuses on statement of clear and achievable objectives for mathematics lesson, 

summary of all core points which relate to the lesson. It also concerns how learning 

activities are sequenced to foster pupils understanding of mathematics lesson. The 

statement of appropriate teaching and learning materials, indicating when and how 

they will be used in a lesson will also be examined. Finally, the lesson plan includes 

how teachers' linked subject knowledge to objectives stated in order to facilitate 

pupils understanding. 

Methodology and delivery: Methodology and delivery part of teaching practices 

was considered in this study as the 'heart' of teaching mathematics. It includes the 

introduction of mathematics lessons in ways that will arouse the interest of pupils 

in the topic to be taught. The introduction could either be by re-teaching a previous 

lesson or by relating pupils' fans of knowledge or previous knowledge to the topic. 

It includes how teaching and learning of mathematics is unfolded in class by using 
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varied pedagogical skills. The pace of the lesson presentation as well as the 

audibility of the teachers' voice is paramount at this stage. How the teacher uses 

clear and concise language to explain mathematical concepts to learners to enhance 

understanding. 

The teacher is also expected to ask a mixture factual and high order 

questions and distribute these questions fairly in the class. Teacher encourages 

pupils to answer and also ask their own questions in class. Whether the teacher uses 

the chalkboard effectively; topic is written on the board, all core point relating to 

the lesson are clearly written on the board and pupils are given time to write the 

core points in their books. Whether the teacher is using appropriate teaching and 

learning resources and how these materials are linked to the pupils' previous 

knowledge and the stated objective(s). 

The use of simple language by the teacher is encouraged during the delivery 

stage. Also, the teacher must exhibit command of the subject matter by giving 

precise information in class, cites a lot of good examples and also relate the content 

to pupils' experiences. Not all, the teacher must demonstrate some level of 

confidence in teaching mathematics. In addition, the teacher engages all learners 

actively in the lesson, monitors the progress of the lesson and provides immediate 

feedback to the class. Further, the teacher uses variety of assessment techniques to 

determine pupils understanding of the lesson. Finally, the teacher draws the 

attention of pupils to the end of the lesson by using questions and answers or by 

summarizing the main points of the lesson along the lesson objectives. 
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Classroom organisation and management: This component of the teaching 

practices includes management of both learners and the learning environment. The 

teacher should create enabling environment for meaningful learning of 

mathematics. Teacher interacts cordially with pupils, make use of pupils' ideas in 

the class and encourage cooperative learning. Teacher set up clear and appropriate 

classroom rules to prevent and deal with pupils' behaviour. 

Professional commitment: This includes the behaviour of the teacher in the 

classroom and record keeping. Here, the teacher should show enthusiasm and 

positive attitude towards the teaching of mathematics. The relationship between the 

teacher and the pupils should be cordial. The teacher should be able to maintain 

pupils' attention throughout the lesson and encourage pupils to verbalise the 

mathematics been learnt. Teacher should accept constructive feedback and reflect 

on his/her own teaching practices to improve teaching. 

Attitude towards teaching of mathematics: This is the teacher's beliefs and 

feelings towards the teaching of mathematics. Whether the teacher likes or dislikes 

teaching mathematics and how this attitude affects teaching practices; whether the 

attitude of teachers also differs in terms of specialties - early childhood, primary 

and Junior high school education. 

Perception about the influence of method course on teaching practices: These 

are reported experiences of beginning teachers about the influence of their methods 

of teaching course taken at the college on their teaching practices. Whether or not 

the teachers perceive their method course to have any influence on their teaching 
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practices, the beginning teachers were interviewed to solicit responses on the 

impact of their method coursework on their teaching practices. 

Experienced peers and teaching and learning materials: Though not a major 

focus of the study, tutors, experienced peers, teaching and learning materials are 

potential factors that influence teachers' ZPD, since these factors cannot be ignored 

in the context of teacher training (Valsiner, 1987). 

Chapter Summary 

Employing the Valsiner's theory in conjunction with review of extant 

empirical studies, a conceptual framework was constructed. The empirical review 

revealed three main gaps - gap related to location, gap related to design, and an 

overall non-existence of a study conducted on this topic. Concerning location or 

geography, the researcher did not come across any study on this current topic in the 

current study locale; even those closely related to the topic were conducted outside 

Ghana. Secondly, the participants involved in these related studies were mostly 

either experienced in-service teachers or pre-service teachers, unlike the present 

study that considered both beginning and in-service teachers as participants. 

Regarding design, prior related studies either used quantitative approach or 

qualitative approach with descriptive design employed in most cases. To fill this 

gap, the present study employed a mixed method design in order to ensure 

triangulation of findings. Finally, to the best of the researcher's knowledge, no 

study has, so far, been conducted on the topic under consideration. Considering all 

this, it is obvious that the present study is relevant to filling these gaps in literature 
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as it employs the mixed method design conducted in a locale which lacks literature 

on this topic, and fills the gap in literature. 
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Overview 

CHAPTER THREE 

RESEARCH METHODS 

The purpose of the study was to examine the influence of the regular 

Diploma in Basic Education (DBE) programme run by Colleges of Education on 

beginning Basic School teachers' teaching efficiency in mathematics. This chapter 

presents the research paradigm, research design, population, sample and sampling 

procedure, instrumentation, validity and reliability, ethical considerations, data 

collection procedure as well as data processing and analysis. 

Research Paradigm 

The pragmatic paradigm was employed for this study. The pragmatic 

paradigm provides a middle position that embraces both positivist/postpositivist 

and constructivist/interpretivists paradigm in answering research questions 

(Brierley, 2017). This paradigm was employed because it gives some flexibility in 

answering research questions using different but most practicable methods 

(Brierley, 2017). Considering the purpose of this study, the use of only quantitative 

method might not show the true picture of the influence of the training programme 

on beginning teachers' teaching practices and their attitudes towards teaching 

mathematics. The researcher was of the view that the quantitative data (i.e., survey 

data) though covers many participants it may not reflect the entire situation on the 

ground, as far as the influence of training programme on beginning teachers' 

teaching practices and attitudes are concerned. As such, it was more appropriate to 

get the participants' views on the subject in order to have an in-depth understanding 
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of the outcomes of the quantitative data gathered (Easterby-Smith, Thorpe, & 

Jackson, 2012); hence, the choice of the pragmatic paradigm. 

Based on the purpose of the study, the mixed method research approach, 

which combines aspects of qualitative and quantitative techniques in a single study 

was deemed appropriate. One importance of using both qualitative and quantitative 

data in a single study is that, the inherent disadvantages associated with one aspect 

may be addressed by the other aspect and visa vice (Brierley, 2017). Further, the 

mixed methods approach made it possible to integrate, at a point, the results of the 

qualitative and the quantitative analysis. This ensured deeper comprehension ofthe 

influence of training programme, DBE, on beginning teachers' teaching practices 

as well as their attitudes towards teaching mathematics. 

Based on the mixed method, the quantitative and the qualitative data 

collected were analysed separately and the results integrated at a point to draw 

inferences (Tashakkori, & Creswell, 2007). This corroboration of outcomes from 

the two approaches (Creswell, Plano-Clark, Guttman, & Hanson, 2003) made the 

choice of the mixed method approach appropriate for this study. 

Research Design 

This study employed the explanatory sequential mixed method design 

where quantitative phase precedes qualitative phase (Creswell, 2013). The study 

started with the collection and analysis of quantitative data followed by the 

collection and analysis of qualitative data based on the trend of the quantitative 

data. Since the design was in two phases, observation and survey were carried out 

in phase one after which interview followed in phase two. This design was chosen 
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because it was needful to contextualise the result of the quantitative analysis using 

qualitative findings in order to enhance comprehension and authenticity of the 

overall findings of the study (Creswell, et.a!., 2003). In addition, the design was 

deemed a good fit since it ensured appropriate assessment of the hypothesised 

relationships between different specialties (early childhood, primary and JHS) and 

beginning teachers' teaching practices and attitudes, (Cooper, Schindler, & Sun, 

2006). 

Further, since the researcher sought to examine the effects of specialty on 

beginning teachers' teaching practices and attitudes towards teaching, the 

production of reliable results and all-encompassing recommendations for the 

consumption of teachers and other stakeholders of the educational system in general 

was necessary. As such, it was just in the right direction to employ a design which 

incorporates elements from mUltiple research methods and viewpoints (Saunders et 

al., 2019). The design ensured triangulation, corroboration, as well as facilitate 

integration of findings from both the quantitative and qualitative aspects of this 

study, as multiple sources of data (i.e., survey, observation, and interviews) were 

employed. The study therefore moved away from only objective stance to include 

SUbjective stance. The two-phase study plan is presented in Figure 3. 
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Phase 1 Phase 2 
1 • 

[ .--J { 'I , 
Observation/survey Analysis of Interview Analysis of - quantitative ~ -t qualitntive 
(104 beginning teachers) (15 teachers) 

data clata 

~ / 
Integration of 

results 

Figure 3: Study Plan 

Study Area 

The cunent study area was the Central Region of Ghana. The region is one 

of the sixteen (16) administrative regions of Ghana. To the north, the Ashanti and 

the Eastern regions border it. It is bordered by the Western Region to the west, 

Greater Accra Region to the east, and to the south by the Gulf of Guinea. The region 

has twenty-two (22) districts including the regional capital, Cape Coast 

metropolitan assembly. The region is popularly known for its elite higher 

educational institutions and economy founded on the abundance of industrial 

minerals and tourism. The region boasts of many tourist attractions including the 

Cape Coast and Elmina castles, forts, national park such as the Kakum National 

Park, among many others (Ghana Districts, 2017). 

The region has a population of about 2,201 ,863 people and a total land area 

of 9,826km2, giving a population density of 220/km2 (Ghana Statistical service 

(GSS), 2018). The region is rated the 8th most populated region in Ghana, and also 

as the 8th in terms ofland area (GSS, 2018). The main economic activities of the 
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people of Central Region are dominated by services followed by small scale mining 

and fishing (GSS, 2018). Apart from the main economic activities mentioned 

earlier, the local folks also engage in farming; notably, maize farming, and bee­

keeping. The region also boasts of offshore crude oil resources at Saltpond. The 

Offshore Producing Company Limited and two joint venture partners operate this 

oil field. 

The Central Region is referred to as the hub of education in Ghana. The 

region has some of the best schools in the country. Notable among the institutions 

of higher learning include the University of Cape Coast, University of Education 

Wilmeba, Cape Coast Technical University, OLA College of Education, Foso 

College of Education and Komenda College Education. With regard to Senior High 

Schools, the region has over sixty public senior high schools some of which are 

known by the international community. The notable Senior High Schools are 

Adisadel College, Saint Augustine's College, Wesley Girls' High School, Holy 

Child School, Ghana National College, Mfantsipim School and Aggrey Memorial 

Senior High School. There are about 4,188 public Basic Schools in the Central 

region of Ghana: 95 CrechelNursery, 1,416 kindergarten, 1,438 are primary and 

1,239 are junior high schools (GSS), 2018). 

Every year, the Government of Ghana, through the Ministry of Education 

(MoE) and the Ghana Education Service (GES), posts trained and certified fresh 

araduate teachers to the various regions in the country. Among the teachers posted 
I:> 

every year are those from the Colleges of Education. The crop of newly trained 

teachers (class of 20 19 and 2020) constituted the last group of trained teachers for 
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the three-year regular Diploma in Basic Education (DBE) programme. These fresh 

D' I . Ip oma III Basic Education teachers who have been posted to Basic Schools were 

the focus of the study. Figure 4 is the map of Central Region showing its districts. 

Ashallti Region 

Eastem Region 

Westem Region 

Gulf of Guinea 

Figure 4: Districts of Central Region of Ghana 

Population 

The population of the study comprised all beginning teachers who have 

completed College of Education and are at post in Basic Schools in the Central 

Region of Ghana. A total of 1718 prospective Basic School teachers were posted 

to the 22 districts in the Central Region to teach at the Basic Schools. This 

comprised 451 beginning female and 1,267 beginning male teachers. All the 

beginning teachers were products of the 3-year regular Diploma in Basic Education 

(DBE) programme in either of three specialisms: Early Childhood, Primary and 

Junior High School. All the beginning teachers had been certified as trained 

teachers. 
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The COhOli of teachers used comprised two-year groups - those who 

completed college in 2018/2019 and 2019/2020 academic years, and have since 

been posted to assume the role of permanent classroom teachers at the Basic School 

for the first time. This cohort of teachers was chosen because they happened to be 

the last group of teachers who have gone through a complete cycle of teacher 

training in Ghana. Secondly, they were chosen because they were posted directly 

after training and were completely new to the system. In other words, these teachers 

had not had any in-service training; as such, their teaching practices could be 

attributed to the training programme. The population distribution of the teachers is 

presented in Table 1. 

100 SAM }ONAfl UBRARY 
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Table 1: Beginning Basic School Teachers Population Distribution 

SN Districts Population 
1 A 107 
2 B 81 
3 C 76 
4 D 103 
5 E 105 
6 F 77 
7 G 114 
8 H 80 
9 I 39 
10 J 80 
11 K 42 

12 L 48 

13 M 57 

14 N 51 

15 0 55 

16 P 93 

17 Q 93 

18 R 102 

19 S 61 

20 T 96 

21 U 102 

22 W 58 

Total 1718 

Source: Ghana Education Service (2020) 

Sampling Procedure 

The sample size for the study comprised 104 beginning and 80 in-service 

Basic School mathematics teachers from three districts in the Central Region of 
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Ghana. A multi-stage sam r t hn' p mg ec lque was employed to select sample for the 

study. First the 22 dist . t . d . 
, rIC S were asslgne numbers as shown In Table 1, and 

computer-generated random numbers were used to select three districts: L, Q and 

R districts. These three districts represents 14% of the total number of districts in 

the region. This choice was deemed representative as researchers proposed 10% of 

the total items being considered, taking into consideration cost elements and time 

constraints as far as research activities are concerned (Sarstedt Bengart Shaltoni , , , 

& Lehmann, 2018). 

As shown in Table 1, ninety-three (93) teachers were posted to district Q, 

one-hundred and two teachers (102) to district R and forty-eight (48) to district L, 

making a total of243 beginning teachers. Out the 243 beginning teachers, 140 teach 

mathematics. From the table of finite population proposed by Krejcie and Morgan 

(1970) (See Appendix A), a popUlation of 140 teachers of mathematics corresponds 

to a sample of 104 teachers. This sample size represents 74% of the population and 

this is representative. According to Krejcie and Morgan, with a probability of 

committing error less than 5% and a confidence level of 95%, the sample size of 

104 is appropriate for the finite target population. 

Further, since the number of beginning teachers in each of the three selected 

districts were different, it was necessary to obtain a sample that was representative 

of each district relative to the entire population. As a result, proportionate sampling 

technique was employed. This sampling technique ensured an evenly spread of the 

sampling units over the study region. At the end, 39 teachers were selected from 

district Q, 44 teachers from district Rand 21 teachers from district L, making 104 

102 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



beginning teachers as the I' C samp e size lor the study. Table 2 presents the proportions 

and the sample distributions. 

Table 2: Sample Size Distribution 

SN Districts Population Proportion Sample size 

computations 

1 Q 53 (531140)*104 39 

2 R 59 (591140)*104 44 

3 L 28 (281140)* 104 21 

Total 140 104 

Source: Ghana Education Service (2020) 

There are several Basic Schools in each of the selected districts. Some of 

the schools did not have any beginning teacher while some have a maximum of five 

teachers. Since the focus of the study was on beginning mathematics teachers, it 

became necessary to purposively select schools that had at least two beginning 

mathematics teachers in order to obtain the required number (104) of teachers in 

each district for the study. Finally, for a fair comparison between beginning 

teachers and in-service teachers, the same number (l04) of in-service teachers was 

purposively selected. The purposive sampling technique was used because only in-

service teachers who were found in schools where beginning teachers were posted 

and were teaching at the same grade bound were made to participate in the study. 

Only in-service teachers who were available and willing to participate in the study 

were included. This exercise was repeated in all the Basic Schools in the three 

selected districts and 80 in-service teachers took part in the study. 
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Data Collection Instruments 

Three different instruments were used to collect data for the study: An 

observation schedule, questionnaire and a semi-structured interview guide. The 

first instrument, a standard observation schedule, was adopted from the Centre for 

Teacher Professional Development, University of Cape Coast, Teaching Practice 

Unit (UCC, 2021). The instrument focused on four thematic characteristics of 

teachers ' teaching practices: Lesson plan, teaching methodology and delivery, 

classroom organization and management and professional commitment. In all, 

there were twenty (20) items on the observation schedule: five items under lesson 

plan, eleven items under teaching methodology and delivery, two items under 

classroom organisation and management and two items under teacher professional 

commitment. The instrument assessed teachers specifically in the following areas 

of classroom teaching: planning of lesson, introduction of lesson, use of teaching 

aids, communication skills, teaching strategies employed, pupil's involvement, 

strategies for assessing pupils learning, questioning skills, mastery of subject 

matter, classroom management skills and general classroom organization. 

However, most (55%) of the items on the observation schedule were centred on 

teaching methodology and delivery; that is, the techniques and strategies teachers 

employed in teaching mathematics. The instrument was based on a five-point Likert 

scale: 5 = Very good, 4 = Good, 3 = Satisfactory, 2 = Unsatisfactory and 1 = Poor. 

In addition, the instrument provided spaces for overall comments on each of the 

four thematic areas observed and a space for any emerging issue (See Appendix A). 
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The second instr t . . umen was a questIOnnaIre made up of 37 items of which 

20 items were adaptedU· S h k ' 10m c ac ow (2005) and Davis (2004) and the rest 

constructed by the researche Tl . . . . r. 1e mstrument was divided mto two parts. The first 

part investigated the attitude of beginning teachers towards the teaching of 

mathematics at the Basic School. This part of the questionnaire had 22 closed ended 

items with two sub-scales: beliefs and feelings. The beliefs sub-scale had eight (8) 

items and feeling sub-scale had 14 items. The second part examined the perception 

(reported experiences) of beginning teachers about the effect of their method of 

teaching mathematics course on their teaching practices. It consisted of one (1) 

open-ended and 14 closed-ended items. The items on both first and the second parts 

of the questionnaire were rated on a 5-point Likert scale - from strongest agreement 

(5) to weakest agreement (1) (See Appendix B). 

The third instrument was a semi -structured interview guide consisting of six 

main questions with sub questions. Some of the questions on the semi-structured 

interview guide were adapted from Centre for Teaching Support and Innovation, 

University of Toronto (2017), and the rest developed by the researcher. The 

questions on the interview guide were constructed to solicit the opinion of the 

beginning teachers, generally, about the influence of their preparation programme 

on their teaching practices in mathematics. Specifically, the questions were targeted 

at beginning teachers' knowledge of: lesson objectives, the use of appropriate 

TLMs, engagement of pupils in mathematics class, the influence of methods of 

teaching mathematics course on attitudes towards teaching mathematics, influence 

of methods of teaching mathematics course on competencies in teaching 
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mathematics, and the infl uen f th " ce 0 e trammg programme on teaching practices. It 

also contained follow-up que f th I . . . . s Ions at exp amed how begmnmg teachers obtained 

and make use of the ideas and k'll ·h " . SIS t ey employed m teachmg mathematics at the 

Basic School (See Appendix B). 

Instrument validity and reliability 

Validity is the degree to which an instrument accurately measures what it is 

intended to measure (Sarstedt, et at., 2018). To ensure validity of the study in its 

entirety, the researcher made sure data collected were quality and devoid of 

dishonesty. The observation schedule was an adopted instrument that had been 

validated and standardised by University of Cape Coast. The instrument had been 

used over the years to assess teachers teaching practices during on-campus and off-

campus. No further validation was done before using it since it has been used to 

assess teachers in Ghana and the study was also conducted on teachers in Ghana. 

While preparing the interview guide, attention was on clarity and coherence 

of the questions to the respondents. The completed interview guide was submitted 

on three occasions to two experienced senior lecturers who are experts in the subject 

of study for face and content validation. Questions that were not clear were 

reconstructed and those that were ambiguous were corrected before the final guide 

was obtained. Initially, there were nine (9) main questions on the interview guide. 

A preliminary application of the prepared interview guide was conducted using 

fifteen beginning teachers in three Basic Schools that had similar characteristics as 

schools in the three districts selected for the study. After the preliminary 

application, the questions on the interview guide were reduced to six. 
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Further, the questionnaire adapted by the researcher to solicit participants' 

responses about their attitude towards teaching mathematics and their perception 

about the influence of their preparation programme on their teaching practices also 

went through a similar process of validation as the interview guide. Again the 

content and face validity were analysed with the help of two senior lecturers. A 

preliminary application of the prepared questionnaire conducted, using fifteen (15) 

Basic Schools, reduced the initial 48 items to 37 items. 

Next, the survey instrument was checked for reliability and internal 

consistency using the Cronbach alpha. Cronbach alpha-coefficient ranges from 0.0 

to 1.0. A scale is termed reliable and internally consistent if its Cronbach alpha­

coefficient score is not less than 0.70 (Connelly, 2011; Heo, Kim, & Faith, 2015). 

Cronbach alpha coefficients for beliefs and feelings sub-scales were 0.987 and 

0.891, respectively. After the analysis, the initial 24 items on the attitude scale 

reduced to 22 items. The Cronbach alpha value for the combined attitude scale was 

0.894. According to the Cronbach alpha value, the 22 closed ended items on the 

combined attitude scale were all consistent (Bruton, et aI., 2000; Connelly, 2011). 

Also, the Cronbach alpha value for perception was 0.837. Summary of the 

reliability coefficients is presented in Table 3. 

Table 3: Reliability 

Variable Number of items Cronbach alpha 

Attitude 22 0.894 

Believes 08 0.987 

Feelings 14 0.891 

Perception 14 0.837 

Source: Field survey (2021) N 104 
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Ethical considerations 

Ethics is crucial in research; thus, every researcher is to adhere to ethics of 

research. As part of the requirements for conducting research involving human 

beings, the researcher obtained an ethical clearance from the Institutional Review 

Board (IRB), University of Cape Coast, before embarking on the study. To ensure 

the safety of every participant, all ethical issues concerning the study were 

addressed before the IRB gave the final approval for the study to be conducted. 

Each instrument for the study was assigned an informed consent form for which 

participants were made to sign as evidence of their voluntary participation in the 

study. 

Data Collection Procedures 

A visit was made to the selected Basic Schools to meet with teachers who 

teach mathematics. During this visit, beginning teachers (defined as teachers with 

at most two years prior teaching experience) as well as in-service mathematics 

teachers were pre-informed about the purpose of the study and they were also 

assured of the confidentiality of the data that were to be gathered. Two groups of 

beginning teachers were identified during the visit. They were teachers who had 

just completed college and those who were done with a one-year national service 

after completing college. Nonetheless, the two groups of teachers were all included 

in the study as beginning teachers. All the teacher participants were also given 

opportunity to read the ethical clearance letter issued to the researcher to affirm 

their willingness to patticipate freely in the study. Also, to protect the anonymity 

of the participants, they were assured that all names associated with the study would 
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be pseudonym. The teachers d d . , . . were ma e to un erstand that participatIOn In the study 

was voluntary and that they had the right to participate or not to participate. 

Participants were also informed that they had the right to withdraw from 

participating in the study without any consequences, and if any participant decided 

to stop somewhere along the line, they would not be side-lined in any form. Those 

teachers who agreed to patticipate in the study were then given a consent form to 

sign and a check list to complete. The check list comprised topics from methods of 

teaching mathematics course of which the beginning teachers were asked to 

indicate by ticking as many topics as they were taught while in college. The 

resulting checklist provided information about the coverage of the method course 

instruction at the college. Finally, the teaching time table and personal contacts of 

the beginning teachers were taken. 

The study began by collecting information on the Diploma in Basic 

Education programme that prepared the beginning teachers who were the main 

participants of the study. First, the curriculum for the methods of teaching 

mathematics course was thoroughly inspected to identify areas that are commonly 

taught at the Basic School and could influence beginning teachers' practices. This 

made it possible to connect with topics that beginning teachers taught during the 

classroom observations. 

Data collections for the study were carried out in two phases at the Basic 

Schools. The first phase combined the collection of the survey data and the 

classroom observations. The classroom observation included both the beginning 

and the in-service mathematics teachers while the survey included only the 104 
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beginning teachers The s . d . . urvey conslste of two parts to be completed together m 

20 minutes averagely Part . d .. . one was on attltu e of begmmng teachers towards 

teaching mathematics and part two was on perception of the beginning teachers on 

influence of the method of teaching mathematics course component of their training 

programme on their teaching practices. 

The classroom observations were carried out with the assistance of nine 

other expert observers all of whom have been trained and engaged by the University 

of Cape Coast Teaching Practice Unit to assess pre-service teachers on off-campus 

teaching practices. Consequently, all the observers were conversant with the 

adopted observation tool. However, before the entire data collection exercise began, 

the researcher met with the team to discuss how to go about the observation, 

scoring, and specific comments on each of the thematic areas. 

The first classroom observation of mathematics lesson was carried out 

simultaneously with the survey on the second visit to the schools. The observation 

was done in the classroom when the beginning teacher was having mathematics 

lesson as indicated on the normal school timetable. The full lesson duration (60 

minutes) of mathematics for each participant was observed. This exercise was 

carried out in each of the Basic Schools visited. The observation data were mainly 

on teaching practices of both beginning and in-service teachers who freely 

participated in the study. 

Each teacher was observed three times within three weeks on different days 

by two observers at a sitting. The two observers rated the lesson independently and 

then recorded the average score after each observed lesson. At the end of the third 
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observation of a particip t th f an , e average 0 the three averages were then calculated 

and recorded. Since the three observations per participant were not done 

consecutively, there was a five-minute debrie"fing at the end of each observation. 

During this time, the beginning teacher was granted a short interaction based on the 

lesson delivery. In addition to the observation, and with the consent of the 

beginning teachers, some lessons were videoed to get in-depth information 

concerning the teaching practices of the teachers. In order to minimise the distortion 

of participants' behaviours related to handheld devices the video camera was , 

mounted on the wall of the classroom (Bottorff, 1994 as cited in Lotzkar, & 

Bottorff, 2001). The period of data collection for the first phase spanned over 

twelve weeks. 

The second phase of data collection was a semi-structured interview, which 

was a follow up on the classroom observations, aimed at ascertaining the influence 

of the training programme on the teachers' practices. The researcher conducted it 

with one experienced mathematics educator from the expert observers. The 

interview lasted 20 minutes on average for each participant. The interview for each 

participant was scheduled to take place shortly (within a week) after the third 

observation has been carried out. The participants for the interviews were chosen 

purposively to include teachers whose teaching practices scores were exceptionally 

high (>90%) as well as those whose teaching practices scores were low «50%) as 

rated by the observation instrument. In all , fifteen beginning teachers, five each for 

early childhood education, primary education and JHS education, took part in the 

interview. This post-observation interview further explained the beginning 
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teachers' actions and inactions in the classroom. What the teacher did, why he/she 

took that action and where that skill or idea was learned. 

In summary, all participants were fully informed about the purpose of the 

study, and were assured of confidentiality, and that their responses would be used 

for academic purposes only. The study relied on observations of participants' 

mathematics instructions supplemented with questionnaires and interviews. Some 

classroom lessons were also videotaped, and field notes were taken. Questionnaire 

was used to gather information on attitude of beginning teachers towards the 

teaching of mathematics as well as their perceptions about the influence of their 

training programme on their teaching practices. Semi-structured interview guide 

was used to further gather infonnation from the beginning teachers about the 

influence of the training programme on their teaching practices and attitude towards 

teaching mathematics. To protect the data gathered, the audio and video recordings 

were safely stored on a CD-ROM and kept by the researcher. Before the interview 

data was used in the final work, participants had access to their transcript to confirm 

that it was a true reflection of their own responses. In all, the data collection period 

spanned over four months - from March, 2021 to June, 2021. 

Data Processing and Analysis 

To answer the first research question, quantitative data gathered using the 

observation schedule was used. The beginning teachers were rated based on their 

teaching practices. The overall average score obtained by each beginning teacher 

was rated on a scale of "5 = very good", "4 = good", "3 = satisfactory", "2 = 

unsatisfactory" and "1 = poor". There were 20 items on the observation tool which 
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gave a minimum raw score of 20 and a maximum score of 100. Out of the 100 

scores, lesson plan was 25 marks, methodology and delivery was 55 marks, 

classroom management and · . . . OlgamsatlOn was 10 marks and the teacher profeSSIOnal 

commitment was 10 marks. 

A score less than 50 shows very poor influence, 50 - 54 poor influence, 55 

- 59 satisfactory influence, 60 - 64 fair influence, 65 - 69 average influence, 70 -

74 good influence, 75 - 79 very good influence and 80 - 100 excellent influence, 

based on the University of Cape Coast, teaching practice grading system. Further, 

percentages were used to group the number of beginning teachers obtaining a 

particular total score on the rating and the results discussed based on Valsiner's 

zone theory. Finally, the results were re-grouped into three categories (weak 

influence, moderate influence and high influence) for discussion. 

The second research question was on the perception of beginning teachers 

about the influence of the methods of teaching mathematics course taken at the 

college on their teaching practices. This research question was addressed using 

quantitative data collected from the questionnaire on perception. The questionnaire 

was rated on a 5 point Likert scale; 5 = strongly agree, 4 = agree, 3 = undecided, 2 

= disagree and 1 = strongly disagree. The data was analysed using the mean, 

standard deviation and percentages. A mean score of above 3.5 indicates positive 

opinion about the influence of methods of teaching mathematics course on 

beginning teachers teaching practices; otherwise, negative opinion. The responses 

were then grouped, under positive and negative perceived influence, using 

percentages to show the number of beginning teachers who perceived the methods 
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of teaching mathematics course t h ... 
o ave had posItive mfluence on their teaching 

practices and those who perceived otherwise. 

For the third research qu t· h· es lOn, w Ich assessed the influence of methods of 

teaching mathematics course on beginning teachers' attitudes towards teaching, 

quantitative data collected . h .. . , uSll1g t e questIonnaire on attItude was used. The 

responses from the beginning teachers were rated as follows: "5 = strongly agree", 

"4 = agree", "3 = neutral", "2 = disagree", and "1 = strongly disagree". The question 

was analysed using mean, standard deviation, frequencies and percentages. A mean 

score of 3.5 and above indicated favourable influence of methods of teaching 

mathematics course on beginning teachers' attitudes towards teaching. However, 

mean scores below 3.5 indicated unfavourable influence of the methods course. The 

number of beginning teachers were then grouped under "influence" . and "no 

influence" using frequencies and percentages. The results were then discussed in 

the perspective of Valsiner's zones. 

Further, to test the research hypotheses, quantitative data were employed. 

The first and second hypotheses were analysed using the one-way Analysis of 

Variance (ANOVA), while the two-way independent sample t-test was employed 

to analyse the third hypothesis. 

The interview data were analysed qualitatively using NVivo (release 1.0) to 

address research questions one and three. The main themes (constructs) were 

organised under three zones (categories). The qualitative analysis was conducted to 

give further explanation to the results obtained from the quantitative data. A 

114 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



SUl11l11aty of the zones with their corresponding constructs, which guided the study, 

are indicated in Table 4. 

Table 4: Zones with Constructs 

Zones 
Constructs/indicators 

Zone of Proximal 

Development (ZPD) 

Zone of Free Movement 

(ZFM) 

(Classroom/learning 

environment) 

Zone of Promoted Action 

(ZPA) 

Source: Adapted from Goos (2005) 

• Mathematics content knowledge, 

• Pedagogical knowledge, 

• Confidence in teaching mathematics, 

• Attitude toward teaching 

mathematics 

• Pupils behaviour in class 

• Pupils motivation 

• Pupils engagement/participation 

• Availability of resources to support 

teaching 

• Support from colleague teachers 

• Classroom organisation 

• Culture of the pupils 

• Access to TLMs 

• Support from colleague teachers 

• 
• 

• 

• 

Good classroom organisation 

Attitude towards teaching 

mathematics 

Teaching approaches that support 

conceptual understanding 

Teachers stimulus/motivation 
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The Zone of Proximal D I 
eve opment was conceived as a set of possibilities 

(the 'what' and ' how' of teach· ) h . . 
mg t at the tramIng programme offers the beginning 

teachers under the guidanc fth· e 0 ell' tutors and other experience peers. The Zone of 

Free Movement (ZFM) . was conceIved as the freedom at the disposal of the 

individual to act within the learning environmental while the Zone of Promoted 

Action (ZPA) was conceived as the practices within the learning environment that 

promote the teaching actions of the individual teacher. 

Chapter Summary 

The study relied on both quantitative and qualitative data. The study needed 

a paradigm that could combine the beliefs of both postpositivist and the 

interpretivists, as such, the pragmatics paradigm was employed. The pragmatist 

asserts that whether there exists a single or multiple realities, every individual has 

hislher own interpretation of the world. Since the results of the quantitative data 

informed the collection of the qualitative data to give further explanation or 

contextualise the quantitative data, sequential explanatory mixed methods design 

was employed. The study was conducted in the Central Region of Ghana, made up 

of22 districts. A san1ple of 104 beginning and 80 in-service teachers were selected 

from three ofthe districts using multiple sampling technique. Observation schedule, 

questionnaires and semi-structured interview guide were used to collect data for the 

study. The quantitative data were analysed using descriptive and inferential 

statistics while the qualitative data were analysed narratively based on Valsiner's 

zone theory; ZFM, ZPD and ZPA. Names of participants' school of practice and 
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College of Education attended were pseudonymised to ensure anonymity and 

confidentiality. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

Overview 

The purpose of this study was to examine the influence of the regular 

Diploma in Basic Education programme run by Colleges of Education on beginning 

teachers ' teaching efficiency in mathematics, using the sequential explanatory 

mixed method design. This chapter presents the results and discussion in relation 

to the research questions and the hypotheses formulated in Chapter One. The 

analysis of the quantitative data precedes the qualitative data. The analysis and the 

discussions were done in the perspective of Valsiner's zones theory (zone of 

proximal development, ZPD, zone of free movement, ZFM, and zone of promoted 

action, ZPA). For clarity, the chapter was organised in such a way that all the 

analysis, corresponding results and the inferences that could be drawn from them, 

have been presented for the first research question before directing attention to the 

next question or hypothesis in that order. The chapter begins with the demographic 

information on the study participants, descriptive statistics and continued with the 

analvses of the research questions and the research hypotheses. Finally, chapter ., 

summaIY has also been presented. 

Demographic Information 

This section of the chapter covers the participants' gender, teacher type -

beginning teacher or in-service teacher, and specialties - early childhood, primary 

and Junior high school. These pieces of information were important as the 

researcher sought to assess whether specialties have significant effect on teaching 
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practices and attitudes f t I . o eac lers towards teachltlg of mathematics, and whether 

beino a beginnino teache · ·· · . . 
b b I or an Itl-servlce teacher has slgmficant effect on teaching 

practices. To analyse these ' f' co · • pIeces 0 ItllOrmatton, frequencies and percentages were 

used. The results are presented in Table 5. 

Table 5: Socio-demographic Information of Participants 

Variable Frequency Percentage (%) 

Gender Female 128 69.6 

Male 56 30.4 

Teacher Type Beginning teacher 104 56.5 

In-service teacher 80 43.5 

Specialty Early childhood 31 29.8 

Primary 41 39.4 

Junior high school 32 30.8 

Source: Field survey (2021) 

Note: Specialties were computed as percentage of total beginning teachers 

Table 5 shows the socio-demographic information of teachers who 

participated in the study. In all, 184 Basic School teachers participated in the study. 

Out of the total , 128 (69.6%) of the teachers were females whilst 56 (30.4%) were 

males. Though the female participants outnumbered their male counterparts, the 

males were fairly represented. Also, this difference was not surprising as female 

teachers are mostly found in Basic Schools, compared to male teachers. The focus 

of the study was on beginning teachers, as such, 104 beginning teachers 

representing 56.5% of the total number of teachers who participated in the study 
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against 80 in-service teachers, representing (43.5%) of the total participants was 

representative. 

The in-service teachers were also well represented, as they were more than 

50% of the total beginning teachers considered. Finally, Table 5 showed that out of 

the 104 beginning teachers, 31 (29.8%) were early childhood education teachers, 

41 (39.4%) were primary education teachers and 32 (30.8%) were Junior High 

school teachers. 

Influence of Diploma in Basic Education Programme on Beoinnino Teachers' 
b b 

Teaching Efficiency 

The first research question sought to examine the influence of Diploma in 

Basic Education (DBE) programme on beginning Basic School teachers' teaching 

practices. Essentially, this question was set to determine whether the DBE 

programme taken by beginning teachers at the Colleges of Education had influence 

on their overall teaching practices in mathematics at the Basic School level. To 

respond to this research question, the teaching practice scores obtained by the 

beginning teachers were classified - from "no influence" «50%) to "excellent 

influence" (80%-100%), according to the University of Cape Coast teaching 

practice scores classification - and analysed using frequencies and percentages. The 

scores were further grouped into three categories - no influence (weak impact), 

moderate influence (average impact), and high influence (good impact). 

For coherent discussions on the influence of the DBE programme on 

beginning teachers teaching practices, the researcher presents the analysis by 

considering each of the four aspects of teaching practices (lesson plan, teaching 
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methodology and delivety, classroom organisation and management and 

professional commitment) one after the other and then finally combined them to 

understand the effect. The results of the analysis are presented in Tables 6, 7, 8 and 

9 for lesson plan, teaching methodology and delivery, classroom organisation and 

management, and professional commitment, respectively. In the tables, "Poor" 

indicates a score of" I"; "Unsatisfactory" represents a score of "2"; "Satisfactory" 

indicates a score of"3"; "Good" represents a score of"4"; and "Very good" stands 

for a score of"5". Descriptive statistics of the first thematic area under the teaching 

practice (lesson plan) is presented in Table 6. 
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Table 6: Descriptive Statistics of Beginning Teachers' Lesson Plan 

Objectives 

Sununaries/core points 

Teaching and learning activities 

TLRs 

Subject and pedagogical 

knowledge 

F = Frequency 

Source: Field survey (2021) 

Poor Unsatisfactory 

F (%) F (%) 

3 (2.9) 

1 (1.0) 

0(0.0) 

0(0.0) 

0(0.0) 

0(0.0) 

0(0.0) 

I (1.0) 

0(0.0) 

1 (1.0) 
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Satisfactory 

F(%) 

3 (2.9) 

3 (2.9) 

22 (21.2) 

17 (16.3) 

6 (5.8) 

Good Very good 

F (%) F (%) 

35 (33.7) 63 (60.6) 

64 (61.5) 36 (43 .6) 

42 (40.4) 39 (37.5) 

35 (33.7) 52 (50.0) 

66 (63.5) 31 (29.9) 

N= 104 
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The results from Table 6 suggest that 63 representing 60.6% of the 

beginning teachers stated' d b" . velY goo 0 ~ectlves for their lessons. In other words, 

60.6% of the teachers stated specifilc bl d h' bl b" h' h , measura e an ac leva e 0 ~ectlves, w IC 

were linked to their classroom activities. Together, 98 (94.3%) ofthe teachers stated 

acceptable (good and very good) objectives for the lessons observed. This indicates 

that the teachers received substantial knowledge on lesson objectives (i.e. 

belonging to the zone of proximal development, ZPD). However, considering the 

number of beginning teachers who enacted their teaching and learning .activities 

coherently, out of the five areas under the lesson plan, sequencing of learning 

activities was rated the least with 8\(77.9%) respondents. 

It could also be seen from Table 6 that no participant was scored "poor" or 

"unsatisfactory" in terms of stating TLRs, indicating that all the beginning teachers 

stated teaching learning resources and indicated where they would be used in their 

lessons. With respect to subject matter and pedagogical knowledge, only one out of 

the 104 beginning teachers deviated from the concept taught. The rest of the 

teachers demonstrated good command of the subject matter during their lesson 

delivery. Again, it can be said that within the ZPD, the teachers received good 

knowledge of the use ofTLMs and subject matter. 

The second thematic area that was considered during the observation was 

teaching methodology and delivery. The strategies and the techniques that the 

teachers employed during lesson delivery as well as the pace of the lesson. All the 

strategies were mapped on to the ZPD. The teaching practice observation results 

are displayed in Table 7. 
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Table 7: Descriptive Statistics of Beginning Teachers' Teaching Methodology and Delivery 

Poor Unsatisfactory Satisfactory Good Very good 

F(%) F (%) F(%) F (%) F(%) 

Introduction to the lesson 0(0.0) 9(8.7) 12(11.5) 79(76.0) 4(3.8) 

Presentation - teaching and learning activities 3(2.9) 3(2.9) 3(2.9) 39(37.5) 56(53.8) 

Pace of lesson and audibility of voice 0(0.0) 4(3.8) 1 (1.0) 60(57.7) 39(37.5) 

Questioning and feedback 0(0.0) 1 (1.0) 4(3.8) 60(57.7) 39(37.5) 

Use of chalkboard 0(0.0) 1 (1 .0) 4(3.8) 60(57.7) 39(37.5) 

Use of teaching resources (TLRs) 0(0.0) 1 (1.0) 4(3.8) 60(57.7) 39(37.5) 

Communication/use of language 0(0.0) 1 (1.0) 4(3.8) 60(57.7) 39(37.5) 

Student participation 0(0.0) 1(1.0) 4(3.8) 60(57.7) 39(37.5) 

Mastery of subject matter 0(0.0) 4(3 .8) 1 (1 .0) 60(57.7) 39(37.5) 

Assessment of student learning 0(0.0) 4(3.8) 1(1.0) 60(57.7) 39(37.5) 

Closure 0(0.0) 4(3 .8) 1(1.0) 60(57.7) 39(37.5) 

F = Frequency 

Source: Field survey (2021) 
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From Table 7 it could be h 
' seen t at except for one teacher, all the beginning 

teachers were rated very I· h ( I 
11g eac 1 teacher received a score of more than 90%) in 

terms of teaching method I d· 
o ogy an delivery. Specifically, in terms of the number 

of teachers who were rated "· d" . velY goo , presentatIOn of learning activities was 

rated the highest while "introduction of lesson" was rated the least. Together, 95 

(91 3%) out of the 104 b . . . egmnmg teachers were able to present or organise their 

teaching and learning activities sequentially and logically in their lesson delivery. 

However, 6 (5.8%) of the teachers could not present or organise their lessons 

properly. It could also be observed that 99 (95.2%) were able to engage pupils 

during their lessons, indicating active participation of pupils. In terms of subject 

matter, although no beginning teacher was rated "poor", five (5) of them 

representing (4.8%), could not demonstrate that they have command of what they 

were teaching. 

Nevertheless, a great number (103 out of 104) of the teachers had mastery 

of the subject matter and could give precise information to their pupils in class. 

Also, majority (99) of the teachers could use simple and correct mathematical 

language in class to the understanding of almost every pupil. Further, the 

assessment of pupils' understanding in class by majority (99) of the teachers was 

encouraging. About ninety-five percent (95 .2%) of the teachers employed variety 

of assessment techniques to check the level of understanding of pupils. No teacher 

was rated "poor" with respect to assessment of pupils in mathematics. In the course 

of teaching, (95.2%) of the teachers also did very well by drawing pupils' attention 

to the end of their lessons by way of summarizing the lesson, giving out exercises 
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or informing the class abo t I 
u w 1at to expect in the next lesson. In most cases, 

learners could tell that the lesso h n ad ended as a good characteristic of teaching. 

This implies that the teachers possess good knowledge of teaching methodology 

and delivery which might be b . d .. . o tame wlthm their ZPD. The next section presents 

the descripti ve statistics of tl th··d I . le It t lematlc area, classroom organisation and 

management skills as displayed in Table 8. 

Table 8: Descriptive Statistics of Beginning Teachers' Classroom 

Organisation 

Poor Unsatisfactory Satisfactory Good Very good 

F (%) F (%) F (%) F (%) F (%) 

Management of the 0(0.0) 4(3.8) 1(1.0) 60(57.7) 39(37.5) 

learning environment 

Management of 3(2.9) 1(1.0) 1(1.0) 60(57 .7) . 39(37.5) 

students ' behaviour 

F = Frequency 

Source: Field survey (2021) 

From Table 8, it could be observed that 99 out of the 104 beginning teachers 

were able to manage both the learning environment and students' behaviour in 

class. This suggest that the teachers were in control of their classroom. It is also 

worth mentioning that no beginning teacher was scored "poor" in terms of 

management of the learning environment. However, 4(3 .8%) of the teachers could 

not manage both the learning environment and students' behaviour in class. 
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The next aspect of the t h· 
eac I11g practice is the teachers' professional 

commitment. This determin h 
es ow the teacher behaves in class in terms of the way 

they relate with their pupils th · d . 
, etr ressl11g, record keeping and their attitude 

towards teaching and learning f 
o mathematics. The descriptive statistics of 

beginning teachers' professional c . .. . Otntnltment IS displayed In Table 9. 

Table 9: Descriptive Statistics of B . . T egmnmg eachers' Professional 

Commitment 

Poor Unsatisfactory Satisfactory Good Very good 

F(%) F(%) F(%) F (%) F (%) 

Teacher behaviour 3(2.9) 1 (1.0) 1(1.0) 60(57.7) 39(37.5) 

Record keeping and 3(2.9) 1 (1.0) 1 (1.0) 60(57.7) 39(37.5) 

attitude to teaching 

F Frequency 

Source: Field survey (2021) 

From Table 9, it could be seen that 99, representing 95.2% of the beginning 

teachers exhibited good behaviour and good record keeping in class. On the other 

hand, 3 (2.9%) of them could not exhibit acceptable teacher behaviour and habit of 

record keeping in class. One teacher (1.0%) each was also rated "unsatisfactory "on 

both teachers' behaviour and teachers record keeping and attitude towards teaching 

mathematics. 

In order to have a good sense of the influence of the DBE programme on 

the teachers' teaching practices, the range of scores were further classified into 

three main categories based on the University of Cape Coast grading. Teaching 
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practice score less than 50% b ' . 
y the Umverslty standard is considered "failed" hence 

classified as "weak influence" S 
. cores from 50% to 69% by the standard are good, 

as such they were classified a" d . 
s mo erate mfluence" and scores from 70% to 1 00% 

are considered very good d th . 
an us claSSified as "high influence" of the training 

progranune on teachers' pracf Th' Ices. e Influence of the DBE programme on 

beginning teachers teaching practices is displayed in Table 10. 

Table 10: Diploma in B . Ed . , aSlc < ucatIon Programme on Teachina Practice 
b 

Impact classification Score range Frequency (%) Influence 

Weak impact <50% 3 (2.9) Weak influence 

Poor impact 50%-54% 2 (1.9) Moderate influence 

SatisfactOlY impact 55%-59% 7 (6.7) 

Fair impact 60%-64% 19 (18.3) 

Average impact 65%-69% 10(9.6) 

Good impact 70%-74% 24 (23.1) High influence 

Very good impact 75%-79% 10 (9.6) 

Excellent impact 80%-100% 29 (27.9) 

Source: Field survey (2021) N= 104 

From the results presented in Table 10, it could be inferred that the DBE 

progranune taken at the College by the beginning teachers had influence, from 

"weak impact" to "excellent impact", on the teaching practices of beginning Basic 

School mathematics teachers. The results showed that the DBE programme had 

weak impact «50%) on the teaching practices of 3(2.9%) of the beginning Basic 

School mathematics teachers. That is, the DBE programme can be said to have 

weak influence on 2.9% of beginning teachers teaching practices in mathematics at 

the Basic School. 

128 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



Also, from Table 10 't ld b 
, I cou e seen that the DBE programme had weak 

impact (50%-54%) on th t l' . . 
e eac l111g practices of two 2(l.9%) teachers, satisfactory 

impact (55%-59%) on 7 (6.7%), fair impact (60%-64%) on 19 (18%) and average 

impact (65%-69%) on 10(9.6%) of the teaching practices of the beginning teachers. 

Cumulatively, the DBE programme can be said to have moderate influence on 38 

representing 36.5% of the beginning teachers who participated in the study. 

The results further showed that the programme had good impact (70%-

74%) on the teaching practices of24(23.1%), very good impact (75%-79%) on 10 

(9.6%) and excellent impact (80%-100%) on 29 (27.9) of the teaching practices of 

the beginning Basic School mathematics teachers. This accumulates to the DBE 

programme having high influence on 63 representing 60.6% of the total number of 

beginning teachers who participated in the study. 

The mean and the standard deviation for the four aspects of the teaching 

practices were then computed in order to have a general interpretation of the 

influence the DBE programme on teachers teaching practices. Table 11 presents 

the mean score and the standard deviations. 

Table 11: Performance of Beginning Teachers in Teaching Practice 

Teaching practice areas 

Lesson Plan 

Teaching Methodology and Delivery 

Classroom Management and Organisation 

Professional Commitment 

Source: Field survey (2021) 
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Highest 

possible 

score 

25 

55 

10 

10 

Mean score Standard 

Deviation 

21.48 

46.86 

8.55 

8.52 

2.10 

6.18 

1.46 

1.58 

N 104 
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From Table 11 it could b h 
' e seen t at almost all the beginning teachers did 

well in each of the four aspects f th h' " 
o e teac mg practIce smce the mean scores were 

close to the highest scores C 'd ' . onsl enng the overall men score, it was concluded 

that the DBE programme had' fl . . 
III uence on begmnmg teachers' teaching practices. 

The next section presents the analysis of related qualitative data. 

Qualitative results 

The aim of the qualitative aspect of this study was to gain more insights into 

how the DBE programme influenced beginning teachers' teaching efficiency in 

mathematics at the Basic School. To achieve this aim, 15 beginning teachers 

involved in the study were interviewed after they had been observed teaching 

various topics in mathematics. The data collected were mapped onto the teacher's 

Zone of Proximal Development (ZPD), Zone of Free Movement (ZFM) and Zone 

of Promoted Action (ZPA). 

Beginning teachers' zone of proximal development 

The constructs that were considered under the ZPD were the teacher' s 

mathematics content knowledge, pedagogical knowledge, and confidence in 

teaching mathematics. To find out what begilming teachers learned during their 

training concerning teaching practice in mathematics, they were asked specific 

questions on knowledge of lesson objectives, knowledge of engagement of pupils, 

and teacher professionalism as well as competences in teaching mathematics. When 

they were asked where and how they acquired the skills for teaching mathematics, 

majority (13 out of 15) of them attributed it to their training programme (DBE). 
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However, two of them claimed they got their content knowledge from their senior 

high schools and Some other reading materials. 

Particularly, with regards to beginning teachers' awareness of lesson 

objectives, majority of them asserted that the DBE programme had helped them get 

better understanding of lesson objectives and how to state them. The interview 

conducted revealed that majority (13 out of the 15) of the beginning teachers were 

aware of characteristics of good lesson objectives. Specifically, the teachers 

explained that they learned a lot about the characteristics of good lesson objectives 

from the training programme. According to the interviewees, every good 

mathematics lesson should have clearly stated objectives that are specific, 

measurable and achievable within a given period. 

"The setting of o~jectives should be specific, measurable, 

attainable, relevant and time bound." (BT008). 

"Objectives should be achievable, it should be time bound, 

objectives should be reasonable enough.. . it will not be 

appropriate for you to set objectives that at the end of the lesson 

you cannot achieve. So, once you're setting objectives, you have 

to look at the time frame of the lesson and you set the objectives. 

And you make sure that at all cost you achieve it; ... oh okay. So, 

one of the objeclives was, at the end of Ihe lesson, the student 

should be able 10 identifY 1 he ... of a mapping and what is the most 

". 1 1 Once you know the rule then ... like what we were 
lI11pOr an . 

I · th· . 1(J/·ning"jinding the values when we have the domain c.Q/I1g IS /1 " , " 
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and so you can only d th h . 0 at w en the rule of mapping is known. 

So, our main focus wa 't ' h s wrz zng t e rule of mapping ... so that was 

my main objective. ie, writing the rule of mapping " (BTOOS). 

They also said good objectives should be stated in behavioural terms such 

that by the end of a lesso '1 d .. n, pUpl scan emonstrate that they have mdeed acqUired 

such behaviours Some of tl b h ' I h ... . 1e e aVlOura terms t e teachers used m statmg their 

lesson objectives when they were asked to state some of the objectives for their 

previous lessons were: construct, list, write, draw, count, identify, sort, arrange, 

match and group, just to mention but few. 

"My objectives were that, at end of the lesson, the learners will 

be able construct a table for data collection and be able to draw 

a graph (this teacher taught the class Bar graph). Before you can 

make a graph, you have to collect your data, make a tally of the 

data you've collected before you can use it to draw your graph" 

(BT004). 

Further, they explained that they learned from the programme how to track 

one's own objectives during mathematics lesson to be certain whether the 

objectives have been achieved or not by the end ofa particular mathematics lesson. 

As a follow-up question to find out whether the teachers had idea about how to 

track lesson objectives, they were asked specifically "How did you know you had 

(or had not) achieved your lesson objectives, based on what you were taught in the 

DBE programme?" Majority of the teachers came up with interesting responses, 

indicating that the DBE programme has lent them a big deal of experience on lesson 
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objectives. Class exercises were the . mam objective-tracking tool used by the 

teachers. 

"1 am having 60 pu '1 ' I pi s In my c ass and almost about half of them 

were able to get ev ' thO I h . elymg c ear w en 1 assessed them. So if you 

.vant 10 know that you have achieved your objectives, give Ihe 

learners exercise to do or ask questions that will help you to know 

that you have achieved what you taught or they have understood 

everything" (BT004). 

"I gave the learners exercise, and through the exercise, 1 got to 

know that I had achieved my objectives" (BTOll). 

". . . pupils were given exercises and they came out with 

appropriate responses; they were asked questions and they came 

out with correct answers. These made me know my objectives have 

been achieved" (BTOlO). 

" .. . through the responses to the exercises and group works I gave 

fo them. I was convinced that I have achieved my objectives " 

(BTOl4). 

From the foregoing responses, it appears the beginning teachers had learnt 

a lot from their training programme concerning lesson objectives. This made it easy 

for them to set appropriate objectives for their lessons and also employ variety of 

techniques to assess whether these objectives have been achieved. 

133 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



Concerning knowledg b h . . e a out t e engagement of pupils In class, whether the 

teachers had any knowledge about how to actively engage pupils during 

mathematics lessons the t hi' . , eac ers exp atned that every mathematIcs teacher should 

be concerned about the involvement/engagement of pupils in their classroom, and 

that when pupils are actively involved in mathematics lesson, they get deeper 

understanding of the concept being taught. 

"What 1 know as a maths teacher is, pupils should be actively 

engaged during maths classes, and every maths teacher should be 

concerned about this . . . " (BTOO 1) 

" . . . involvement of pupils in maths lessons is one of the most 

important ways of ensuring that pupils get in-depth understanding 

of what is being taught" (BT008). 

Enquiring about where they learnt the idea of pupils' engagement in 

mathematics lesson from, all the begilming teachers interviewed attributed their 

success in engaging pupils in class to their training programme. 

"1 was taught during my training programme how to engage 

students . .. " (BT006). 

"Like J mentioned earlier, we were taught at the college, and that 

is yvhat 1 am applying now to successfully engage my pupils" 

(BTOOS). 

The teachers further explained that they learnt a number of strategies from 

college as to how to get every pupil involved in a mathematics lesson. They cited 

strategies such as setting classroom rules that bind everyone; assigning roles in the 
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class - by putting them into small cooperative groups, and by calling individuals at 

random to perform specific tasks in the classroom through questioning; by linking 

the lesson to previolls lessons - that is teaching from familiar to unfamiliar, from 

known to unknown, and from concrete to abstract; as well as using the student­

centered approach to engage pupils. The researcher recorded the following specific 

responses: 

"I set rules in the classroom and involve them in pair work and 

discussion" (BT006). 

"I put the children into small groups, and this engaged and draws 

their attention to what is being taught" (BT002). 

"I asked questions and then they answer . .. then I give them 

activities to do. So when teaching 'Addition ' for example, I asked 

them to count the objects by themselves, 'count this, and then put 

them together '. That is how I get them to interact and get them 

involved" (BT003). 

" ... By asking questions . . . when you ask them questions, they get 

involved in the lesson; because if you don't ask questions in the 

class, they will just be sitting idle. So, when you ask questions, they 

get involved" (BTOOl). 

" . .. you teach from the known to the unknown - so you always start 

wilh whalthe pupils know, then you move on to what you're coming 

to give them that they don't know. I use this approach to make the 

lesson interesting and get them involved in my lesson" (BTOOS). 

13S 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



"To ensure that my st d . . u ents are Involved in my lesson, I always 

employ the student-centered approach. You know, students ' 

involvement in a lesso h ld b k . n s ou e ey In a lesson because if you use 

the lecture approach where you only go and talk and talk and talk 

till the lesson comes to an end, students will not get involved in the 

lesson. Therefore, to get my students involved throughout - from the 

beginning to the end of the lesson, I use the student-centered 

approach to achieve it " (BTO 15). 

"Nowadays, we use learner centered approach to get students 

engaged in lessons; so you, the facilitator, have to let the students 

come out with their views. That is why 1 made them sit in groups. So 

lesson was first discussed among the children in groups before you, 

the facilitator, add up " (BTO 11). 

On classroom management skills, the beginning teachers explained that the 

training programme had been helpful to them. They stated that the programme had 

given them more insights into how to organise their classroom and how to control 

pupils ' behaviour. The researcher asked them specifically, "How do you make use 

of what you learnt at college, in terms of how to manage your class and pupils' 

behaviour?" The following are excerpts from the responses given by the beginning 

teachers: 

"If someone is misbehaving J was taught how to handle it, and I 

make sure they sit in rows and columns. I bring the stubborn 
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students to {he firo t k n seats to eep eyes on them so they can pay 

attention to what / am saying" (B TO 11). 

"/ mobilise them; put them in groups so that they will work 

together I also ap . tid . . 'Pom eaers among them so there is leadership 

role to check behaviour" (BTOI2). 

"Formerly, two students would sit on each desk, but now, in order 

to manage their behaviour and ensure good classroom 

organisation, we learn to put them in groups. The groups are 

usually mixed with individuals who are good as well as those who 

are average" (BTOOS). 

Additionally, in terms of competence in teaching mathematics at the Basic 

School, the beginning teachers claimed that the programme had prepared them so 

well that they always go to class fully prepared. This was evident through the 

classroom observations conducted - the teachers demonstrated good knowledge of 

the subject matter and organised their classroom activities coherently. These could 

be substantiated by the responses the beginning teachers gave when they were 

asked, "How do you feel when you are teaching mathematics in telms of your 

lesson delivery?" 

"] feel well-prepared because before] come to class I have 

much knowledge about what I'm going to deliver and then ]'m 

readyfor the feedback that will come; yes, so I am ok teaching 

moths" (ST003) . 

.. 
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"When you know h t ' . . w a you re gOll1g to teach, you become 

confident . .. that's why every teacher has to prepare before the 

lesson starts" (BTOOl). 

"J always feel confident when teaching mathematics due to the 

fact that I'm always fully prepared" (BT002). 

"I feel really prepared during mathematics lessons. In fact, 1 

enjoy every bit of my lessons" (BT008). 

In terms of demonstrating professionalism in all aspects of the teaching 

career, many of the beginning teachers claimed they are doing exactly what they 

were taught at the college, and they specifically mentioned appropriate dressing, 

preparing for class before the lesson starts (punctuality), among others. 

"1 prepare my lesson notes, and gather my TLMs far ahead of 

my lesson . .. so 1 dress neatly. That's how committed 1 am to 

my profession" (BT014). 

"J was taught at college how to do all these things, yes. So 1 do 

exactly what 1 was taught, that J should be committed and 

professional in everything; for example, punctuality and 

timeliness to class" (BT002) . 

.. Before 1 come to the class J must consider my pupils interest 

first, J have to prepare my lesson notes, and based on the lesson, 

J have to know the TLMs and the teaching methods or the 

strategy that J have /0 use in teaching and not just to deliver 
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anything to the lear l' ners. m very much committed. I don " play 

with my profession" (8T004). 

HI have a rOUline tJ I Ifi II I 
. 10 o. ow - read, prepare nOlesfor class, 

and gel TLMs in place well ahead of time before my lesson 

begins. These show my level of commitment and professionalism 

towards Ihe teaching profession" (8TO 13). 

They also admitted that their pupils are always looking up to them as role 

models. 

" ... , I see myself as a role model to the pupils in the classroom; 

so, as a professional, I put up positive behaviours that the · 

children will be able to copy or imitate at the end of the day" 

(BT009) . 

. ,/ also know that I am a role model to them, and my pupils look 

up 10 me" (BTOI4) . 

These responses were not different from what was observed during the 

classroom observation conducted. Per the training programme, all the beginning 

teachers who participated in the study received training in all the subjects at the 

Basic School and were expected to demonstrate competencies in teaching all the 

subjects including mathematics. However, two of the beginning teachers whose 

teaching practices were below standard attributed their failure to either the fact that 

it is obligatory for them to teach mathematics or they are not comfortable teaching 

the subject. 
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"You know I d'd ' I ' 
, I n t Ike mathematics in school but it is 

compulsory to tea h 't I 
c I , so do my best in teaching il" (BT09). 

"1 don 't feel all that comfortable anytime I had 10 leach 

malhematics Han tl Ifi I . es y, ee more comfortable teaching other 

subjects rather than mathematics. 1 don 't just like to leach 

mathematics" (BT007). 

In summary, based on the responses obtained, it could be stated that the 

beginning teachers have substantial knowledge of the Basic School content and the 

pedagogies of enactment. Also, the training programme could be said to have, to a 

large extent, inculcate in the beginning teachers the knowledge and skills required 

to teach mathematics efficiently, and with the right attitudes towards teaching of 

mathematics at the Basic School. 

Zone of free movement experienced by beginning teachers 

The ZFM was conceived as the constraints that beginning teachers 

experience in the teaching and learning environment that limited their instructional 

decisions. To ascertain the beginning teachers ' experiences with regards to how the 

teaching environment could possibly constrain their teaching actions, the teacher 

participants were asked questions specifically related to pupils' behaviour in class, 

pupils' motivation, pupils' engagement or participation, organisational structure of 

the school, classroom organisation, and how the culture of the pupils affects their 

instructional decisions. The responses indicated that the beginning teachers were 

constrained in some aspects of their practices; however, majority of them seemed 

to have control over the constraints as a result of their training programme. 
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In particular with reg d t ',. . 
, ar 0 pup!ls behavIOur in class, majority (14) of the 

beginning teacher interview d 
ees state that they were able to manage their pupils' 

behaviours and that did n t f~ I ' o a lect t 1elr lesson delivery. The beginning teachers 

were of the view that tho If ' . , ug 1 some 0 the pupils were difficult to control, the 

training programme afforded them the knowledge and ideas to employ to get 

around such difficult behaviours. One key thing most of the beginning teachers 

mentioned that they learned from their training programme which has helped them 

to handle their pupils behaviour was demonstration of professionalism. 

"My pupils' behaviour in class has never been an issue for me. " 

(BT013). 

"In college, we were doing on-campus teaching practice and had 

to (each in front of our colleagues but when you come to the field, 

things are slightly different. There are behaviours that we were not 

exposed (0 back at college but we are experiencing them now. I 

think if we were taught back there, things would have been better; 

but I don " think my pupils ' behaviours affect my teaching practices 

here because I as a professional teacher, I am able to handle 

different kinds of behaviours" (BTO 15). 

Others also stated that setting of classroom mles and regulations was the 

magic. These, according to the beginning teachers, worked for them that they did 

not have any major issues concerning pupils' behaviour; and these behaviours did 

not hamper their lesson deliveries. The following were captured during the 
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interview when the beginni t 
ng eachers were asked about their pupils' behaviour in 

class and how they dealt with tl lem. 

"For me my pupils ' b h' d ' e aVlOurs 0 not have any serious adverse 

impact on my lesso . I I ns, a ways try to contain them and maintain 

order in class by setting rules and making sure that their 

behaviours are not affecting my classroom management or 

lesson" (BTOO I). 

"I always ensure that I let the learners know behaviours I don ' f 

tolerate during my lesson, and this has helped me in many ways 

thatl don 'I have any issues with children's behaviours, as far as 

my leaching activities are concerned. At times, I group them and 

assign roles 10 them in Ihal they will not distract one another" 

(BTOIl). 

Additionally, they explained that another strategy that has helped them to 

manage negative behaviours in class is motivating and engaging pupils on tasks 

throughout the lesson. The beginning teachers explained that the teaching strategies 

they learned from their training programme had equipped them with appropriate 

techniques to keep pupils motivated and engaged at all times. For instance, some 

of the beginning teachers mentioned that they used various materials that the 

children are familiar with, making them pay more attention as they could relate to 

the activities the materials were being used to demonstrate. The following 

responses were gathered from the beginning teachers when they were asked about 

their pupils' motivation and engagement in their mathematics lessons. 
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"M . 
Y pupIls are · always motivated. They enjoy my class; 

e.!Jpecially when 1 b I . use all e tops for demonstration. Their level 

of motivation " I posItIve y influences my teaching activities" 

(BT002). 

"My teaching practic I . es are a ways on pomt as my pupils are 

always motivated and engaged in my malhs lessons all the time" 

(BT007). 

"You don't have to call only those who know to talk. You have to 

let everyone in the class talk . .. this makes the learners stay 

motivated and engaged in the lesson. 1 can say they are always . 

motivated and 1 don't have any issues with them concerning their 

1110tivat ion in mathematics class " (BT008). 

"My children stay motivated all the time; and they participate in 

maths lessons as well " (BTOIO). 

"Majority of the pupils appear motivated, and this positively 

influences my teaching practices" (BTOI2). 

Furthermore, with respect to organisational structure of the school , the 

beginning teachers claimed that the schools they were posted to had their own ways 

of doing things, and they had no option than to adjust to the arrangements in their 

respective schools. For instance, in some of the schools, beginning teachers claimed 

they were allowed to teach mathematics only at the lower primary level, though 

most of the beginning teachers interviewed seemed all right with this arrangements. 

They also mentioned that the schools had experienced mathematics teachers who 
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performed oversight duties by ensuring that the new teachers are doing what they 

had been assigned to do, and report same to the head teacher of the school. Majority 

of the beginning teachers appeared to accept this arrangement as they were of the 

view that it made them focus more on their overall teaching practices due to the 

feeling that someone was keeping records on them. They also believed that this was 

not a restriction to their teaching practices. The following are some of the responses 

obtained when the beginning teachers were asked about the organisational structure 

of their schools and how this influences their teaching practices. 

"This school has its own principles, and I think I like it. You don't 

just come and they give you a higher class to teach without 

::,pending at least a year here. This is to ensure that you get used 

to the school and its system first before they assign a higher class 

to you. For now, I am comfortable with the class three I teach . . . 

it is even making me learn more things to improve the knowledge 

I have already acquired from my training programme at the 

college" (BTDD I). 

"1 think the school's organisational structure is okay for me. In a 

way lleel 1 have learnt and still learning a lot here; especially 

. t headteacher who also teaches mathematics pam the a.SS1stan 

here ,. (BTDD3). 

"The arrangements in the school are fine for me. No stressful 

moments here. "(BTDll). 
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On classroom organisation ad· · f h b· . . n management, majority 0 t e egmnmg 

teachers revealed that their classrooms were well-organised, and that the number of 

pupils in each class is manageable. They stated that how their classrooms were 

organised was not a restriction to them; they felt the classrooms were spacious 

enough to enable them deliver their lessons successfully . The following are some 

of the responses when they were asked whether their classroom organisation restrict 

their teaching delivery. 

"As you can see, this classroom is well-organised and very 

conducive Jor teaching and learning. I enjoy teaching in here. I 

always Jeellike standing in here to demonstrate the knowledge 

I have acquiredfrom my training programme " (BT003). 

"In terms oj management; I would say my class is manageable 

and well-organisedJor that matter. I have only 20 pupils in my 

class. 1 am able to leach and teach well" (BT004). 

"Yeah, sometimes . .. under normal circumstance. having a 

manageable class is effective and helps lesson delivery . .. it 

k fl and deliver whatever you want to deliver. based rna esyou ow 

. h t have been allotted. I will say the classroom on the lime t a you 

. . h . ot bad and will help improve my abilities" organzsatlOn ere IS n • 

(BT005). 

II the students are Jemales; thus. controlling them 
"Over here, a 

. d'fj"r: It So in order to ensure proper 
becomes a bit ! .I ICU . 

rfl > p. resentalion oj content. 1 ask them to 
management. a tel' my 
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pause the writing a d fi II 
n 0 ow my explanation. Moreover, I 

sometimes pause duri . 
ng my presentatIOn to inquire fi'om them 

my last statement, which helps to keep their attention and 

behaviour in check throughout the lesson" (BT015) 

In addition, in terms of culture of the pupils, majority of the beginning 

teachers did not have any major issues as it did not serve as a barrier to lesson 

deliveries. This, according to the beginning teachers, was due to the fact that 

majority of them speak similar local language as the pupils they teach. This made 

it easier for them to interact easily with the pupils; especially, pupils who found it 

difficult to express themselves in English language. When the beginning teachers 

were asked how they were influenced by the culture of the pupils, the following 

responses were ascettained: 

"/ think / don't have any issues with the children's culture. I am 

from around so / understand how things are done here. It has 

rather given a different perspective to the knowledge I acquired . 

from the training programme " (B T002). 

"I have found this useful; especially the language a.spect. Most 

of the children cannot speak English, neither do they understand 

h 'Ik I't However I understand the local language w en you spe<, . ' 

k h 't 's not an issue at all . .. Ijustfeell am learning spa en ere so I 

more from here" (BT006). 

h 
'oblem here Their culture is not a restriction "/ do not ave any pt . 

h
· ractices That is aliI can say now " (BT007). 

to my teac zng P . 
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" . . . J don " have any difficult . h h 
Y Wit t e culture here. I'mfamiliar 

with everything here J k h 
. " now ow these children understand 

things and behave here. These cannot affect my lessons" 

(BTOll). 

Nevertheless, there was an exceptional case where one teacher, BT003, 

from outside the Central Region, had issues interacting with the pupils due to 

language barrier. This teacher could not speak or understand the dominant local 

language of the pupils. In fact, this teacher was one of the three teachers who did 

not perform well during the classroom observations. When he was interviewed, he 

explained that the language barrier had affected his lesson delivery. He claimed that 

he sometimes finds it difficult to determine the level of understanding of his own 

pupils in class. When he was asked a follow up question on how the culture of the 

pupils in his school affected his delivery, the following was what he had to say: 

"/ come from the Volta Region but they posted me to the Central 

Region. I don '[ understand and cannot speak the children's 

language (Fante). Secondly, the children have problem with 

English language. This has affected my teaching approaches, and 

even the good things Ileamt from the college J couldn't put them 

into full use due to this language thing. At least, if I could speak 

h . I 1 auld try and explain for them to understand" t elr anguage, W -

(BT003). 
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Zone of promoted action experienced b b . . 
y egmnmg teachers 

The zone of promoted at'· c Ions was conceived as constructs experienced by 

beailming teachers in the teach' d I " . 
eo mg an earmng environment that tend to promote 

their instructional decisions It' I d h . . mc u es ow the teachers manage the constramts 

encountered in the teaching and I" . . . earmng environment to maximise student learmng. 

To assess teachers under this zone, they were asked questions about the kind of 

supports they get from other colleagues that promote the knowledge and skills they 

acquired from college. They were also asked how classroom management and 

organisation as well as pupils ' behaviour and teacher stimulus or motivation has 

promoted their teaching actions. Further, the beginning teachers were asked how 

they managed the constraints they encountered to maximize pupils learning. They 

explained that they had access to support from their colleagues, which helped them 

to demonstrate the knowledge acquired from their training programme. The 

following excerpts support this assertion: 

" . . . as stated earlier, I have issue with the Fante language ; but 

my colleagues who understand the language have been trying to 

help me understand the basics so that I can communicate 

effectively with my students" (BT003). 

Also, the beginning teachers were asked how they manage and organise the 

classroom to support the knowledge and skills acquired from the training 

F . tl eir responses it appeared that majority of them did not have programme. 10m 1 , 

. . h I ol'ganisation as they claimed that their classrooms were Issues WIt c assroom, , 

. d II . nl' sed enough to promote teaching and learning. Even those 
conduCIve an we -Olga 
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who seemed to have littl . 
e ISsues with classro '. 

I 
om orgamsatlOn, as in the case of 

teac ler BT008 discussed d 
Un er ZFM, stated tha' . . 

' . t It did not have any major negative 
Impact on theu' ability to d I' . 

elver. This s 
. uggests that the beginning teachers 

experienced good classro '. om organisatIOn . . 
, In general, and Issues related to 

classroom oroanisation dl'd t . 
<> no Impede th' b" elf a Iltty to put the knowledge acquired 

from the training prooramme' t . 
<> 111 0 practice. The following responses were obtained 

when asked how classroom ' '. . 
orgamsatlOn restrIcted or limited their teaching actions 

at the Basic Schools. 

"Yes, my classroom' d 
IS goo enough to promote teaching and 

learning. I also enjoy teaching here" (BTOOl). 

"I am happy about the organisation here. It supports teaching and 

learning " (BT004). 

" .. . solar so good. I must say I don 't have any problem with the 

classroom organisation; I never felt it had a negative impact on 

my lessons" (BTOI2). 

"The classroom organisation is okfor me . .. " (BTOI4). 

Further, with regards to discipline levels of pupils, the beginning teachers 

claimed that most of the pupils they encountered were well-disciplined. They said 

they never had issues with any of the pupils they taught. However, they also pointed 

to the fact that there were days that some of the pupils failed to adhere to 

instructions; but they claimed these were trivial issues and did not happen most of 

the time, and even that they got to understand the pupils more after further 

interactions with the pupils concerning their behaviour. The following were 
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obtained frOI11 the intervie I 
ws w 1en the begi . 

1111l11g teachers were asked whether the 
pupils' level of discipline hel h. . 

ps t elr teachl11g activities. 

"There are so man beha . . 
Y VlOurs In the class, but none influenced 

my lessons" (BT004). 

"1 should say some of th h·l 
e c I dren are well-behaved; though some 

are troublesome 1 nev . h d 
' el a any experience with any of them. 1 

think I'm really cool t h· h 
eac mg ere. The environment is good for 

teaching and learning promotion" (BT007). 

"I never gol demotivated by my pupils ' behaviours. This doesn 'f 

mean they are peljeel, but 1 believe 1 am able to handle them due 

10 the knowledge 1 acquired from my training programme. 1 also 

see dealing with pupils as a new learning platform for me" 

(BTOll). 

"I'm very ok with the children's behaviour. It has not influenced 

my practices here" (BTO 13). 

As to whether the beginning teachers get support from other 

colleagues concerning the teaching of mathematics, some of them explained 

that they get help from other mathematics teachers whenever they consulted 

them. Some also claimed that their school had support system in place for 

all beginning teachers. When they were asked whether the relationship with 

other colleagues limited or promoted their teaching actions, they gave the 

following responses: 
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" ... , I have afiriend h ere too · we ji . , came rom the same college .. he 

teaches maths and h ' . 
e s very good and has been oj help to me" 

(BT007). 

"Okay, so one thing th I 
at would say has actually helped my 

teaching in this school· th 
IS at I have two oj my college Fiends 

posted here and both if h 
' 0 t em teach mathematics just like me. You 

know we have some pe I h b op e w 0 are etter in a particular area or 

t . h OplC t an others. For instance, my Fiend called .. . (name 

withheld) is very good at algebra so I always get supportjrom him 

when things get tougher for me, and this has had good impact on 

my teaching activities (BT014). 

"When I arrived here, the head had a meeting with me. He 

explained how things are done in the school. He introduced me to 

one of the old mathematics teachers and told me to address any 

issue ({flecting my teaching to him to assist me. J realised that is 

how their arrangement is, and it has been helpful to my teaching 

career as the old teacher has been of great help so far" (BT006). 

In addition, it is obvious that everyone has a reason for doing one thing or 

the other. The beginning teachers, just like any other individuals, could be 

influenced by motivation or stimulus. The level of motivation a teacher experiences 

could either positively or adversely influence their teaching practices. According to 

majority of the beginning teachers, they are always motivated to teach their pupils, 

as they have resolved to stick to the teaching profession. Majority (12 out of 15) of 
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the beginning teachers claim d tl h' . e lat t ey were mottvated to teach mathematics at 

the Basic School level, and their motivation came from the fact that they were in 

the position that they could impart knowledge to others. This means that motivation 

is not an issue for the beginning teachers and that their level of motivation has not 

denied them the ability to impart knowledge and demonstrate the teaching skills 

acquired from the training programme. The following are some of the responses 

they gave when asked about how motivated they are in terms of teaching of 

mathematics and how motivation has helped them to work through any challenges 

encountered. 

"I am self-motivated. This feeling inside me always pushes me to 

do more for others; that is why I love teaching mathematics. 

(BTOOI). 

"My focus has always been making people successful, and I 

believe one of the ways to make one successful is to give them 

knowledge. This has been my motivation as through teaching, I 

believe I will be able to help others get somewhere" (BTOO?). 

"I don't think I am influenced by level of motivation I get. I believe 

. " . t ' t' n than extrinsic motivation, so it is just my in mtrlnSIC rna Iva LO ' 

teach nwthematics and teach it and this has helped 
desire /0 

.. " (BTOlO) 
k 'll ' ·n. teaching mathematiCs . promote my SIS I 

"J have always loved to leac 
h mathematics at the Basic School. 

hing other people has been my 
The feeling that I am teac 
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motivation leading to t k' 
a zng up the training programme so that I 

could get the ch . 
ance to teach mathematics " (BTO 12). 

From the discussion so far i . . 
, t appears maJonty of the beginning teachers 

believed that they have the ri I . 
g 1t envlrolUnent needed to make their work less 

difficult and less challenging im I . , p ymg that they do not have any major issues when 

it comes to teachino of math' . '" ematIcs at the BasIc School. Above all , they are 

intrinsically motivated to teach at the Basic School. Overall , 14 out of 15 teachers 

stated that the DBE prooramme w ful' b ' Id' . . . '" as use m UI mg their teachmg practices. 

Discussion related to research question one 

From the result above, it appeared the DBE programme had positive 

influence on the teaching practices of the beginning Basic School mathematics 

teachers. The quantitative result indicated that the programme had high influence 

(60.6%) on the beginning teachers teaching practices. Further, considering the 

quantitative results in the light of the qualitative findings, the DBE programme 

could be said to have positively influenced the beginning teachers teaching 

practices in mathematics. This result is not surprising as the DBE programme was 

designed to equip preservice teachers with the necessary teaching skills that would 

make them perform efficiently in the classroom. The interview responses confirmed 

that the teachers acquired substantial knowledge and skills of teaching from their 

training programme. 

F h the products of the DBE programme were exposed to on-
urt ermore, 

1 
. t' fiollowed by a one-year off-campus teaching practice, 

campus teac 1111g prac Ices 

. . 1 'tl 'actical skills to fit into the real classroom (ZPD). This 
whlch eqUIpped t lem WI 1 pi , 
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exposure to practicum might I I . 
a so lave contnbuted to the high performance in 

teaching practices. The teachers' h· h h· . 
Ig teac mg practices performance could also 

be as a result of the contin .. . 
uous capacity bUildmg workshops, organised by the 

Institute of Education Un· ·t f C ' IverSl y 0 ape Coast, for all tutors at the Colleges of 

Education. Besides the DBE . I h d· . , curncu um a been reviewed a couple of times by 

the same University to imp th . . . rove e programme. It IS therefore not surpnsmg that 

most of beginning teachers proved that the DBE programme had had satisfactory 

(55%-59%) to excellent impact (80%-100%) on their teaching practices. Above all, 

the intervention by the Transforming Teacher Education and Learning (T-TEL) 

such as teacher professional development programmes for tutors in the Colleges of 

Education could also have contributed to the high performance of the teachers who 

participated in the study. 

In addition to the programme requirements, all teachers who had completed 

the programme had to do a one-year mandatory national service teaching before 

their postings were regularised. Most of the beginning teachers who participated in 

this study were in their second year of teaching at the Basic School, as such, the 

national service experiences could also account for the high teaching practice 

performance in mathematics. 

Another inference that could be drawn from the high performance of the 

teachers in terms of their teaching practice is that the teachers completed college 

not long (a year or two ago) and could easily apply the knowledge and skills they 

. d the tllel·t· practices The teachers demonstrated high level of pedagogy receive 0 s ap . 

d Ii r teaching mathematics, suggesting that they had acquired some an competences 0 
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special knowledge or trainin fr 
g om the DBE programme. The implication is that 

the DBE programme has re k bl . fl 
mar a e 111 uence on the beginning teachers' teaching 

practices, and thus, to become 
an efficient mathematics teacher, the DBE 

programme cannot be underrated. 

The beginning teachers d . d · . emonstlate very high level of competences 111 

teaching mathematics at the B . S h 1 Tl .. . aSlc c 00. le quahtatlve results were 111 support 

of the high quantitative outputs. The teachers showed good knowledge in lesson 

objectives, good classroom organisation and management skills, appreciable 

knowledge of how to engage and relate with pupils in class during mathematics 

lessons. 

Nevertheless, it should be pointed out that the DBE programme had no 

impact on the teaching practices of some of the beginning teachers. This outcome 

is not surprising either, as it is possible some of the beginning teachers did not really 

pay attention to the contents of the DBE programme while in the College. Thus, 

this outcome is just a reflection of the level of efforts these beginning teachers put 

into reading the DBE programme. Another possibility is that the tutors handling the 

courses under the DBE programme at the College could not pay attention to 

preservice teachers with special needs; thereby, causing these preservice teachers 

to carry low knowledge in teaching practices to the classrooms. 

Perhaps the training programme could not help some of the beginning 

teachers to unlearn or change their attitude towards teaching mathematics. It also 

d d . the classroom observation that some of the beginning teachers had 
appeare urlng 
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low confidence in teaching mathe t· d h. . 
ma ICS, an t IS might have influenced their 

delivery and teaching practices as a whole. 

The result d· 
s Iscussed, thus far, indicate that the DBE programme has 

influence on the beginning te h' h· . ac ers teac mg practices. This positive influence 

reflected in the teaching p f f h .. rac Ices 0 t e begmnmg teachers during the data 

collection exercise as maio ·t f th h·b· . ~ n y 0 em ex I Ited good knowledge of teachmg 

Practices in almost all the h· . . necessary t ematIc areas: lesson plan preparatIOn, 

teaching methodology and delivery, classroom organisation and management, and 

professional commitment. It should also be mentioned that as majority of the 

beginning Basic School mathematics teachers demonstrated appreciable 

knowledge in almost all the thematic areas of teaching practices, few of them, 

however, performed abysmally and this could be inferred from Table 6. 

Particularly, with regards to lesson plan, as observed by the researcher, 

some of the beginning Basic School mathematics teachers presented logical and 

comprehensive lesson plans. Few others either brought a piece of paper containing 

a list of topics to class or a lesson note whose contents were different from what the 

teacher taught his/her class; however, this phenomenon was not found to be 

common. That notwithstanding, the researcher realised that, in general, the DBE 

programme had positively influenced how the beginning teachers prepare their 

lesson plans, as majority stated specific, measurable and achievable objectives, core 

points, teaching and learning activities, teaching-learning resources, and 

d d b·ect and pedagogical knowledge as presented in Table 7. emonstrate su ~ 
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Concerning teaching methodology and delivery, the beginning teachers 

demonstrated that the DBE .. . programme had had good mfluence on their teachmg 

practices. The results fro th b . m e 0 servatton showed that most of the beginning 

teachers introduced the· . I I . . 
11 essons we I, orgamsed teachmg and learning activities 

sequentially, appropriately paced their lessons with audible voice, encouraged 

questioning and feedback, managed whiteboards, used appropriate 

teaching/learning resources, used correct language, engaged all pupils and 

encouraged cooperative peer-tutoring. Above all, the teachers demonstrated 

mastery of subject matter knowledge, appropriately assessed pupils learning, and 

consistently drew pupils' attention to the closure of their lessons. 

Also, the DBE programme had shown to have good influence on the 

teaching practices of beginning teachers regarding classroom organisation and 

management. The researcher observed that the beginning teachers were able to 

manage their learning environment very well and the behaviour of pupils were also 

well-managed. All these indications go to state that the DBE programme, in its 

entirety, had really shaped the organisation and management skills of the beginning 

Basic School mathematics teachers. Nonetheless, some of the beginning teachers 

had challenges controlling their students' behaviour in class. 

Furthermore, considering professionalism, majority of the beginning 

teachers showed that the DBE programme had influenced them positively. This 

reflected in the teachers' behaviour as they showed zeal and enthusiasm throughout 

h
· 1 A ·de the show of enthusiasm, they demonstrated good record-t elr essons. Sl 

k 
. I b· The teachers were smartly dressed for class, and they had good 

eepll1g la ItS. ' 

157 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



interpersonal relationship with h . " 
t elf pupils 10 class. The qualitative results also 

indicated that the teachers ac . d '. 
qUIre professlOnailsm from their training programme, 

It could, therefore be con I d d h 
' cue t at the DBE programme taken at the College has 

shaped the beginning teach . 't h' " elS eac 109 practtces 10 terms of their professional 

commitment. 

This finding shows consistency with the findings of some prior studies, as 

well as inconsistency with some other prior related studies. For instance, the current 

findings support the findings of Akyeampong et al. (2013) who examined the 

impact of teacher training progranune on early primary grade teachers in 

mathematics. They found that initial teacher preparation had a strong influence on 

newly qualified teachers' classroom performance. Nevettheless, just as found in 

this study, Akyeampong et al. ave\1'ed that some of the newly trained teachers' 

classroom activities were not connected to the concepts learned in mathematics. 

This only goes to confirm that despite the fact that teacher preparation programme 

has good impact on the teaching practices of newly trained or beginning teachers, 

there is still the situation where this impact is not witnessed in some of the 

beginning teachers . Perhaps it is time authorities and tutors in the Colleges paid 

attention to individual preservice teachers in order to take care of their special 

needs. 

Also, this finding shows consistency with Quadhi et al.'s (2020) finding 

which showed that through preparation programme, professional teaching 

f t l e's are improved. They further opined that there should be 
competences 0 eac 1 I 

. f~' b ,'d e the gap between teacher preparation programmes and 
conscIous e 101 ts to 11 g 
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practices at the schools as 
, most aspects of the preparation programmes do not 

really focus on the actual ha . . 
ppenmgs m the classrooms. The stance of Quadhi et al. 

is not surprising as the curre t . h . ' . . 
n reseatc el also realised that most of the begmmng 

teachers get overwhelmed d ' l ' 
unng t 1elr real classroom practices as they claim the 

practices they undergo dUI' th ' C II 'mg . ell' 0 ege years seem insufficient for actual 

classroom practices. 

Further, Ali and Han1Za (2018) affirmed that teacher training programme 

has positive impact on performance of teachers in the classroom and this , 

culminates in organisational improvement. They proceeded to state that teacher' 

training programmes also influence the learning of students the teachers are 

teaching. This implies that teacher preparation programmes are impactful as far as 

beginning teachers' teaching practices are concerned. This stance by Ali and 

Hanna (2018) is confirmed by Barr and Carolyn (2012) who also found that 

teachers who had undergone preservice training demonstrated positive and 

improved teaching practices in the classroom; thereby, improving students' 

achievements. Barr and Carolyn compared the teaching practices of trained teachers 

and that of teachers who had not undergone any preservice training, and the latter 

were found to have low impact on the achievements of students, as these teachers 

demonstrated poor teaching practices in the classroom. 

This finding also correlates with the finding of Kajander (2010). Kajander 

found that apart from the high impact the training programme had on the teaching 

. f I teaching mathematics at the elementary schools, procedural 
practices 0 teac 1ers 

I k I dge of the teachers were improved. This means that devoting 
and conceptua now e 
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more time to prepare math f . 
ema ICS teachers for BasIc Schools is worth it, just as 

opined by L6pez and Assaf (20 1 
4) who also revealed that teacher training 

progranmle augmented with field experiences influence classroom instructional 

practices of the teachers Th . . 
. ese outcomes are not different from the results obtamed 

by Unal (2017) who found th t· . a preserVlce teacher traming programmes help 

improve teachers' teaching efficiency which in turn lead to improvement in 

performance of the students taught by these trained teachers. 

The current finding also shows correlation with the finding of Ensor (200 I). 

Ensor states that methods course influences the teaching practices of beginning 

teachers, as the beginning teachers' ways of talking about the learning of 

mathematics in the classroom have improved. In similar manner, Good et al. (2006) 

averred that teacher preparation programmes really matter, as they found teacher 

preparation to have encouraging impact on teaching practices of beginning teachers 

teaching at the elementary, middle and high school levels. Darling-Hammond et al. 

(2002) also held forth that teachers prepared in teacher education programmes felt 

better prepared and performed well in their teaching practices, compared to teachers 

who entered the teaching profession through alternative progranmles. 

However, on the flipside, Kille;: (2011) argued that teacher preparation 

progranmles do not really have any obvious influence on teaching practices of 

beginning teachers. Klhe;: (2011) found in his study that teachers who had 

. pr·ogrammes found it difficult managing students' undergone preparation 

and were also unsuccessful recognising students' sources of 
behaviour, 

. . d mon errors. As unusual as this finding may appear, it is not 
misconceptIOns an com 
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far from possibility as Borko 
et al. (1992) also observed that teachers who had had 

teacher education could not ·d 
provi e conceptual explanation for standard division 

of fraction algorithm. Specificall B k . y, or 0 et al. realised that the prospective 

teachers could not explain to their students why in division of fractions, the 

operation sign changes to 111 If I· . . 
U Ip IcatlOn sign and then the next number is flipped 

or inverted. Also from the q I·t t· I· . . , ua I a Ive resu ts, It was revealed that few begmnmg 

teachers though have acquired the necessary knowledge and skills, were 

constrained by language and overcrowded classrooms that limited their 

performance. 

Collectively, from the outcome of most studies on teacher preparation 

programmes, there seems to be some evidence to indicate that teacher-training 

programmes have influence on teachers teaching practices. These findings are not 

entirely different from the current finding as majority ofthe beginning teachers who 

participated in this study have proved that the DBE programme had, on the average, 

an appreciable influence on their teaching practices. Nevertheless, the impact was 

not felt on the teaching practices of some of the beginning teachers, and this was 

expected as individuals learn differently. 

DBE trained teachers' Perception about the Influence of Methods of teaching 

Mathematics course on their Teaching Practices 

The second research question was to determine DBE trained teachers' 

. b t the influence of methods of teaching mathematics course taken 
perceptIOns a ou 

II th 
.. teaching practices. This question was analysed using mean, 

at the co ege on ell 

.. f. el1cies and percentages. A mean score of (>3.5) indicates 
standard deVIatIOn, lequ 
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positive perception about the influence of methods of teaching mathematics course 

on beginning teachers' teaching practices, and a mean score of «3 .5) indicates 

negative or poor perception about the items used to define the influence of methods 

of teaching mathematics course on beginning teachers' teaching practices. The 

results are presented in Table 12. 
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I 

I Table 12: Perception of Beginning Teachers on the Influence of Methods of Teaching on Teaching Practices 

I Statements Mean Standard Positive Negative 
deviation perception perception 

Strongly Disagree Neutral Agree Strongly 

disagree agree 

F (%) F (%) F (%) F(%) F (%) F(%) F(%) 

1. Methods of teaching 4 (3.8) 14 12 62 12 3.62 0.99 74 30 

mathematics course has prepared (13 .5) ( 11.5) (59.6) (11.5) (71.15) (28.85) 

me well for teaching mathematics 

at the Basic School 

2. Methods of teaching 4 (3.8) 12 8 (7.7) 68 12 3.69 0.96 80 24 

mathematics course has equipped (11.5) (65.4) (11.5) (76.92) (23.08) 

me with adequate skills on lesson 
note preparation 

3. I have learnt how to state 0(0.0) 6 (5.8) 0(0.0) 86 12 4.00 0.59 98 6 (5.77) 

specific, relevant and achievable (82.7) (11.5) (94.23) 

objectives for my lesson 

4. Methods of teaching 0(0.0) 6 (5 .8) 0(0.0) 84 14 4.02 0.6\ 98 6 (5.77) 

mathematics course has prepared (80.8) (13 .5) (94.23) 

me adequately on how to 

introduce mathematics lesson 
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Table 12, Continued 

Statements Mean Standard Positive Negative 

deviation perception perception 

Strongly Disagree Neutral Agree Strongly 

disagree agree 

F (%) F (%) F(%) F(%) F (%) F F(%) 

(%) 

5. Methods of teaching mathematics 0(0.0) 6 (5.8) 0(0.0) 84 14 4.02 0.61 98 (94.23) 6 (5.77) 

course has prepared me adequately on (80.8) (13.5) 

how to manage learners' behaviour in 

class. 

6. Methods of teaching mathematics 0(0.0) 7 (6.7) 3 (2.9) 82 12 3.95 0.64 94 (90.38) 10(9.62) 

course has equipped me with good (78.8) (11.5) 

questioning skills. 

7. Methods of teaching mathematics 0(0.0) 6 (5.8) 0(0.0) 86 12 4.00 0.59 98 (94.23) 6 (5.77) 

course has provided me with skills on (82.7) (11.5) 

how to involve all learners in my 

lessons. 
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Table 12, Continued 

Statements 
Negative Mean Standard Positive 

Strongly Disagree Neutral Agree 
disagree 

F (%) F (%) F (%) F (%) 

Strongly 
agree 
F(%) 

8. Methods of teaching mathematics 0 (0.0) 6 (5.8) 0 (0.0) 84 (80.8) 14 (13.5) 4.02 
course has taught me how to take 
learners' prior knowledge into 
account when planning my 
instructi on. 

9.Ihavelearnthowtoactivelyengage 0(0.0) 1(1.0) 0 91 (87.5) 12(11.5) 4.10 
all learners in mathematics lesson (0.0%) 
from my method of teaching 
mathematics course. 

10. I have learnt how to organize 0 (0.0) 1 (1.0) 0 (0.0) 91 (87.5) 12 (11.5) 4.10 
teaching and learning activIties 
sequentially from method of teaching 
mathematics course. 
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deviation perception perception 

F F(%) 
(%) 

0.61 98 (94.23) 6 (5.77) 

0.38 103 1 (0.96) 
(99.04) 

0.38 103 1 (0.96) 
(99.04) 
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Table 12, Continued 

Statements Mean Standard Positive Negative 

deviation perception perception 

Strongly Disagree Neutral Agree Strongly 

disagree agree 

F(%) F (%) F(%) F(%) F(%) F F(%) 

(%) 

II. I have learnt how to pace 0(0.0) 4 (3 .8) 5 (4.8) 89 6 (5.8) 3.93 0.51 95 (91.35) 9 (8.65) 

mathematics lesson to benefit all (85.6) 

learners in class. 
12. I have learnt to show enthusiasm 0(0.0) 1 (1.0) 0(0.0) 97 6 (5.8) 4.04 0.31 103 1 (0.96) 

any time I am teaching mathematics. (93.3) (99.04) 

13. I have learnt to listen to all learners 0(0.0) 1 (1.0) 0(0.0) 91 12 (11.5) 4.10 0.38 103 1 (0.96) 

in class from method of teaching (87.5) (99.04) 

course. 
14. From methods of teaching 0(0.0) 8 (7.7) 8 (7.7) 77 11(10.6) 3.88 0.69 88 (84.62) 16 (15.38) 

mathematics course, I learnt how to (74.0) 

use variety of techniques to detelmine 

understanding of learners. 

Overall perception 
4.01 0.60 

Source: Field survey (2021) 
N - 104 
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From Table 12, it can be seen that the beginning teachers rated their 

methods of teaching mat he t' . 
rna ICS course very high (each item had a mean of more 

than 3.6 on a scale of 1 to 5) F h . rom t e overall mean score (4.01> 3.5), it could be 

said that the beginning teachers II . . , genera y, perceived the method course as haVing 

positive influence on their teaching practices. Areas which the teachers rated very 

high and hence perceived to have made great impact on their teaching practices 

were their ability to actively engage all learners in their class (item 9, M = 4.10, SD 

= .38), and their ability to organise teaching and learning activities sequentially to 

cater for all learners (item 10, M = 4.10, SD = .38). 

In terms of pupils' engagement in class, with the exception of one teacher, 

the rest of the teachers (103), representing 99.04% felt their method course had 

positively influence their skills on how to engage pupils in class. It was evident 

during the observation that most of the beginning teachers could use a number of 

strategies to get pupils actively engaged in mathematics lesson. Similarly, 

103(99.04%) agreed that they learned how to organise teaching and learning 

activities sequentially from the methods of teaching course. Again, almost all (103 

out of 104) the teachers agreed that the method course had had influence on their 

knowledge in organising teaching and learning activities coherently in class. As 

such, 103(99.04%) of the beginning teachers are said to have positive perception 

about the influence of method of teaching course on how to organise teaching and 

learning activities in mathematics class. 
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Other areas that the rd. 
espon ents perceived to have impacted most on their 

teaching practices were their ability to state specific, relevant and achievable 

objectives when plann· tl· I . 
Ing lelr essons (Item 3, M = 4.00, SD = .59) as well as 

exhibiting passion wilen t I . I . . 
eaCltng matlemattcs (Item 12, M = 4.04, SD = .31). In 

addition, the respondents perceived that their ability to introduce mathematics 

lessons (item 4 M = 402 SD - 61) ·d I , . kn ' . , - . ,conSI er earners pnor owledge when 

planning their lessons (item 8, M = 4.02, SD = .61), get all learners involved in their 

lessons (item 7, M = 4.00, SD = .59) contributed immensely to their teaching 

practices. Moreover, the beginning teachers perceived that their skills to manage 

learners behaviour in class (item 5, M = 4.02, SD = .61) helped them in executing 

their lessons successfully . 

Palticularly, it can be seen from Table 14 that while 98 (94.3%) out of the 

104 beginning teachers felt that methods of teaching mathematics course had 

prepared them adequately on how to manage learners' behaviour in class, only 

6(5.8%) of the teachers disagreed that methods of teaching course prepared them 

adequately in terms of managing learners behaviour in class. This implies that, 

overall, beginning teachers have positive perception about the influence of methods 

of teaching mathematics course on how to manage learners ' behaviour in class. 

Areas beginning teachers comparatively rated low were ability to employ 

variety of techniques to determine pupils' understanding when teaching 

tl t· s (·Item 14 M = "j 88 SD = 69). Most 88(84.62%) of the teachers felt rna lema IC , ., . 

that their method of teaching course had taught them how to employ variety of 

I · t d te ·nl·llle pupils ' understanding in mathematics class. This means tec 1l11ques 0 e I 
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eleven (11) out of every th'rt (13 " 
1 een ) begmnmg teachers have positive perception 

about the influence of met I d " . 
10 course on their ablhty to use variety of techniques to 

check pupils' understand' 0 h fl' . mg. n t e lpslde, 16(15.38%) of the respondents have 

negative perception abotlt th . fl f . . . e m uence 0 method course on their ablhty to apply 

variety of techniques to check pupils' understanding. Item on whether method 

course had prepared them well for teaching mathematics at the Basic School level 

(item 1, M = 3.62, SD = .99) was also rated low followed by item on skills for 

lesson preparation (item 2, M = 3.69, SD = .96). 

Specifically, 74(71.15%) of the teachers agreed that method of teaching 

mathematics course had prepared them adequately for teaching mathematics at the 

Basic School. Drawing from this, it can be said that nearly three-fourth of the 

teachers felt their methods of teaching course had prepared them adequately for 

teaching mathematics. Although majority (71.15%) of the beginning teachers felt 

well prepared, 30 teachers, representing (28.85%), felt they were not adequately 

prepared by their method course. 

Further, 80(76.92%) of the beginning teachers felt their methods of teaching 

course had equipped them with the kills of preparing notes for their mathematics 

lessons. It could be said that majority of the teachers have positive perception about 

the influence the method course had on their skills in terms of lesson note 

preparation. On the other hand, 16 of the teachers felt that their method of teaching 

h d t 'pped them with adequate skills on lesson note preparation; eight 
course a no eqUl 

h ld ot state whether or not their method had prepared them well 
of the teac ers cou n 

.' Tl us it can be said that 24(23.08%) out of the 104 beginning 
on lesson prepmatlOn. 1 , 
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teachers have negative · . 
perception about the Influence of method course on their 

skills in preparing lesson note. 

Discussion related to research question two 

From the results it bec ·d h . . , ame eVI ent t at, overall, the beginning teachers felt 

that the methods of teach· th· . .. Ing ma ematlc course had had Influence on their teachmg 

practices. Nevertheless, some of the beginning teachers seemed not to have felt the 

positive influence of the methods of teaching mathematics course on their teaching 

practices. In particular, They were of the view that the methods of teaching 

mathematics course did not prepare them well or equipped them with adequate 

skills, especially on lesson notes preparation and ability to employ variety of 

techniques to check pupils understanding. 

This outcome of some beginning teachers not feeling or believing the 

impact of their preparation programme may be due to a number of factors, such as, 

inability of some beginning teachers to pay attention to contents of the method 

course during the training programme. Hence making them have negative 

perception about the influence of the method of teaching course on their teaching 

practices. Perhaps the training programme could not meet specific needs of some 

of the individual beginning teachers as a result, they find it difficult to associate 

their success in the classroom to their initial preparation programme. This finding 

is in line with Ham (2011) who reported that some beginning teachers claimed that 

their success in the classroom was as a result of their experiences before and after 

I . t· pI·oOI·amme and not the main preparation programme. t lelr prepara Ion co ' 
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It could also be argued th t f .. a some 0 the begmnmg teachers could not get 

support from their tutors and their peers to overcome the challenges associated 

with teaching mathematl'c t th B . S h . . sa e aS1C cool; hence, makmg them have negative 

perception about the influence of the method course on their teaching practices at 

the Basic School. Some of the beginning teachers might have unresolved challenges 

that make them perceived that their preparation programme was not useful to their 

teaching practices at the Basic School. 

Another inference that could be drawn from the result is that the training 

programme might have equipped the beginning teachers with the necessary skills 

and techniques for teaching mathematics at the Basic School; however, the school 

or classroom context could not support the actions of the teachers. For instance, 

during the classroom observations, it was evident that most of the beginning 

teachers had substantial content and pedagogical knowledge (belonging to ZPD) 

for teaching mathematics. However, the classroom context they find themselves 

could not support some of the knowledge and teaching skills they gained from their 

method course. Classrooms organisations, behaviour of pupils in the classroom as 

well as larue class sizes either hindered the teachers teaching methodology and 
e 

delivery in the classroom. It was also observed that some of the teachers had low 

confidence in teaching and others did not show passion for teaching mathematics 

(belonging to ZFM). These limited the instructional decisions of some of the 

teachers as they could not apply their knowledge fully and thereby performing 

below the minimum mark of 50%. 
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On the other hand most of h b . . , t e egll1mng teachers perceived the preparation 

progranmle to have had posit' v . fl " 
I e 111 uence on their teachll1g practices. A number of 

inferences could also be dra f · · . wn 10m tl1lS result. First, the topics in the Basic School 

syllabi , which the beginning t I . eac lers were teachll1g at the time of data collection, 

were not different from the t . . I OplCS 111 t le method of teaching mathematics course 

they were exposed to during training. This makes it easy for them to establish a link 

between the content of the tr . . . . ammg programme and the actual practlces m the 

classroom. Second, the beginning teachers might have had their challenges, as far 

as the teaching of mathematics at the Basic School is concerned, resolved during 

the training programme. Once the training programme meets the challenges and the 

expectations of the individual teachers, they are likely to perceive the programme 

to be useful and relevant to their practices. 

The foregoing result supports the finding of Durkee (2019) in which he 

investigated how first-year elementary teachers felt their method of teaching 

courseork had influenced their attitude, content and pedagogical knoledge. The 

finding revealed that most of the teachers perceive their method coursework had 

much influence on their attitude towards mathematics, although they reported that 

their content knowledge was not much influenced by the method course work. 

Again, Isikoglu (2008) reported that beginning teachers had a change - negative to 

positive _ in perception about the influence of method course, after going through 

a-) 5 week training course on methods. Similary, the result of this study is also in 

I
· . I I -fi d'lO of Wasserman and Ham (2013) that beginning teachers felt 
l11e Wit 1 t le 111 11 0 

h 
. tl e 'esliit of the practical skills and the theory that their teacher 

t ell' success was 1 I 
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education programme Prov'd d S . 
1 e. pecIiically, the beginning teachers explained that 

the instructional strategies did b . 
mo e e y their educators and the field experience that 

the training programme p . d d hi' 
roV! e e ped them to lInk theory to practice on the field. 

In general it could be ar d th b . . .. , gue at eglnnlllg teachers perCleve the DI ploma 

in Basic Education (DBE) program t h '" fl h . h' me 0 ave posItIve III uenc on tell' teac mg 

practices as other studeies have also confirmed the positive influence of initial 

teacher preparation programme. 

Influence of Methods of Teaching Mathematics Course on Beginning 

Teachers' Attitude towards teaching 

The third research question was to examine whether methods of teaching 

mathematics course had influence on beginning teachers' attitude towards teaching 

mathematics. This question was answered using mean, standard deviation, 

frequencies and percentages. The scale used contained both 13 positive and eight 

negative worded items to ensure that the responses were devoid of common 

methods bias. For the positive worded items, a mean score of(> 3.5) indicates that 

the methods of teaching course has influence (positive) on the beginning teachers' 

attitudes towards teaching, and a mean score of «3.5) indicates low influence of 

methods of teaching course on the attitudes of begilming teachers. With respect to 

the negative worded items, an average score of « 3.5) means positive influence, 

and (2: 3.5) indicates negative influence. The results are then presented in Table 13. 
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Table 13: Attitude of Beginning Teachers towards Teaching of Mathematics 

Statements 

Strongly 

disagree 

F(%) 

1. I like encouraging students' questions and 4(3 .8) 

answers when teaching mathematics 

2. I don' t like preparing teaching aids in 39(37.5) 

mathematics 

3. I like summarizing all core points for all 4(3 .8) 

activities that relate to my lesson 

4. I like to maintain learners' attention 4(3.8) 

throughout my mathematics lesson. 

5. I enjoy using materials and examples from 4(3 .8) 

daily life when teaching mathematics. 

Source: FieJd survey (2021) 

Disagree 

F(%) 

14(13.5) 

49(47.1) 

12(11.5) 

14(13.5) 

14(13.5) 

174 

Neutral 

F(%) 

12(11.5) 

6(5.8) 

8(7.7) 

12(11.5) 

12(11.5) 

Mean Standard 

deviation 

Agree Strongly 

agree 

F(%) F(%) 

62(59.6) 12(11 .5) 3.62 0.99 

6(5.8) 4(3.8) 1.9 I 1.01 

68(65.4) 12(11.5) 3.69 0.96 

66(63 .5) 8(7.7) 3.58 0.95 

62(59.6) 12(11.5) 3.62 0.99 

N= 104 
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Table 13, Continued 

Statements Mean Standard 

deviation 

Strongly Disagree Neutral Agree Strongly 

disagree agree 

F (%) F (%) F (%) F(%) F (%) 

6. I am not confident 111 teaching 46(44.2) 48(46.2) 7(6.7) 2(1.9) 1(1.0) 1.69 0.76 

mathematics 

7. I like taking learners pnor 4(3.8) 12(11.5) 8(7.7) 68(65.4) 12(11.5) 3.69 0.96 

understanding into account when 

planning my mathematics lesson 

8. I enjoy using variety of assessment 4(3.8) 14(13.5) 12(11.5) 66(63.5) 8(7.7) 3.58 0.95 

techniques to check for students' 

understanding in mathematics class 

9. I enjoy monitoring learning activities 4(3.8) 12(11.5) 8(7.7) 48(46.2) 32(30.8) 3.88 1.09 

in mathematics class 
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Table 13, Continued 

Statements Mean Standard 

deviation 

Strongly Disagree Neutral Agree Strongly 

disagree agree 

F (%) F (%) F(%) F (%) F(%) 

10. I enjoy teaching mathematics when 4(3.8) 12(11.5) 8(7.7) 48(46.2) 32(30.8) 3.88 1.09 

every learner is actively involved in my 

lesson. 

II. 1 hate to re-teach a topic In 46(44.2) 45(43.3) 10(9.6) 2(1.9) 1(1.0) 1.72 0.79 

mathematics because not every learner 

can do well in mathematics. 

12. I enjoy marking learners' exercises 4(3 .8) 12(11.5) 8(7.7) 48(46.2) 32(30.8) 3.88 1.09 

when teaching mathematics 

13. 1 enJoy linking content of 4(3.8) 14(13.5) 12(11.5) 62(59.6) 12(11.5) 3.62 0.99 

mathematics to learners expenences 

when teaching 
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Table 13, Continued 

Statements Mean Standard 

deviation 

Strongly Disagree Neutral Agree Strongly 

disagree agree 

F (%) F (%) F(%) F(%) F (%) 

14. I hate to teach learners two or more 38(36.5) 43(41.3) 22(21.2) 1(1.0) 0(0.0) 1.87 0.78 

ways of solving a particular mathematics 

problem when teaching mathematics 

16. I hate to relate concepts to learners 38(36.5) 48(46.2) 14(13.5) 3(2.9) 1 (1.0) 1.86 0.83 

experience when teaching mathematics. 

17. I like asking both lower and high- 4(3.8) 14(13.5) 12(11.5) 62(59.6) 12(11.5) 3.62 0.99 

order questions when teaching 

mathematics. 

18. I like paying attention to only learners 4(3.8) 12(11.5) 8(7.7) 68(65.4) 12(11.5) 3.69 0.96 

who ask questions in my class because 

the rest are not interested in the lesson. 
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Overall, from the results displayed I'n Table 13, all the items had high 

average scores. All the positive worded items had mean of more than 3.5, whereas, 

all negative worded items h as mean of less than 3.5. This implies that the attitude 

of the beginning teachers t d h' owar teac mg mathematics was positive. Among the 

positive responses teachers' l"k '~ . . . . . , I eness lor summanzIng core pomts for all activities 

that relate to their lesson had the highest mean score (item 3, M = 3.69, SD = .96), 

with teachers showino like . " . . 
b ness 111 mamta1l1111g learners' attentIOn throughout 

mathematics lesson receiving the least mean score (item 4, M = 3.58, SD = 3.95). 

Further, the negative statements, "1 am not confident in teaching 

mathematics" and "1 hate giving learners time to think after 1 have asked question 

in class" had the highest mean scores (items 6 and 21, M = 1.69, SD = .62). 

Negative statements of "1 hate to teach learners two or more ways of solving a 

particular mathematics problem" and "I hate to provide feedback to learners if they 

do not do well on an exercise" had the lowest mean scores (items 14 and 19, Mean 

= 1.87, SD = .68). 

It could be observed from Table 15 that 74(71.1 %) of the beginning teachers 

reported that they like encouraging pupils to ask questions and answer questions in 

mathematics class. Thus, 37 out of every 52 beginning teachers like encouraging 

pupils to ask questi ons in class. On the other hand, 18(17.3 %) of the teachers did 

I
'k . pupI' ls to ask questions in mathematics class. In addition, 

not ) e encouragmg 

12(11.5%) of the teachers could not tell whether they like encouraging pupils to ask 

. ' t This suggests that 30 teachers, representing 28.8%, may 
questIOns m class or no . 

. t express themselves in class. 
not give pupils OppOltumty 0 
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Further, 88(84 6%)' f h 
. out 0 tel 04 begilU1ing teachers professed that they 

like preparing teaching a' d .f;" • 

I S lor mathematics lessons. However, out of the 104 

teachers, 10(9.6%) of them a . d h I glee t at t ley do not like preparing teaching aids for 

their lessons in mathemaf AI 6( 0 ICS. so, 5.8 Yo) of the respondents remain neutral as 

they could not tell whetller th l'k .' .. . . ey I e plepanng teachl11g aids or not . ThiS brmgs the 

number of teachers who do not like preparing teaching aid for mathematics lessons 

to sixteen (16) representing 15.4% of the total number of participants for the study. 

From Table 13, it could also be observed that 94 of the beginning teachers 

felt they are confident in teaching mathematics whereas ten (10) of them felt they 

were not confident in teaching mathematics. In terms of active engagement of 

pupils in class,80(77.0%) of the participants agreed that they enjoy teaching 

mathematics when every pupil is actively involved in their lessons. On the contrary, 

24 of the teachers indicated that they do not enjoy teaching mathematics when every 

pupil is actively involved in their lessons. Interestingly, 8(7.7%) out of the 24 

teachers were indifferent to pupils involvement in their mathematics class. 

Furthermore, 94(87.5%) of the beginning teachers felt that it is necessary to 

re-teach a topic regardless of whether every pupil can do well in mathematics or 

not. Only three (2.9%) of the teachers agreed that it is not necessary to re-teacher a 

topic because not everyone can do well in mathematics. Ten (9.6%) of the teachers, 

I Id ot l'nd'lcate whether it is important to re-topic a topic in 10wever, cou n 

mathematics class. Considering whether beginning teachers do connect the 

mathematics content they teach to pupils previous experiences, 74 teachers 

. 0/ )' d that they enjoy linking the content of the mathematics 
representll1g (71.1 1 0 agl ee , 
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they teach to learners exp . 
enences. This h means t at 30 teachers, representing 

(28.9%) do not enjoy . 
connectmg the content of mathematics to their pupils' 

experiences in class. 

Again, it could be see th 80 
n at teachers representing (76.9%) reported that 

they like paying attention to I '1 
on Y pUpl s who ask questions in their class because 

the rest may not be interested . d' . h 
,m lcatmg t at the teachers do not care about every 

pupil in their mathematics class in terms of supporting them individually. This 

shows a negative attitude on the part of the teachers towards teaching of 

mathematics. Though most of the teachers do not pay attention to every pupils in 

class, 24 out of the 104 beginning teachers, representing (23 .1 %) disagreed that 

they pay attention to only pupils who ask questions in their class. Meaning 24 of 

the teachers do pay attention to every pupils in their class when teaching 

mathematics. 

Furthermore, with regards to whether the teachers expose pupils to a 

number of ways of solving a particular problem, 81(77.8%) of the participants 

indicated that they like to teach learners two or more ways of solving a particular 

mathematics problem. No teacher indicated that he/she hates to teach multiple (two 

or more) solutions to a particular problem in mathematics while one teacher agreed 

that he/she does. However, 22(21.3%) of the participants were not sure if they teach 

pupils two or more solutions to a particular mathematics problem. 

Examining whether teachers felt that it is right to give pupils ample time to 

think before answering questions posed in class, no teacher agreed (0, 0.00%) that 

they hate to give learners enough time to think before answering questions in class; 
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instead, 95(91.3%) disagreed t th .. 
o e statement. What It IS means is that majority of 

the respondents felt it is Worth '. '. 
glVl!1g pupIls tIme to think before answerino 

'" 
questions posed in class Noneth I . 

. e ess, nl11e(S . 7%) of the beginning teachers were 

indecisive on the same statement. 

With reoards to the n t f . 
b a ure 0 questIons teachers posed in class to assess 

pupils mathematical abilities, majority (74 out of 104) of the beginning teachers 

agreed that they like asking both lower and higher order questions when teaching 

mathematics. In contrast, IS(17.3%) of the teachers, said they do not ask both 

lower and higher order questions in mathematics class. Similarly, 86(82.7%) said 

they liked to provide feedback to pupils in mathematics class even if the pupils do 

not do well on an exercise. No teacher agreed that he/she hate to give pupils 

feedback if they do not do well on a given exercise. This shows a positive attitude 

of the teachers towards questioning and feedback in mathematics class. However, 

18(17.3%) of the teachers could not decide whether they provide feedback to pupils 

in mathematics class or not. 

As to whether the beginning teachers believe in the use of variety of 

techniques to explain concepts to pupils in mathematics class, a good number of 

them 80(76.9%) agreed that they employ different techniques in class when 

. h' H wever few (16) teachers indicated that they used a teachmg mat ematlCS. 0 , 

. hn" teaching mathematics. Nonetheless, 8(7.7%) of the 
partIcular tec Ique 111 

te ll whether they used different techniques in teaching 
participants could not 

mathematics or not. 
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Finally, as to wheth~r the b . . 
egl1111mg teachers give 0ppol1unity to pupils to 

verbalise the mathematics th I 
ey earn or explain their solutions, out of the 104 

teachers, 91 representing (87 5o/t) . . 
• 0 outnght disagreed with the statement that "I hate 

to ask learners to explain th· I· 
elr so utIOn to a problem in mathematics class". This 

suggest that majority of the teach d·. . 
ers 0 give puptls opportunity to explain their 

solutions to a given problem· I b 
1I1 C ass. A solutely no beginning teacher agreed that 

they hate to ask learners to explain their answers in class. Nevertheless, 13(12.5%) 

remained indifferent to the abo t t TI· . ve s a ement. 1e next sectIOn presents the analYSIS 

of the qualitative data. 

Qualitative results 

The qualitative data collected were mapped onto the teacher's Zone of 

Proximal Development (ZPD), Zone of Free Movement (ZFM) and Zone of 

Promoted Action (ZPA). Specifically, the qualitative data was gathered on how 

methods of teaching course component of the training programme influenced 

teachers' attitude towards teaching mathematics. 

Beainnina teachers' zone of proximal development 
b b 

With respect to knowledge about the use of TLMs (belongs to ZPD), the 

begiIU1ing teachers claimed that they learned a lot from their methods course which 

formed part of their course requirements in the DBE programme. Most of the 

h I · d th t teaching mathematics concepts using TLMs is the right way teac ers exp ame a 

., d t d mathematics concepts better when they are given the 
to go. PUpl s un ers an 

. . I t the materials themselves. When the teachers were asked 
opportU11lty to ma11lpU a e 

I d 
bout the use ofTLMs, all the 15 teacher interviewees 

how they got the know e ge a 
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attributed their knowled . 
ge to theIr trainin 

g programme. For instance, some of the 
responses from the teach 

ers are as follows : 

"J knew aboUl TLMs wh I 
en was in college. We were taught during 

me/hods class how to 
prepare TLMs for every lesson and so that 's 

how J came to know about it" (BTOOI). 

"At the college w . 
, e wei e taught how to use TLMs; so J got the 

knowledge from there (BT003). 

"When I was in the Training College, when we were doing 

methods of teaching, you couldn 't prepare a lesson note without 

including TLMs. It's stated in the lesson notes. I learnt all this 

from my training programme " (BT006). 

" . .. I was taught in my methods course at college that lessons are 

prepared with TLMs. I picked the knowledge up and use it today 

in my lessons" (BT01I). 

"I was taught in my methods class at the college. I was taught to 

use TLMs to facilitate understanding, as its usage help students to 

learn by observing and seeing" (BT009). 

The beginning teachers were also asked to express, in their own view, 

whether the materials they used in teaching a named topic were appropriate. A 

number of them again admitted that the materials they selected for their 

mathematics lessons were appropriate and relevant to the topic that they taught. If 

it were not so, they would not have achieved their lesson objectives for the given 

period. 
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"Ifeel my TLMs were a . 
'Ppropnate for the topic, Subtraction of 

Single Digit Numbers J 
, just taught as pupils' understanding 

seemed to have been e h d 
n ance after J introduced the materials" 

(BTOl3). 

"J think my TLMs wer . e appropnate for all lessons involving 

counting, numbering and the likes" (BT009). 

"You cannot do away with TLMs when you are teaching a 

concept that involves Addition and Subtraction, as it is easy to 

pracl icalise I he concepts, and enhance pupils' understanding 

wilh the use ofTLMs" (BTOll). 

Attitude is very crucial in all careers and the teaching of mathematics is no 

exception. It could be inferred from the interview responses that methods of 

teaching mathematics course has influenced the attitude of the beginning teachers 

towards teaching of mathematics as well as how the teachers feel generally towards 

the teaching of mathematics. The researcher asked the beginning teachers whether 

the methods course has contributed to their present attitude towards teaching 

mathematics. The beginning teachers claimed they feel confident in teaching 

mathematics at the Basic School, and that the methods of teaching mathematics 

course that they took at the college has contributed meaningfully to their attitudes 

towards mathematics teaching. The following responses corroborate this assertion: 

"Ifeel velY confident. Initially, back in school, I was not so good 

because of anxiety in maths, but after doing methods of teaching 

maths and other moths courses, I realised that I have overcome 
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all those anxieties and 1 
am Vely con'id h 

'J' em w en teaching maths 
now, because J know 1 

understand h 
w at 1 am teaching and 

Iherefore 1 will be abl . 
e 10 Impart t I 

. a my earners and they will get 
II very well. This is a typical re . . 

pi esentatlOn of the influence of the 
training programme _ t. . 

ransformmg m th . . a ematlcs-phobic person 

to mathematics-loving te h S 
ac er. 0, generally, 1 will say my 

attitude towards tea h · 
c mg mathematics is superb" (BT012). 

" 1 .. . as said earlier, 1 was taught maths activities, so per what 

1 was taught back in college, it has helped mould my attitude 

towards teaching the subject, and 1 enjoy it" (BTOOl). 

"1 would describe my attitude towards teaching mathematics as 

positive " (BTO 11). 

"I like teaching mathematics, and would say the training 

programme has really prepared me well to become a great 

mal hematics teacher " (BT009). 

Concerning adequacy of knowledge about specific strategies or techniques 

that the beginning teachers learned from their methods of teaching course, they 

were asked whether their methods of teaching course adequately prepared them for 

teaching mathematics at the Basic School and why they think so. Most of them said 

the programme has prepared them adequately. 

"Yes, the methods course has adequately prepared me. This is 

because I have learnt a 101 .from the college concerning the 
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importance of using teachin . 
g and learnmg materials to teach a 

concept in mathematics" (BT004). 

"Yes, mathematics act" ·/" h 
IVI les ave prepared me adequately. All that 

I was thought in college as early childhood teacher were not 

different from what I am teaching on the field. So, Ifeel the methods 

course has prepared me well" (BT012). 

"Yes, because all the methods that I am using here J acquire them 

from the college" (B TO 14). 

The lesson that caught the attention of the observers during the classroom 

observations was on the topic "Multiplication of Two Digit Whole Numbers Using 

"Halving and Doubling Method". The presentation of the lesson was sequential and 

logical as most of the pupils in the class grasped, with ease, the concept that was 

being taught. The following represents the method the teacher used: 

To multiply two numbers using the halving and double method, 

simply halve one of the numbers and double the other 

He then gave the following example: 

i) 12 X 25 = 6 X 50 = 300 (that is, halve the 12 and double the 25) 

16 X 50 = 8 X 100 = 800 (Halve the 16 and double the 50) ii) 

iii) 4 X 44 = 2 X 88 = 176 (Halve the 4 and double the 44) 

. d t th pupils that for easy multiplication, the process of 
He further explame 0 e 

. . ntil one of the numbers becomes a single digit. 
halving and doublIng can contmue u 

For instance, to find the answer to 24 X 32. 
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First, halve 24 and d bl 
ou e 32; that is, 24 X 32 = 12 X 64. Since 

both numbers are still J •• 

/)\ 0 digits, the process of halving and 

doubling continues. That i· h 
oS , alf 12 and double 64, which gives 

6 X 128. 

With that, one of the numbers · . I . . 
IS Sll1g e (6) and It Will be easier to mUltiply. Pupils 

are therefore comfortable to multiply th t b d· e wo num ers an give the answer. 

Hence, 24 X 32 = 12 X 64 = 6 X 128 = 768 

This method (halving and doubling) made it easy for the pupils to multiply 

two-digit whole numbers without difficulty. Most of the pupils in the class were 

eager to try more examples using the method. When the teacher' s lesson 'note was 

inspected, it was clearly stated, under the relevant previous knowledge, that pupils 

were taught multiplication of single digit whole numbers and multiplication of 

single digits with double-digit whole numbers using the traditional approach. The 

pupils grasped the concept of mUltiplying two digits numbers with ease not only 

because of the method employed in teaching it but also the fact that the teacher 

linked the lesson to their previous knowledge. 

Interestingly, unlike other teachers who would use a technique to teach 

without letting pupils know why the tecimique worked, BT008 did not end there 

but went ahead to explain to the class why the halving and doubling strategy 

k d H fi d the Simple question 6 X 7 and then asked the pupils to 
wor e . e lrst pose 

. ws to represent 6 X 7 as shown in Figures 5. This 
arrange bottle tops 111 ro 

. d th teacher'S table which was positioned in front of the 
demonstratIOn was one on e 
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o 0 0 0 00 0 Before halving (6 x 7) 

0000000 
0000000 

00000000000000 
00000000000000 Afterhalving 

00000000000000 
Figure 5: An'angement of bottle tops 

Source: Author' s construct (2021) 

The pupils counted the bottle tops again and realised they were still 42 in 

number. Pupils observed that the bottle tops were just arranged differently. That is, 

half the number of rows and double the number of objects in each row will not 

change the number of objects. The teacher gave two more examples to the class to 

try. It was so interesting that within a short time, most of the pupils could explain 

why the halving and doubling strategy worked for multiplication of numbers. This 
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teacher consistently sco d " 
re above (90%) in all h' 

IS mathematics lessons observed 
consequently he was selected fl . . ' 

01 the 111terview session. 

In respect of teaching approaches t 
. . hat SUpport conceptual understanding, 

maJonty of the beginning t I . 
eac lers claImed th t th h a ey ad the necessary skills that 

enabled them to teach to the d. . 
un elstandmg oft!· '1 leir pUPI s. The beginning teachers 

stated that they have knowled . 
ge 111 the use of many teaching approaches, and that 

if one approach did not work with their 
pupils, they could quickly employ 

altemative app h 
roac es to ensure that the pupils understand the concept being 

taught. 

"/ don 'f use one approach in my teaching. The approach J use" 

each day is informed by the needs of my students. Sometimes , 

improvise some means just to make sure the children grasp what 

J am teaching, and that is the most important thing to me " 

(BT009). 

One other lesson that attracted the researcher's attention durina the 
"" 

classroom observations was this teacher who was found using an algorithm other 

than the traditional approach to teach subtraction of whole numbers. The approach 

the teacher used, I believe has the potential of developing the critical thinking 

ability of pupils at the Basic School level. In the class, the pupils were not just 

giving answers by rote means but were made to verbalise the mathematics they 

were learning. The algorithm employed by teacher was 'How Much More Do I 

Add' shortened to 'HMMDIA' to teach subtraction of whole numbers. The lesson 

d t 
. 'OlIS lessons on addition of whole numbers where pupils 

was connecte 0 pievi 
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could add two digit whole numbers with ease. Pupils were answering subtraction 

questions using the "counting on principle" of addition. The following were some 

of the examples the teacher gave in the class. 

First example: 24 - 11 

Teacher: How much more do 1 add to 11 to get IS? 

Pupils (reasoning) : Wrote down 4 

Teacher: How much more do 1 add to 15 to 20? 

Pupils (reasoning) : Wrote down 5 

Teacher: How much more do 1 add to 20 to get 24? 

Pupils (reasoning): Wrote down 4 

Teacher: Now add all the numbers recorded as the answer 

Pupils (adding) : 4 + 5 + 4 = 13 

Hence, 24 - 11 = 13 

Second example: 46-13 

Teacher: How much more do 1 add to 13 to get 20? 

Pupils (reasoning): Recorded 7 

d 1 dd to 20 (0 get 30? Teacher: How much more 0 a 

Pupils (reasoning) : Recorded 10 

d I add to 30 to 40? Teacher: How much more 0 

. g). Recorded 10 Pupils (reasonzn . 

Teacher: How much more 
do I add to 40 to get 46? 

. g). Recorded 6 Pupils (reasonm . 

h mbers recorded as the answer 
Teacher: Next, add all t e nu 
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That is 7 + 10 + 10 + 6 == 33 

Hence, 43 - 13 == 33 

Pupils were so excited about tl . 
1e applOach the teacher employed in teaching 

subtraction. Most of them W · 11' 
ele ca Ing for more questions to answer when it was 

even time for them to go for break . 
. These teaching approaches showed that the 

beginning teachers learned a lot from tl " 
1e training programme concerning the 

teaching of mathematics at the Basic School. 

Zone of free movement experienced by b . . egmmng teachers 

To ascertain the beginning teachers' experiences with regards to how the 

teaching environment could possibly constrain their teaching actions, the 

pm1icipating teachers were asked questions specifically related to availability of 

teaching resources, teaching methodologies and strategies that could promote 

learning of mathematics, 

Concerning availability of teaching resources (belongs to ZFM), majority 

of the beginning teachers stated that their schools had the requisite resources 

available. For instance, the beginning teachers mentioned that there were writing 

materials and other teaching and learning materials available in their schools to 

select for smooth lesson delivery. This suggests that the teachers had the freedom 

of selecting from available materials to support the teaching of mathematics. The 

researcher recorded the following specific responses: 

"My school has most of the materials I need to do my teaching, .. 

, " (BT007). 
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"] have never faced any challen . 
ges Since 1 came to this school, 

with regards to materials d 
an resources needed to ensure smooth 

impartation of know led eta . 
g my pupils. This school seems to have 

a lot of teaching and I . 
earmng resources in place. The school has 

a Support system in place to consult in case of challenges" 

(BTOll). 

"Due to availability of teaching and learning materials, ] am able 

to carry out my leaching activities ,\lith ease" (BTO 12). 

Although most of the teachers admitted that there were materials available 

In their schools to select from, few others, however, complained of getting 

appropriate resources to teach some particular topics in mathematics. When one of 

the interviewees, who on one occasion did not use TLMs in his mathematics lesson, 

was asked why he could not state and use any TLM for his lesson, he explained that 

it was difficult to get the right materials to teach the topic for that day . 

" .. . with TLMs, for this topic, 'Mapping', getting a TLM for it is 

a problem; we have some lessons that we use TLMs - you can use 

real objects or you have to improvise one. But for this topic, 

getting a TLlvlfor it is something that is a bit difficult so that is 

why] didn 't include the TLMs -lfying to force a TLMsfor it might 

just make things more complicatedfor the children "(BT015). 

h 
bserved using the unique method (Halving and 

The teacher w 0 was 0 

. . . £. stance had to demonstrate the method on a 
doubling) to teach multlpilcatJOn, or 111 , 

.. d· front ofthe class due to space. Some pupils, 
teacher's table which was posltJOne 111 
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especially those at back of the I . 
c ass, had to struggle to see what was going on. At a 

point, some pupils stood on their bl . 
ta es In order to see clearly what the teacher was 

demonstrating on the table The b . . 
. eglllning teacher, BT008, though employed an 

interesting method to teach math . 
, ematlcs, was however constrained by congested 

and poorly organised classroon I . h d . 
1, W lIC rna e hun unable to fully demonstrate his 

method to the benefit of each and '1' h' every pup I In IS class. The congested classroom 

situation made it difficult for the teacher to attend to individual challenges during 

this interesting lesson, although pupils' engagement in the lesson was good as most 

of them were so excited about the method the teacher used. 

Also, few (2 out of 15) of the beginning teachers who took junior high 

education option, complained about the difficulty level of some of the mathematics 

content they were taught back at college. According to these teachers, some of the 

mathematics contents (topics) they had learned were higher than the grade-bound 

they were trained to teach. When they were asked specifically what they wished the 

programme had taught them that they are experiencing in the classroom, they 

attributed it to mismatched content knowledge. 

"We were taught some topics that demand higher level of 

thinking and understanding than what is expected at the junior 

high school. J wish these higher topics could be replaced with 

topics that are related to the Basic School cur" (BT008). 

. d by beoinning teachers 
Zone of promoted action expenence I:> 

d this zone they were asked questions on 
To assess teachers un er ' 

' . M e of particular strategy or method, teachers' 
accessibility of appropnate TL s, us 
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own positive attitude tow d 
ar s teachin g mathematics d . 

approaches that ,an specific teaching 
SUPPort con 

ceptual understand in . . 
asked whether the h d g. The begmnmg teachers were 

Y a access t o any resources 
t h· . or supports that promoted their 
eac mg actIOns. They ex I . 

P amed that they h d 
. a access to appropriate TLMs and 

teachmg resources that s 
uPPOrt the method d 

. s an approaches they employed in 
teachmg mathematics. The followi 

ng excerpts were recorded: 

" ... ] have full access to man .. 
Y matenals and resources that I can 

rely on here to ensure smooth teaching and I . 
earmng. This has 

already made me feell h b am t .e est teacher ever - considering how 

] am able to use thes t · I e ma ena s to demonstrate for the pupils to 

understand (BT004). 

"] have access to support from my colleague teachers, especially 

those with whom I came from same school. We are two herejrom 

. . . (college's name withheld). We support each other in terms of 

teaching methodologies and others" (BT006). 

Furthermore, majority of the beginning teachers believed that their own 

positive attitude towards teaching mathematics has helped them put into work the 

knowledge acquired from the training programme. This implies that majority of the 

beginning teachers had positive attitudes towards mathematics and this reflected in 

their lesson deliveries. Many of the teachers expressed how they loved mathematics 

even before they started the training programme. They said they believed in their 

abilities and always had positive mind-sets about mathematics and this made them 

enjoy mathematics periods all the time. This means that with regards to the 
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beginning teachers' attitudes tow d . . 
ar s teachlllg mathematics, they believed that their 

attitudes were positive and tim hid s e pe promote the knowledge acquired from the 

college. The following were c t d h . . ap lire w en they were asked to describe their 

general attitude towards teaching mathematics. 

"It's lovel)1 when you u d I· d h' be . n ers an w at you re supposed to 

teaching. My attitude towards teaching mathemalics has been 

positive and I can say I have really improved" (BT004). 

"My attitude towards mathematics is positive. So, I always 

encourage my students, as I am already aware oj the mindset and 

the feelings students have about mathematics. I keep telling them 

mathematics is not difficult. Moreover I am guided by the saying 

that an hour in each day is more usefitl than 7 hours in one day. So 

mathematics should be studied on daily basis and continuous" 

(BTOlO). 

"I think my altitude tOvllards teaching mathematics is velY good as 

I have the patience to use many methods in one lesson just to ensure 

that the students understand the concepts I am trying to teach. This 

has also helped me develop in many ways as a professional 

teacher" (BT014). 

. . fiunfior me so /feel ok teaching it. This 
"Teaching mathematICs IS a ' 

d t 
the knowledge I acquired from the training 

has ma e me pu 

d e here" (B TOOS). 
college into goo · us 
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"1 (eel happy teaching .h . 
. mat ematlcs; because how the children 

engage themselves throughout th 1 
e esson makes me happy. It 

always makes me to t h 
eac more and impart more knowledge to the 

children" (BT008). 

Further, the responses from the beginning teachers suggest that they were 

not limited by teaching approaches; thus, teaching approaches that support 

conceptual understanding could not be said to have impeded lesson deliveries based 

on the knowledge obtained from their training programme. The following were 

recorded from the interviews when they were asked about teaching approaches that 

SUppOlt conceptual understanding and how these influence their teaching practices. 

"Because I already have the idea about teaching moths, it 's not 

that difficult when delivering it. I use several teaching approaches 

based on the needs of the students I am teaching" (BTOOI). 

"Before going to the training college, of course we knew the 

content from school. But how to blend this content with the . 

methodology was the problem so from there you 're told that if 

you're teaching this student you have to use this approach or that 

approach. That has 
helped me. Because ]'ve added that 

methodology to the content that I already knew and now ]'m able 

r r So]'m able to blend the 2 
10 have a successful lesson de Ive y. , 

i. e., the 
h tent to teach for conceptual 

methodology and t e con 

understanding 0/ the students" (B TOOS). 
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"1 d . on t Use one approach in m . . 
y teachzng. The approach I use 

each day is informed b th 
Y e needs of my students. Sometimes. I 

improvise some means 'ust t ? • 

J a make SWe the children gra.sp what 

I am teaching. d h 
an . t at is the most important thing to me" 

(BT009). 

In summary. it could be t d I . sate t 1at the methods of teaching mathematics 

course under the DBE program I C me at t 1e olleges of Education has positively 

influenced the beginning t I .,. d . eac 1elS attltu e towards teachmg mathematics. 

Discussion related to research question three 

From Table 15, the overall mean score was 3.68 (SD= 0.94) which indicates 

that the palticipants had positive attitudes towards teaching mathematics. The result 

showed that teachers appreciate the need to give pupils ample time to think before 

answering questions in mathematics class, appreciate the use of variety of 

approaches to teach a concept in mathematics, and pay attention to all learners. 

Based on this result, the assertion by Agyei and Yoogt (2016) that teachers dictate 

to pupils in the mathematics classroom may no longer be the case, as pupils are 

given opportunity to learn mathematics at their own pace. 

Although few, 4 out of 104, of the beginning teachers acknowledged that 

they do not like using variety of strategies to teach mathematics and same number 

also alluded that they do not enjoy teaching mathematics when every learner is 

. I' 1 d ' th class the oeneral attitude of the beginning teachers towards 
actIve y mvo ve me, 0 

. I . Id be described as positive. This result was not surprising 
teach1l1g mat 1ematics cou 

. l ' observation most of the beginning teachers were up 
because dUrIng the c aSSIOom 
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to the task. The teachers m d 
a e good use of the . . . 

instructIOnal time - they were regular 
and punctual to class and al d I' 

so e Ivered the' I . . . Ir eSSon within the stipulated time. 

The teachers also showed th . 
en USlasm and decorum whenever they were 

teaching mathematics. The res 
ponses the teachers provided to the items on the 

attitude scale were not differe t fi 
n rom what the researcher observed during the 

classroom observation. It could b 'd 
e Sa! that the method course had shaped their 

attitude towards teaching mathematics, as they 
were found using variety of 

approaches to teach, for instance, subtraction of whole numbers (e.g., smallest 

being 4 - I) which Early Grade Mathematics Assessment Report argued that 

Ghanaian primary two pupils find most challenging (US AID, 2016). 

The result is similar to that of Tabuk (2018) who examined the attitude of 

prospective primary school teachers towards teaching mathematics and found that 

the prospective primary school teachers have positive attitude towards teaching 

mathematics. In addition, in tenns of their specialties, the attitudes of the 

prospective teachers towards teaching mathematics were found to be the same. The 

result is also in line with a longitudinal study conducted by Kesicioglu (2015) to 

determine the effects of preschool preparation programme on preservice teachers' 

attitudes towards early mathematics education. Therefore, it can be contended that 

methods of teaching mathematics course had positively influenced the teachers' 

. ddt h' a Inatl1ematics The result was not different from an earlier attltu e towar s eac 111", . 

b d P e (2003) which indicated that teachers understanding, 
study by Macna an ayn 

. I'k' fi' mathematics are enhanced by their teacher education 
confidence and their I J11g 01 , 

programme. 
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From the forgoing discussion ' 
s, It has been shown that the method of 

teaching mathematics course h' I ~ 
, W IC 1 lorrns an 't I ' , 

In egra component of the tralnmg 
programme (DBE), largely influ d h ' , 

ence t e feelings and beheves of the participating 

teachers towards teaching math ' 
, ematlcs, It was therefore concluded that the DBE 

progranune positively influenced the attitude of beginning teachers towards 

teaching mathematics at the Basic School. 

Effect of Methods of Teaching M th 'c ' , a emahcs ourse on Teachers' TeachIng 

Practices Across Specialty 

This first hypothesis tested whether training by specialties has significant 

effect on influence of methods course on teaching practices of beginning teachers, 

Essentially, the hypothesis compares the teaching practice score (dependent 

variable) of the beginning teachers across the tlu'ee specialties (independent 

variables) - early childhood, primary education and Junior high school. As such, to 

test the hypothesis , the one-way analysis of variance (ANOVA) was employed, 

Before performing the ANOV A, the performance of beginning teachers in the four 

indicators of teaching practice across the three specialties were explored and the 

I d ' I d ' F'guI'es 6 7 8 and 9 The mean teaching practice scores of resu ts ISP aye III 1 " ' 

beginning teachers by specialties are displayed in Tables 14, 

200 

I " 
I 

j I 
I' ! , I 

I 
\ I 

I 
! 

I \ . ! 
I I 
I 

l. t 

I.' 

\' 

j 
\, 
I 

\ 
I 
I 

I 
I 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



5.00 r · · ·· ·~·~~~ .. i6·4.·i6-.. · ... -....................................... .. -...... - ....... _ ............... _ ...... _ ...................... _ ........ _ .. . 

., 
11/ 

~ 2.50 
\I 

rtJ 

0.00 
Objectives S_esca:e 

p~nts 

Figure 6: Lesson Plan 

Teaching and 
I~activities 

indicators 

TLRs Subject and 
pedagogical 
knowledge 

I Early ~bildtood 

IPrimmy 

I Jlllillligh school 

It could be observed that no beginning teacher, irrespective of the specialty, 

scored less than the average score in each of the items under the lesson plan. 

Although all the specialties perfomed weltl in. each item, stating lesson objectives 

appeared to be the best score item. The least scoFed item was the sequencing of 

teaching and learning activities in the lesson plan. Scores on teaching method0logy 

and delivery are presented in Figure']. 
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Figure 7: Methodology and Delivery 

Concerning teaching methodology and delivery of mathematics lessons, the 

least scored item was on lesson introduction, with early childhood and primary 

teachers scoring the highest on the same item (Figure 4). Beginning teachers 

performed very well in the presentation of teaching and learning activities. Figure 

8 presents the third aspect of teaching practices, classroom organisation and 

management. 
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E 
" 2.50 

• Primary 
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'" • Jlmior high school 

0.00 

MauageUlem of the leaming Management of studellt behaviour 
envIronment 

Indicators 

Figure 8: Classroom management and organisation 

It could be observed that, irrespective of the specialties, the beginning 

teachers were in control of their classes. Almost all of them could organised and 

managed pupils' behaviour in their mathematics class. The fourth aspect teachers' 

practices, professional commitment is presented in Figure 9. 

5.00 r----------------------------------

I 

0 .00 
Teacher behaviour , Record keeping nud attitude to 

teaching 

Indicators 

Figure 9: Professional Commitment 

• Early childhood 

• Primary 
• Jt.nlior bigh school 

h ho participated in the study scored the least Junior high school teac ers w 

. d attitude to teaching mathematics. Early childhood 
mark on teacher behaViOur an 

th . Mean scores ana standard 
h· hest scores on bo Items. 

teachers recorded the Ig 
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deviations were then com d 
pute for each of th fi e our aspects of the teaching practice 

and presented in Table 14. 

Table 14: Descriptive Stat' t' IS lCS of Bea' . bmnmg Teachers by Specialty 

Specialty N Mean Std. 

Deviation 

Early Childhood 31 86.3226 9.1556 

PrimalY 41 80.6098 10.4663 

Junior High school 32 70.4375 12.2420 

Total 104 79.1827 12.3279 

Source: Field survey (2021) 

A look at the descriptive results presented in Table 14 showed the sample 

data to have produced differences in the mean scores of the three specialty variables 

- early childhood, primary and Junior high school. Specifically, teaching practices 

of teachers in the early childhood group (Mean = 86.32, SD = 9.16) were shown to 

have been more positively influenced by the method course than the teaching 

practices of the other two groups - primary (Mean = 80.61 , SD = 10.47) and Junior 

high school (Mean = 70.44, SD = 12.24). Though there were mean differences 

among the three groups of specialty, the significance of these differences could only 

be affirmed after conducting the one-way ANOV A test. As part of the necessary 

requirements to conduct ANOV A test, the data was checked for any possible outlier 

using boxp]ots as shown in Figure 10. 
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EmIy child!>ood Primazy Jum~ bisb achoor 
Grade level 

Figure 10: Boxplot for specialties (grade levels) 

There were no outliers in tb.e data, as examined by inspection of the boxplot 

in Figure 8. Next, the homogeneity of variance between tb.e specialties was checked 

using the Levene's test for equality of variance. Gen!?raUy, if the signific~t value 

in the output table of the Leven.e's test is less than· 0.05 then an inference ~s made 

that the group variances are significantly different at 0.05 level (that is the group 

variances are not equal), and therefore the assumption of homogeneity of variance 

is violated. On the other hand, if the significance value obtained is greater than 0.05, 

it suggests that variances for the two groups are equal. Th~ result of~ Leven.e's 

test for hOJ)1ogeneitr ofvaFiance is presented iJl Table 15. 

Table 15: Test of Homogeneity ofVaria~ce in Special~ 

Levene Statistic di2 Sig. 

1.34i 
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From the outcome of the ho . . 
mogenelty test 10 Table 15, the significant value 

(P = 0.27) was greater than 0.05 . This suggests that the group variances were not 

significantly di fferent (thus, the group variances were approximately equal). The 

assumption of equality of variance was therefore satisfied, as such the ANOV A test 

could be said to be robust. If there were significant differences between the group 

means within the specialties, a Two-way Analysis of Variance table would have 

been used to test the hypothesis. 

Since there were no significant differences among the group means within 

the specialties, the one-way ANOV A test was then conducted to examine whether 

the group mean scores (see Table 15) of the specialties were significantly different 

or not. Table 16 presents the results of the ANOV A test. 

Table 16: ANOV A Table for Mean Difference in Specialty 

Sum of df Mean F Sig. 

square square 

Between Groups 4.12 2 1.77 17.987 0.001 

Within Groups 39.23 101 0.41 

Total 43.35 103 

Source: Field survey (2021) 0 01) . 

T ble 16 that the significant value (P <. IS 
It could be observed from a . . 

. . . h t there is a significant difference 111 
. 1ificance level 1I1dlcat1l1g t a . 

less than 0.05 slgl I 'on that there is a 
. . This led to the cone USI . the specialties. 

the mean scores aclOSS I t e pair of specialties. 
for at eas on , . . the means scores 

significant di fference 111 , where the ditTerences among 
ot reveal exactly 

However, the ANOV A test does n 
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the groups Occur. Tukey' s HSD T 
est was then employed to investigate which pai rs 

of specialties have significant diff! 
erence between group means at the 0.05 level of 

significance. The Tukey's HSD w . 
as appropnate because it presents results of 

multiple comparisons amon 11 h ' . . . 
gat e different paIrIngs, In this case, of the three 

specialties. Table 17 presents th I f e resu t 0 the multiple comparisons. 

Table 17: Tukey's HSD M If I C u Ip e omparison of Differences in Specialties 

(I) Specialism (J) Specialism Mean Difference Sig. 

(I-J) 

Early Childhood Primary Education 5.71282 0.069 

Junior High school 15.88508* 0.000 

Primmy Education Early Childhood -5.71282 0.069 

Junior High school 10.17226* 0.000 

Junior High School Early Childhood -15.88508* 0.000 

PrimaIY Education -10.17226* 0.000 

*The mean difference is significant at the 0.05 level. 

From Table 17, it could be seen that the result of the Tukey post hoc test 

conducted showed a statistically significant difference between early childhood 

teachers and Junior high school teachers (P < 0.01), with respect to the influence of 

methods of teaching mathematics course on their teaching practices. The post hoc 

test indicates that the mean scores of early childhood (M = 86.33, DS = 9.16 was 

significantly higher than the mean score of Junior high school (M = 70.44, SD = 

12.24). Also, a statistically significant difference was found between Jemior high 

school teachers and primary education teachers (P < 0.01). This also indicates that 

tl 
COl' pl·\·ma\·y education teachers (M= 80.61 , SO = 10.47) was higher 

le mean score I' 

I I 
. ~or Junior high school teachers (M = 70.44, SD = 12.24). 

t 1a11 t 1e mean scot e 11 
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Nevertheless, there was no statistl·cally 
significant difference between early 

childhood education teachers and . 
pnmary education teachers (P > 0.05), 

concerning the effect of methods course th· h. . 
on elr teac mg practIces. 

Results, thus far, have revealed that specialty had significant effect on the 

influence of method Course on teaching practices of beginning teachers. This 

suggested a rejection of the null hypothesis, "There is no significant effect of 

specialties (early childhood, primary and Junior high school) on the influence of 

method course on leaching practices of beginning teachers." This result was further 

subjected to a post hot test to affirm the between-subjects effects. Table 18 showed 

the variance in the influence of method course on teaching practices accounted for 

by specialties of beginning mathematics teachers. 

Table 18: Specialty on Influence of Method Course on Teaching Practices 

Source Type III Sum Df Mean Square F Sig. Partial Eta 

of Squares Squared 

COlTected 3987.658° 3987.658 34.866 .000 .255 

Model 

Intercept 294856.129 294856.129 2578.061 .000 .962 

Specialty 3987.658 1 3987.658 34.866 .000 .255 

Enor 11665.871 102 114.371 

Total 667723.000 104 

COlTected 15653.529 103 

Total 

Source: Field survey (2021) 
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The results in Table 18 h s owed a S··fi . . IgOI Icant statistIcs - F (1 102) = 34 87 
P < 0.01. The R-squared I ' . , 

va ue of 0255 i d· . . n Icates a moderate effect (Cohen. 1992) 

of specialty on influence of h . 
met ods COurse 0 t h· n eac I11g practices. The partial eta 

squared and the R-Squar d I e va ues revealed th t . a specialty accounted for 25.5% of 

all the changes in the infl lIence of method f h· s 0 teac mg course on beginning 

teachers' teaching practices Th . . . . e ImplIcatton I·S th t h d a met 0 of teaching 

mathematics course was critic I· h· . a 111 s apmg the beginning teachers teaching 

practices althouoh it was not tl I 
b 1e on y determining factor. The remaining 74.5% 

variation in the influence of tl d me 10 course on teaching practices of beginning 

teachers could be explained by other variables not considered in this study. From 

these results, the researcher rejected the null hypothesis and concluded that there 

was a statistically significant effect of specialty on the influence of method course 

on teaching practices of beginning teachers. 

Discussion related to hypothesis one 

The result supported the first hypothesis - that methods of teaching 

mathematics influenced the teaching practices of beginning teachers across 

specialties. As already explained in the background, the training of teachers under 

the DBE programme was based on specialties: early childhood, primary and junior 

high education. Irrespective of the specialty, the same instrument was used to assess 

the beginning teachers teaching practices. The beginning teachers were expected to 

exhibit same degree of competencies in the classroom. However, from the result, 

the mean teaching practice scores were different across the specialties with early 

childhood teachers scoring the highest followed by the primary education teachers, 
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and the least was Junio h' h ' 
r Ig education te h 

, ac ers, The statistical result showed that 
at least a pair of specialty d'~ , 

illerence eXisted d ' an It was significant. 
The result suggested th t ' 

a , In terms of te h' , ac Ing practice, the performance of 
the beginning teachers in tl I 

1e c assroom varied b " Y specialties, Specifically, there 
was difference in performance be ' 

tween early childhood teachers and JHS education 

teachers, Further. there exist d d'f~ 
. e I lerences between the teaching practices of 

Primmy education and JI-IS educa ' 
tlOn teachers, However, there was no difference 

between the performance of ea 'I h'ldh I y c I ood and Primary education teachers, The 

expectation was that irrespective of the specialty, any beginning teacher who has 

successfully completed the DBE programme should be able to teach mathematics 

efficiently at the Basic School level since they were handling pupils at the same 

grade-bound that they have been trained to teach, 

One inference that could be drawn from these differences is that, early 

childhood and primary education teachers were given general training whereas the 

JHS education teachers received specific training in their chosen programmes at the 

college, As such, the early childhood and Primary education teachers should be 

performing at the same level, in terms of their teaching practices, as against the JHS 

education teachers at a different level as confirmed by the result. This result was 

evident during the classroom observations as most of the beginning teachers came 

to class well prepared for their mathematics lessons and used appropriate teaching 

d 1 ' t' Is that were consistently linked to the grade-bolmd they have an eamll1g ma ena 

b 
'd t h TI ey also employed variety of teaching techniques to engage een tra1l1e to eac, 1 , 

'I' tl . classrooms, Quite a number of the beginning teachers 
almost every pUpl 111 1elr 
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also demonstrated appr . b 
eCIa Ie subject knowled 

t tl . d b ge and could give relevant examples 
a 1e gl a e- ound they taught. 

Effect of Specialty on tI A . Ie thtude of Be i . . g nnmg Teachers Towards Teaching 

ThIs hypothesis tests whether . 
specIalty has significant effect on the attitude 

of beginning teachers tow d . 
ar s teachmg mathematics. Again, this hypothesis 

essentially compares the attitude of be' . gmnmg teachers across three specialties -

early childhood, primary educaf ' " Ion and Juruor hIgh school. To test this hypothesis, 

the one-way analysis of variance (ANOVA) was employed. The results are 

displayed in Tables 19,20, 21,22 and 23. 

Table 19' Descriptive St f t' f . a IS ICS 0 Beginning Teachers Attitude for Teachina 
'" 

Specialty N Mean Std. Deviation 

Early Childhood 31 304119 1.14964 

Primary Education 41 3.8253 0.79107 

Junior High School 32 3.7511 0.87895 

Total 104 3.6793 0.94451 

Source: Field survey (2021) 

A look at the descriptive results presented in Table 19 showed the sample 

data to have produced differences in the mean scores of the three specialty groups 

_ early childhood, primary education and junior high school. On the average, 

plimary education teachers' attitudes towards teaching of mathematics (Mean = 

3.83, SD = 0.79) were shown to have been more positively influenced by the 

preparation programme than the attitudes of early childhood teachers (Mean = 3 AI , 

SD = 1.15) and junior high school teachers (Mean = 3.75, SD = 0.88). However, as 

to whether these differences are significant between the groups, this has not yet 

been established as further analyses are required to establish this. 
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Therefore, the test f h . o omogenelty of variance, analysis of variance, 

Tukey's multiple comparisons, and 
effect sizes are computed. The test of 

homogeneity of variance will h 
, c produces Levene's statistics, is to check for the 

assumption of homogeneity f . 
o vanance among the three specialties, as this 

assumption needs to be met t· . . o enSUle that the statistical model being used to test 

the hypothesis is robust enou I TI g 1. 1e result on the test of homogeneity of variance 

is thus shown in Table 20. 

Table 20: Test of Homogeneity of Variance in Attitude 

Levene's statistic dfl df2 Sig. 

1.793 14 89 .052 

Source: Field survey (2021) 

From the test of homogeneity of variance table, Table 20, it could be 

observed that the p-value (P = 0.052) is greater than the alpha value of 0.05; 

indicating that the group variances were not significantly different. This means that 

the assumption of homogeneity of variance among the specialties has been 

satisfied; as such, the one-way analysis of variance test will be robust. Table 21, 

therefore, presents the result of the one-way analysis of variance of specialty. 

Table 21: ANOVA of Specialty 

Sum of squares Df 

Between groups 

Within groups 

Total 

3.273 

36.271 

39.544 

Source: Field survey (2021) 

2 

101 

103 

212 

Mean 

square 

1.636 

0.359 

F Sig. 

4.557 .013 

N 104 
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From Table 21 tl , le p-value produced was (P = 0 013) h· . 
alpha value of 0 05 TI. . , w Ich IS less than 

. . liS means tl I lat t lere is a statist" . . . 
the attitude ofb . . Ically slgmficant difference in 

egmlllng teachers b t , e ween at lea t . . h . s one pair of specialties. However 

SInce t e analYSIS of v . ' ana nee alone could not h . s ow between which pair of grou s 

the differences existed a I· I P , mu tlp e com . panson test was performed using Tukey post 

hoc and the result are displayed in Table 22. 

Table 22: Tukey's HSD Muir I . tp e Comparison of Specialty Means 

(I) Specialty (1) Specialty Mean difference Sig. 

(I-J) 

Early childhood Primary -.40684* .014 

Junior high school -.35754 .051 

Primary Early childhood 0.40684* .014 

Junior high school 0.04930 .935 

Junior high school Early childhood 0.35754 .051 

Primary -0.04930 0.935 

Dependent variable: Attitude towards teaching 

Source: Field survey (2021) * The mean difference is significant at 0.05 level 

The results from the Tukey post hoc multiple comparison test in Table 22 

showed a statistically significant difference between early childhood teachers and 

primary school teachers (P = 0.014), with respect to attitudes towards teaching 

mathematics. There was no statistical difference between the attitude of early 

childhood teachers and junior high school teacher (P = 0.051), though between their 

mean scores, a slight difference was reported (Mean difference = 0.35754). Also, a 
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marginal mean difference (Me d'f 
an I ference = 0.049) was reported between junior 

high school education teache d' 
rs an pnmary education teachers, with respect to 

attitude towards teaching matheln t' h . 
a ICS at t e BaSIc School; nevertheless, this 

difference was not statistically significant (P = 0.935). 

Ultimately, the results have shown that specialty had significant effect on 

beginning teachers' attitudes towards teaching mathematics at the Basic School. 

The researcher therefore rejected the null hypothesis that "There is no significant 

effect of SI)ecialty (early childhood, primary and Junior high school) on the 

attitudes of beginning teachers towards teaching", and concluded that there is a 

statistically significant effect of specialty on beginning teachers' attitudes towards 

teaching mathematics at the Basic School. However, to detelmine the size of the 

effect of specialty on the teachers' attitudes towards teaching, a fUliher analysis was 

conducted, and the results displayed in Table 23. 

Table 23: Specialty on Beginning Teachers' Attitudes towards Teaching 

Source Type III df Mean F Sig. Partial 

Sum of Square Eta 

Squares Squared 

Corrected Model 3.273 2 1.636 4.557 0.013 0.083 

Intercept 1406.590 1 1406.590 3916.806 0.000 0.975 

Specialty 3.273 2 1.636 4.557 0.013 0.083 

Error 36.271 101 0.359 

Total 1480.295 104 

Conected Total 39.544 103 

R Squared 0.083 (Adjusted R Squared == 0.065) . 

. . I ache!'s' attitudes towards teachmg 
Dependent variable: Begmnlng e 

Source: Field survey (2021) 
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The results from Table 23 h . 
s ow that there IS a statistically significant effect 

of specialty on beginnin teach ., . 
gels attitudes towards teaching (F(2, 103) = 4.557, 

P < 0.05), and this confirms the re I . 
su ts 111 the Table 24 that there exists differences 

among specialties of beg inn in teach . 
g ers with regard to attitude towards teaching of 

mathematics at the Basic Scho I Th 
o. ough not all the differences identified were 

statistically significant, it is in the right direction to determine the effect size of the 

influence specialty has on th tt' d " e a ltu e of begl11mng teachers towards teaching of 

mathematics. This will help u d t d h h . . . n ers an w et er specialty IS the only determinant 

of the differences in attitudes of beginning teachers towards teaching of 

mathematics or not. 

Thus, to quantify the differences in beginning teachers ' attitudes towards 

teaching of mathematics by specialty, the eta square values (effect size) were 

computed. Based on Cohen (1977), the interpretation of this index refers to the 

magnitude of the mean difference between variables; an effect size of d = 0.2 is 

considered small, d = 0.5 medium and d = 0.8 to 1 as large effect size. For beginning 

teachers ' attitudes towards the teaching of mathematics, an effect size of (112 
= 

0.083) is obtained, as shown in Table 25. This indicates that the effect size of 

beginning teachers ' attitudes towards teaching of mathematics by specialty is small. 

This result indicates that specialty alone cannot explain the observed differences. 

Discussion related to hypothesis two 

h I led tl1at the attitude of the beginning teachers towards the 
T e resu ts revea 

. .1 t' d 'ffers across the three grade-bounds (specialties). The 
teachmg of mat lema ICS I 

. d tion teachers towards teaching appeared to be more 
attitude of the pnmary e uca 
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positive than the attitude of I h' 
ear y c Ildhood d ' e ucatlon teachers and junior high 

school education teachers as sh ' 
, own m Table 23, Also, the attitude of the junior 

high school education teachers tow d ' 
ar teachmg of mathematics was found to be 

more positive than that of the earl I'ldh ' 
Y c 11 ood education teachers, However, these 

differences were not significant. except 
. for the difference between primary 

education teachers and early ch'ldh d d ' 
1 00 e ucatlOn teachers, with respect to attitude 

towards teaching mathematics, 

The differences found between attitudes of teachers across the specialties 

were not unexpected as prior studies argued that teachers' specialty is a possible 

factor that influences attitudes of teachers towards teaching of mathematics (Ernest, 

1988; Okyere, 2013), A number of factors could explain these variations in attitude 

of beginning teachers toward the teaching of mathematics, First, the difference 

between the attitude of early childhood education teachers and primary education 

teachers could be because early childhood education teachers seem to exercise more 

patience compared to the primary education teachers, as early childhood education 

teachers are to attend to younger children compared to primary education teachers 

who attend to relatively older children, Considering this, on the average, it is 

possible that early childhood teachers would demonstrate a more relaxed attitude 

h ' d t' n teachers The primary teachers, on the other hand, would t an pnmary e uca 10 ' 

I f k hen l't comes to assessment of their pupils, and thus, might 
have to do a ot 0 wor w 

be encouraged to engage in more classroom activities, 
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Also, with regards t ' 
. 0 Primary edllC t' '. 

a Ion and Jlll110r high school education 
teachers, there was no sig 'fi 

11\ Icant differe ' h' . 
nce 1I1 t elr attitudes towards teaching 

mathematics due to the fact th t b h . 
a ot might be considering their pupils as older, 

compared to early childhood u il . , 
p p s, therefore, their approach to teaching was 

expected to be similar Howeve ' 
, r, With regards to the insignificant difference 

between the attitude of early ch'ldh d " 
I 00 and JunIor high school teachers towards 

teaching mathematics it could b I ' d ' " 
, e exp ame that the JUl110r hIgh school education 

teachers are relaxed in the clas's I ' . , room as t 1ey consider their pupils to be mature 

enough to take responsibilities of their own actions. Similarly, the early childhood 

teachers are also relaxed because they do not need to do much of assessments of 

their pupils , as these teachers may not see it relevant to ask their pupils to, for 

instance, explain solutions to problems or provide feedback to them. 

This finding correlates with the findings of earlier studies that considered 

grade-bounds and attitudes of teachers towards teaching, For instance, Ernest' s 

(1988) study examined the attitudes and practices of student teachers of primary 

school mathematics, and found that student teachers have positive attitude towards 

mathematics and its teaching but have varied approaches and attitudes to the 

teaching of mathematics, based on the grade level they belong to. This is to say 

I h I II b ' 'ng teachers could demonstrate positive attitudes towards t lat, t oug 1 a eg1l1111 

, h ' tl e attitudes to a considerable extent, are influenced by teachlllg mat ematlcs, les , 

the teacher' s specialty, 
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Also, Okyere (2013) ft . 
, a er reportmg that attitudes towards teaching 

mathematics is influenced by th I 
e evel the teacher teaches, posits that, generally, 

the positive attitudes of teach b 
ers oost the confidence of their students· thereby , , 

making them develop positive tt·t d 
a 1 u e towards the learning of mathematics. 

Okyere's finding suggests th t . d 1 
a gla e evels taught by teachers should be paid 

attention to in order to ach· I leve everage across all specialties, as far as attitude 

towards teaching is concerned. 

In summary, it could be said that specialty significantly influences attitudes 

of begirming teachers towards mathematics teaching in Basic Schools. Beginning 

teachers of primary education specialty showed more positive attitudes towards 

teaching of mathematics, followed by beginning teachers of junior high school 

education specialty and then beginning teachers of early childhood education 

specialty. However, only the difference between early childhood and primary 

education teachers, as far as attitude towards teaching mathematics is concerned, 

was found to be significant; thus, deserves some level of attention. 

Difference Between Teaching Practices of Beginning and In-service Teachers 

This hypothesis sought to assess whether there is difference in teaching 

. f· b . . g teachers and in-service teachers. To test this hypothesis, the practices 0 eg 111111 n 

. d t two-I·ndependent samples t-test. This test produced the 
researcher carne ou a 

. . d h . dependent samples test (the hypothesis test). These are 
group statistics, an t e 111 

d · T bl 24 and Table 25 respectively. presente 111 a e ' 
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Table 24: Group Statistics orB . . 
egmnmg and In-service Teachers 

Variable Teacher type Mean SD 

Teaching practices Be · . gmmng teachers 72.5481 12.36785 

In-service teachers 72.8188 10.03230 

Source: Field survey (2021) 
nbt = 104 nit = 80 

The group statistics, as shown in Table 24, is a part of the main analysis 

leading to the hypothesis test analysis. This result summarises statistically the , , 

overall descriptive results on teaching practices and teacher type (beginning 

teachers and in-service teachers) . The results presented in the Table 24 were the 

basic information about the group comparisons; these included the sample size (n), 

mean (M), standard deviation (SO), and the standard error teaching practices as far 

as teacher type was concerned. Below the table are the number of beginning 

teachers (mt = 104) and the number of in-service teachers (nit = 80) who made up 

the total sample (N = 184) for this analysis. 

The mean score for the beginning teachers was (M = 72.55, SD = 12.37) 

and that for in-service teachers was (M = 72.82, SO = 10.03). From these results, it 

could be inferred that there was a slight difference between beginning teachers and 

respect to teaching practices or influence of the 
in-service teachers, with 

h
. P ·actices Nonetheless, the significance of this 

preparation programme on teac mg I . 

fi
. led b I the results on the hypothesis test presented 

difference could only be can 11 n ) 

in Table 25 _ independent samples test. 
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TabJe 25: Independent Samples Test 

Teaching 

practices 

Equal 

vanances 

assumed 

Equal 

variances not 

assumed 

Source: Field survey (2021) 

Levene ' s Test 

for Equality of 

Variances 

F Sig. 

1.306 .255 

T 

-.159 

-.164 

T -test for Equality of Means 

Of Sig. (2- Mean 

tai led) Oi ff. 

182 .873 -.27067 

181.463 .873 -.27067 

nbt = 104 nit = 80 
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Std. E. Diff. 95% Cl of the Diff. 

Lower 

1.69724 -3 .61948 

1.65194 -3.53015 

Upper 

3.07813 

2.98880 
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Table 25 showed th . 
e 1 esults most r I 

e evant to the Independent Samples T-
Test. From the table two . 

, maIn parts with d'ffl . . 
1 elent pIeces of information could be 

seen. The first part is the L ' 
evene s Test for E I' 

qua Ity of Variances, and the second 
part, t-test for Equality of M 

eans. The Levene's Test for Equality of Variances 

contains the test results for th L 
e evene' s Test. From the results, the Levene's Test 

for Equality of Variances sho d .. 
we a probabIlIty vale of (P = 0.255); this implies that 

the variability in beginning t h . . 
eac ers and ll1-SerVIce teachers, with respect to 

teaching practices is not significantly different, as the p-value (p = 0.255) is greater 

than the alpha value (a = 0 05) H ~ '1 . . . ence, lal ure to reject the hypothesis that, "There 

is no significant difference between teaching practices of beginning teachers and 

in-service teachers at the Basic School." 

Also, looking at the 2-tailed significant value in the first row, the result 

produced was P > 0.05. Again, this result affirmed that there was no statistically 

significant difference between the mean score of beginning teachers and in-service 

teachers, with respect to teaching practices. From these results, it could be stated 

that the difference between the mean scores of beginning teachers and in-service 

teachers were likely due to chance and not due to manipulation of the independent 

samples. This was also confirmed by the results in Table 5 - which, though, showed 

a slightly higher score in the beginning teacher group (M = 72.55, SD = 12.37) 

compared to the in-service teacher group (M = 72.82, SD = 10.03), a mean 

d·cc f 27(95 0 1 Cl _362t0308).t(l82)=-.159, P=.873.Itcouldalsobe Iuerence 0 -. 1 0 ,· ' . 

0 1 fid e interval included a zero (0) - a range from -3.62 to 
seen that the 95 /0 con I enc 
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3,08; still implying insignificant d'ffi 
I erence between the teaching practices of 

beginning teachers and teaching , , 
practices of In-service teachers, 

Discussion related to hypothesis three 

What motivated the com a.r' b ' 
P Ison etween In-service and beginning teachers 

was the assel1ion that teachers a I I kn 
pp Y t le owledge and skills they acquired from 

preparation over time and not "I ' " 
necessall y In the first year of their teachmg career 

(Jordan et ai., 2018), This literature suggests that in-service teachers who have 

taught for more years could perform better than their counterpart beginning teachers 

who are in their early years of teaching mathematics, This means with their 

experiences and exposure, one would have expected that the in-service teachers 

would do better. Though the result from this study showed that the in-service 

teachers slightly outperfonned the beginning teachers, in terms of teaching 

practices, the difference was not significant. 

A number of reasons might have accounted for the insignificant difference 

between the teaching practices of begilming and in-service teachers, One, it could 

be that the in-service teachers had not received enough support in terms of 

I ' tllel'eby putting them at the same level as the beginning professional earl11ng; , 

, f t chl'ng practices, This was evident from the very few or no teachers 111 terms 0 ea 

h
' 'ce teacher participants, as recorded in a follow-

workshops attended by t e l11-serVI 

fi ' I learn ina that the in-service teachers have 
up interview, Two, the pro eSSlOna I:> 

, fcs of the teachers other than their teaching 
, d 'ht be related to charactens I receive mig 

practices, 

222 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



Drawing from all the results r ' 
p esented for this hypothesis thus far, it could 

be seen that with regards to influ f 
ence 0 the DBE programme on teaching practices, 

in-service teachers demonstrated t h ' 
o ave been fairly highly influenced than their 

begiill1ing teacher counterparts as th' ' " 
, IS was eVident In their average score presented 

in Table 24, Nevertheless this d'ffl 
' I erence was only due to chance as the subsequent 

test conducted revealed that this difference was t' 'fi ( T bl 25) Th' 
no slgm Icant see a e , IS 

is to say that both in-service and beginning teachers who had undergone the DBE 

programme are not different when it comes to the influence the preparation 

programme on their teaching practices, in terms oflesson plan preparation, teaching 

methodology and delivery, classroom organisation and management, and 

professional commitment. In other words, being an in-service teacher or beginning 

teacher has no significant effect on the influence of the preparation programme on 

their teaching practices, 

This finding is surprising as both beginning and in-service teachers involved 

in the study were taught using different curriculum materials due to the consistent 

'I 'e s Interestingly in terms of teaching practices, both groups of curncu urn rev I w , , 

d ' sl'milar teaching approaches which suggested that teachers were observe usmg 

The teachers follow the same lesson note they had similar competences, 

, 'I' classroom organisation and management, as well as preparation, professlOna Ism, 

'd that both the beginning and in-service teachers' delivery oflessons, It could be Sal 

h' s needed to teach mathematics at the have studied and mastered similar tec I1lque 

Basic School level. 
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Interestingly this fi d· , lU lUg sho ws consist . ency with the Valsiner's zone 
theory (Valsiner, 1987) which posits that t 

. eachers are expected to demonstrate 
practices that are consistent . h . 

Wit their beliefs and . goals as well as the experiences 
they received within the ZPD d . unng the· t .. 

lr rammg programme, and Goos (2008) 

also supported this position I fi . 
. n emng from this, both beginning teachers and in-

service teachers are not expected t b d· . 
o e Ifferent lU terms of their teaching practices, 

as far as the influence of preparation ro . . . p gramme on teachmg practIces IS concerned. 

It could also be said that attitudes form d b b h . . . . e y ot the begllmmg and in-serVice 

teachers from their training programmes . . were POSltI ve towards teaching 

mathematics; thus, closing the gap between the two groups, in terms of influence 

the preparation programme had on their teaching practices. 

Similarly, the finding showed consistency with the assertions of Jordan et 

al. (2018) who were of the view that teachers - irrespective of being beginning or 

in-service - apply the knowledge and skills acquired from their preparation 

programme over time and not necessarily in the first year of their teaching carrier. 

This implies that teachers in their beginning years of their teaching career, to large 

extent, apply similar skills and techniques in their teaching practices as teachers 

who have been in the teaching career for long. Thus, in a way, no significant 

difference is expected between beginning teachers and in-service teachers, as far as 

their teaching practices are concerned. 

. J d tal's (2018) assertion to the current finding, it could 
Juxtaposmg or an e . 

. h d·ffi ences are expected when comparing these groups 
easily be inferred that sltg tier 

. . teachers - only that these differences are mostly 
_ beginning teachers and l\1-serVlce 
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not significant or anything t.h 
at needs furthe' " r Investigation to unravel what the 

causes of the differences 
are, Apparently, one group may show a higher 

performance in a particular th " , 
ematlc area of teaching practices; thus, resulting in 

the slight difference that is possibl b ' 
e to e noticed between the practices of beginning 

and in-service teachers as far a th ' fl 
' s e 111 uence of methods of teaching mathematics 

course or preparation programme is concerned, 

On the contrary this find' d'd h " , , Ing I not s ow corroboratIOn with the findIngs 

of some prior studies, For instance, Akyeampong et al. (2013) found a significant 

difference between mathematics teachers in their initial years of teaching career 

and those in their advanced years of teaching mathematics, However, they pointed 

out that the difference was occasioned by the teachers' performances in the various 

aspects of teaching practices as some did well in some aspects - such as classroom 

management and organisation - of teaching practices than others, Their findings, 

according to this researcher, might have been influenced by the setting of their 

study, as it was a cross-country study unlike this study which focused on part of 

Ghana, 

Further, this finding shows inconsistency with the findings of van Heerden 

and Ruedin (2019) who found initial teacher preparation programme to have mixed 

, h' 't'ces of beainnina teachers and in-service teachers; tnfluence on the teac 109 prac I t:> t:> 

, ' ' "fi ant difference between the teaching practices of 
thereby, cuh11lnattng 10 a Slgl1l IC 

h' practices of in-service teachers, van Heerden 
beginning teachers and the teac 109 

, ' teachers outperformed their counterpart in­
and Ruedin reported that as beg\l1mng 

f Il'no pl'actices the in-service teachers also , cts 0 teac 1 t:>' , 
service teachers 111 some aspe 

225 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



outperformed the beginning 
teachers in so 

me aspects of teaching practices. 
Ultimately, van Heerden and Rued· , 

In S results showed a significant difference 

between the two groups of teachers. 

Though van Heerden and R d· 
ue III (2019) finding is not surprising, some of 

the factors stated to have contr"b t d . 
I U e Immensely to the difference in teaching and 

classroom practices of the two rou 0·· • • 
g ps, - be",lIlmng and ill-serVice teachers - as far 

as the influence of preparation . . programme IS concerned, were rather surprising. 

Some of the contributory factors found were ab·III·ty t d t t hi· o a ap 0 sc 00 environment, 

experiences during the initial preparation such as the healthy relationships with 

college lecturers and mentors as well as the knowledge and skills they had acquired. 

Obviously, some factors are expected to influence the effect that preparation 

programme has on the teaching practices of beginning teachers and in-service 

teachers, resulting in a difference between the two groups. However, issues such as 

healthy relationships with college tutors, as reported by van Heerden and Ruedin 

(2019), have not been expected to be a contributory factor since student teachers 

are expected to study and follow what they have been taught rather than concentrate 

on any personal-level relationships with their tutors. Perhaps van Heerden and 

Ruedin' (2019) study defined a different scope, thereby, resulting in the production 

of result inconsistent with the current finding. 

. d ·t h uld be mentioned that there have been diverse 
All said and one, ISO 

.. fthe difference between beginning teachers and in-
findings as far as slgmficance 0 

. the influence the preparation programme has on 
service teachers, With respect to 

.. .ned As some of the prior studies found significant 
their teaching practices, IS concel . 
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difference, others found' . . 
Inslgmficant differe 

. . nce between beginning teachers and 
ll1-SerVlce teachers with d 

' regal' s to teaching . 
praCtices. The current study showed 

that, statistically there IS '. 
, no slgl1lficant diffi b erence etween beginning and in-

service teachers, from th 
e Colleges of Education Ghana as far as teaching 

mathematics at the Basic Sch I . 
00 S IS concerned. Hence, the researcher failed to 

reject the null hypothesis and c I d . 
, onc u ed that there IS no statistically significant 

difference between beginning and . . 
tn-service teachers, concerning the influence of 

preparation programme on their teaching practices. 

Chapter Summary 

The results from the analyses showed that the Diploma in Basic Education 

programme had positive influence on beginning teachers teaching practices in 

mathematics. There was no significant difference between the teaching practices of 

beginning and in-service teachers. The result also revealed that the beginning 

teachers perceive their training programme to be useful in shaping their teaching 

practices. In terms of attitude of the beginning teachers towards teaching 

mathematics the result showed that method of teaching mathematics course had , 

sianificant influence on their teaching practices. Further, there was significant 
b 

effect of methods of teaching mathematics course on the teachers' · teaching 

. . Ities (early childhood primary and junior high school). 
practices across specla ' 

. . d f th t chers towards teaching mathematics was also found 
FlI1aJly, the attltLl e 0 e ea 

to differ across the three specialties. 
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CHAPTER FIVE 

SUMMARY, CONCLUSIONS 
. AND RECOMMENDA nONS 

Overview 

This chapter summarises the t d 
s u y and presents the conclusions drawn from 

the analyses. The discussions h b 
ave een presented with respect to each research 

question and hypothesis The k fi . 
. ey Il1dmgs of the study are also presented in this 

chapter. The chapter ends with . 
recommendatIOns and suggestions for further 

studies. 

Summary 

The purpose of this study was to examine the influence of the Diploma in 

Basic Education (DBE) programme on beginning teachers' teaching efficiency in 

mathematics. Teacher training programme is seen as an important avenue for 

improving the content knowledge and teaching skills of teachers . Ghana, over the 

years, has invested in quality teacher training to ensure that teachers who graduated 

from the Colleges of Education have at least the minimum competencies necessary 

to enter the teaching profession. Despite these investments, the underachievement 

of pupils in mathematics at the Basic Schools still lingers. It is unclear whether 

teachers make use of the knowledge and skiIIs they acquired from training. TIlis 

study therefore examined the influence of the DBE programme on beginning 

teachers ' teaching efficiency in mathematics . 

. fi . h questions for the study were 1) What is the influence 
The specl IC resealC 

. . . Ed t' programme on beginning Basic School teachers' 
of DIploma 111 BaSIC uca IOn 

W
I DBE trained teachers' perceptions about the 

teaching practices? 2) 1at are 
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influence of the methods f . 
o teaching mathe . 

. . .. matlcs COurse taken at the col\ege on 
thell teachmg practices? 3) Wh . 

. at IS the influenc f h . . e 0 met od of teaching course on 
begmmng teachers' attitlld t es Owards teachi ? Th ng. e study also tested whether there 
exist differences in teachin . . g PI actlces and att"t d f .. 

I II e 0 begmnmg teachers across 

three specialties: early childho d . 
o , pnmary and junior high education. It also 

examined the relationship between th . . e teachmg practices of beginning and in-

service teachers in mathematics Th . . ese research questions were analysed within the 

framework of Valsiner's Zo Th ne eory - Zone of Proximal Development (ZPD), 

Zone of Free Movement (ZFM) and Zone of promoted Action (ZP A). 

The study focused on all beginning and in-service Basic School 

mathematics teachers in three districts of the Central region of Ghana. All the 

teachers involved were products of the Diploma in Basic Education programme. 

Teachers in their first two years of teaching mathematics were classified as 

beginning teachers, otherwise they were considered as in-service teachers. In all, a 

sample of 104 beginning and 80 in-service teachers participated in the study. 

An explanatory sequential mixed method design was employed in the study 

in which an observational instrument and questionnaire were used to collect the 

quantitative data followed by a semi-structured interview for the qualitative data. 

Th 
.. d t was analysed usina frequency, percentage, mean, standard 

e quantitative a a <> 

. . A I . fVariance (ANOVA) and independent sample t-test. 
deVIatIOn, one-way na YSls 0 

. . I d usina themes and narratives. The next section 
The qualttatlve data was ana yse t:> 

discusses the key findings from the analysis. 
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Key Findings 

First, the results from the I 
. ana yses revealed that the Diploma in Basic 

EducatIOn programme had· fl 
m uence on be· . 

gmmng teachers' teaching practices in 
terms of lesson preparation t h· 

, eac mg methodology and delivery, classroom 

organisation and manageme t 
n as well as their professional obligations. The 

teachers demonstrated very hi h d .. . 
g egree of competencies In teaching mathematics, 

which were attributed to the Di I . . . 
p oma 111 BasIc Education programme. They applied 

the knowledge and skills learned at school to teach mathematics with ease. The 

results from the qualitative data further supported the positive influence of the 

programme on the beginning teachers' teaching practices, as the participants 

explained that they could teach mathematics confidently because the training 

programme had equipped them with the necessary knowledge and skills to do so. 

Nevertheless, few of the beginning teachers' teaching practices were rated poor in 

terms of management of students' behaviours, presentation of teaching and learning 

activities, stating lesson objectives as well as teacher behaviour and attitude to 

teaching. The teachers attributed the poor perfom1ance to language barrier, 

inadequate preparation on classroom management and organisation skills, and the 

fact that it is obligatory to teach mathematics at the primary school, unlike JHS 

level where the beginning teachers were trained specially to teach mathematics. 

. 1· h t ·f the preparation on classroom management is given more This lI11p Jes tal 

. 11 d Ghana Education Service (GES) addresses the language 
attentIOn at the Co ege an 

l·t J·s likely all the beginning teachers would teach 
issues before posting, 

mathematics efficiently. 
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Second, with rega d r to the p . ercephon about th . 
teaching course on t I . e Influence of the method of 

eac 1mg practices, the anal . 

B 
. S I I YSIS revealed that the beoinning 

aSlc c 100 mathemaf '" ICS teachers had .. 
tl th d POSItIve perception about the influence of 

1e me 0 course on th . . 
elf teachIng practices i . n mathematIcs. The beginning 

teachers recounted that th . elr method of te h· . . ac Ing mathematics course had shaped 
theIr teachmg practices Th . . ey perceived the h d met 0 s Course to be very useful to 

them especially in terms of h t 
ow 0 present mathematics lessons to actively engage 

pupils. Also, the teachers who w . . 
ere Interviewed explained that the strategies and 

methods they employed in th I . e c assroom to teach were learnt from the method of 

teaching mathematics course. Taking thl·s fil1dl·ng into account, the method of 

teaching mathematics course could be sa·ld to be very relevant to teaching 

efficiency; thus, improved method course should result in improved teaching 

efficiency. 

Third, on the influence of methods of teaching mathematics course on the 

attitude of beginning teachers, the result revealed that the method of teaching 

mathematics course had positive influence on their attitude towards teaching 

mathematics. Specifically, the methods of teaching mathematics course positively 

influenced the teachers' feelings and beliefs towards the teaching of mathematics. 

The teachers' responses to the questionnaire were not different from what was 

observed being practiced by the teachers in the classrooms. Interestingly, those who 

had positive attitude towards teaching mathematics performed very well in the 

. . H some pmiicipants felt the duration for the method 
teach1l1g practice. owever, 

I I l
·n1ed they could not acquire all the needed skills 

course was too short, as t 1ey c a 
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within the given period Th' 
, IS suggests that ' , 

. ll1creasll1g the duration of the methods 
course could improve the teach ' 

ers teaching efficiency in mathematics, 

Fourth, concerning the effect of " 
speCIalties on teaching practices, the results 

revealed that specialty had signifi t 
Ican effect on the influence of method course on 

teaching practices of beginning tea I I 
c lers, n terms of teaching practices, the 

performance of the beginning teachel's d'f'C " fi 
I lers Slglll lcantly across the three 

specialties, Surprisingly the pe ,,(: , f' , 
, IlOlmance 0 pnmary educatIOn teachers was the 

highest, followed by the early childhood teachers, and then the JHS teachers, 

Although the result was significant, the effect size indicated that specialties were 

not the only factors influencing the teaching practices of beginning teachers, This 

means that apart from specialty, issues such as language barrier (inability to speak 

the dominant local language in the immediate school community) and the fact that 

at the primary school level, teachers are expected to teach all subjects including 

mathematics could possibly influence teaching efficiency especially for those 

teachers lacking the linguistic background and competencies in teaching 

mathematics, 

F'fi h 'no specialties and attitude of teachers towards teaching, the It , concerm '" 

, It had significant effect on beginning teachers' attitudes results showed that specla y 

, I ther words the attitude of the beginning 
towards teaching mathematiCs, no , 

, I ' The attitude of early childhood teachers was 
teachers differs across specla ties, 

, t chers and primary teachers different 
different from the attitude of the pnmary ea , 

, h rs should be given more attention in 
h ,thus pnmary teac e from junior high teac ers, ' 

attitude training, However, 
d'fference in attitude between early 

there was no I 
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childhood teachers and J'unior I' I 
llg 1 schoo I te h 

ac ers , Although, generally, there was 
significant difference in att'ltud 

' e across ' I Specla ties, the effect size was small 
indicating that specialty alone Could ' 

not explam the observed differences, 

Finally, with respect to the t h' , 
eac mg practices of begilming and in-service 

teachers, the result revealed that th "b' " 
e valla Ihty m beginning teachers and in-service 

teachers with respect to teaching practices w t' 'fi I d'fli I h 
as no slgm lcant y 1 erent. n ot er 

words, there was no significant difference between the teaching practices of 

beginning and in-service Basic School mathematics teachers, implying that both 

beginning and in-service teachers who participated in the study performed equally 

in terms of teaching practices in mathematics, It appears that the in-service teachers 

who participated in the study received either little or no professional learning on 

the field; thus, putting the beginning teachers at par with them, Hence, if in-service 

teachers are given professional learning opportunities, they may exhibit better 

performance in their teaching practices, compared to the beginning teachers, 

Conclusions 

Though majority of the beginning teachers' teaching practices were 

positively influenced by the training programme, few of them performed poorly 

k I dge on classroom management skills, language due to issues of inadequate now e . 

, bl' t ry to teach mathematics at the primary level. 
barrier, and the fact that It was olga 0 

agement is oiven more attention at , t' on classroom man 0 Therefore, If the prepara IOn 

, 'g teachers would perform very well. 
'k I II the begmnll1 the College, it is It e y a 

, d' 'd I to be efficient in teaching 
be said that for an m IVI ua 

Moreover, it can 
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mathematics, training a d 
n preparation On meth d 

. 0 s of teach' h . 
cannot be overemphasis d 109 mat emattcs course e . 

Further, though methods of . 
teachmg mathe f 

teachers' teaching . ma ICS course was useful to 
practices as well a . 

s attitudes t d . owar s teachtng mathematics 
some of the teachers felt tl t h . ' 

la t e duratIOn of the 
programme was not enough for 

them to grasp all the necessary k'll . 
SiS for teaching P 'bl . . OSSI y, the one semester course 

duratIOn was not enough for c II o ege tutors to t . ex ens IV ely cover the contents of the 

course to make the beginning teacher . 
s apprecIate the Course. Secondly, college 

tutors may possibly resort to I' '. se echve (consldenng topics that they think are 

impOltant) tutoring due to the sholt duration of the course. It could also mean that , 

the beginning teacher did not h h . . ave enoug tIme to tnternalise the content of the 

method course. Considering this, extending the duration of the methods course 

could improve teachers' teaching efficiency in mathematics. 

Additionally, it became evident that specialty of the teachers influences 

their teaching practices as weII as their attitude towards teaching mathematics. 

Therefore, it was concluded that specialty has a significant influence on beginning 

teachers' teaching practices and their attitudes towards teaching mathematics; 

hence, the rejection of the hypotheses that "There is no significant effect of 

specialty (early childhood, primary and Junior high school) on the influence of 

method course on teaching practices of beginning teachers" and "There is no 

. ifi Jr, if . lly fearly childhood primary andjunior high school) on 
slgnz Icant ejject 0 specza \' ' 

. . . t. chers towards teaching". Consequently, if the 
the attitude of begmnlng ea 

. . d passions for the teaching mathematics are 
individual teachers' mterests m an 
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considered before elU"olling tl . 
lem Into a give . I 

. . n speCIa ty, they may have a better 
perceptIon about the influence f 

o methods co ' . urse on theIr teaching practices and 
attitudes. 

Furthermore, with regards to th . . . 
e teachlllg practices of beginning teachers 

and in-service teachers one would h 
' ave expected some level of difference between 

these two oroups in favour of th ' . 
eo e 111-serVIce teachers due to the fact that they had 

been in the service for quite some time, compared to their beginning teacher 

counterparts. Surprisingly, both groups demonstrated similar levels of knowledge 

in all spheres of teaching practices - lesson plan preparation, methodology and 

delivery , classroom management and organisation, and professional commitment. 

Therefore, the researcher concluded that there is no significant difference between 

the teaching practices of beginning teachers and in-service teachers at the Basic 

School; hence, failure to reject the hypothesis that "There is no significant 

difference between teaching practices of beginning leachers and in-service 

teachers at the Basic School". This suggests that the DBE programme had high 

influence on the teachers' teaching practices and attitude towards teaching 

. I h 'd both groups of Basic School teachers who participated mathemahcs. not er WOI S, 

in this study could teach mathematics with efficiency. 

Recommendations 

I trainees to specific classroom 
sllOuld expose teac ler 

1. College tutors 
. I d that some of the beginning teachers 

'11 . e It was revea e management skI s SII1C 

to inadequate preparation on classroom 
attributed their poor performance 

management and organisation. 
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2. Some of the begin . 
ntng teachers who 

performed poorly tt'b d h ' 
performance t th ' . . . a n ute t elr 

o elr tnabllity to speak d 
. an understand the local language of the 

commul11ty they were p t d 
os e to. Therefor Gh 

e, ana Education Service (GES) 
should assess the languag b k 

e ac ground oft . d 
ratne teachers before posting them 

to ensure that issues of langu ()" b . . 
abe arners are avel1ed. 

3. Some of the teachers found' d'f 
[t I ficult to manage pupils ' behaviour in the 

classroom. Thus, the mentorin u ' .. 
g ll!versltIes should encourage teacher-training 

institutions to prepare pros f 
pec Ive teachers on how to teach in a multicultural 

classroom to curtail language and beha ' I . VlOura Issues. 

4. Ghana Education Service should consider introducing subject teaching at the 

primary level so that only those who have the interest and capabil ities are 

trained to teach mathematics at the primary level. 

5. Some of the beginning teachers complained that the duration for the methods 

of teaching mathematics course was too short for them to appreciate the 

contents of the course. Therefore, the Ghana Tertiary Education Commission 

(GTEC) should consider extending the duration of the method of teaching 

mathematics course from one semester to at least two semesters to give room 

to preservice teachers to internalise the content of the methods course. 

6. Head teachers at the Basic Schools should encourage their teachers to learn 

h 
. b b gaging in professional learning programmes, since the 

more on t e JO, Y en 

. b tween beginning and in-service mathematics 
result showed no difference e 

teachers. 
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7. College tutors who te h . 
ac prtmary d . 

. e UcatlOn teachers should regularly engage 
them 111 activities that I . 

en lance attttude t d . 

Suggestions for Further Studies 
Owar s teachmg of mathematics. 

From the gaps identified i h . . 
n t e literature review and the limitations of this 

study, several potential research 0 . . . . 
pportul1lttes anse which could be explored for 

further insight on the influenc f . 
e 0 preservlce teacher training programme on 

beginning teachers teaching effi ' . '. 
IClency m mathematics. First, the observation of 

participants was carried out ' . 
m one term. It IS suggested that a longitudinal study 

that will observe teachers for at I t th' . . eas lee consecutive terms IS conducted on the 

influence of the preservice training programme on teachers teaching practices to 

provide further insights and explanations on the phenomenon. 

Further, literature related to the effect of specialties on teachers teaching 

practices and their attitude towards teaching mathematics was uncommon. It is 

therefore, suggested that further studies are conducted on the attitude of teachers 

towards the teaching of mathematics across specialties. Also, the study was 

conducted in one region of Ghana. Similar studies should be conducted by 

extending the sample frame to include beginning Basic School mathematics 

teachers from all the sixteen regions of Ghana. Further, studies on teachers teaching 

ff! . . th tl'CS should be replicated to include the views of college e IClency 111 rna ema 

tutors. Such studies would provide additional information for refinement and 

improvement of beginning teachers teaching practices. 
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Further, it was found that specialty accounted for 25.5% of all the changes 

in the influence of method of teaching mathematics course on beginning teachers 

teaching practices. It follows that the remaining 74.5% could be other aspects of 

classroom practices that might possibly be linked to teachers teaching practices in 

mathematics. Study should be conducted to investigate other aspects of teachers 

practices that may possibly be related to teaching practices in mathematics. 
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APPENDICES 

APPENDIX A: CLASSROOM OBSERVATION CHECKLIST DO 
BEGINNING TEACHER'S CODE ............ ... ... ... .. . OTHER TEACHERS' CODE ................................... . 

PROGRAMME .... . ..... ..... ... . .. .. ..... ..... .... ... ............ ... ....... . COLLEGE CODE ................................................... . 

SCHOOL OF PRACTICE CODE .... ....................... ............. FORM ICLASS .... .................. .. DATE ............. .. ........ . 

TIME . . ...... .. ... . ..... TOPIC ... ... .......... . . . .......... .. ... ..... . ........... .... ............ . ...... .......... ... ..... .................... .... ........ . 

Item and score 5 Very good 4 good 3 - satisfactory 2 - unsatisfactory all = poor 

Lesson Plan 

1. Objective Teacher states Teacher states specific Teacher states Teacher states Teacher states lesson 

specific, measurable ,measurable and specific, relevant specific objectives objectives that are 

D and achievable achievable objectives and measurable that are relevant idevant but not 

objectives which are but not linked to objectives but they but not measurable specific, measurable 

linked to classroom classroom activities are not achievable or achievable. or achievable 

activities within the duration 

of the lesson. 
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2. Summaries/core Teacher states Teacher states Teacher states Teacher states Teacher states 

points summaries/core summaries/core points summaries/core summaries/ core summaries/ core 

D points for all for all activities which points for all points for some points for activities 

activities which relate relate to and clarify activities which activities related to but they are not 

to lesson objectives main skills and / or are related to main some of the main related to main skills 

and clarify main concepts skills and concepts skills and and/ or concepts. 

skills/concepts without clarifying concepts. 

them. 

3. Teaching and Teacher provides Teacher/ learner Teacher/ learner Teacher/learner Teacher/ learner 

learning varied teacher/ activities are not activities have activities have activities are not 

acti vities. learner activities that varied but sequenced, approximate time approximate time sequential or logical 

D are logical, logical and indicated but not indicated but are and no time indicated 

approximate time logical. not sequenced or sequenced and direct 

student learning with indicated. logical. 
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approximate time 

indicated. 

4. TLRs Teacher states Teacher states Teacher states Teacher states Teacher states TLRs 

D 
appropriate TLRs and appropriate TLRs and appropriate TLRs, TLRs and when which are not 

indicates when and indicates when and and indicates when they wi II be used appropriate, and does 

how it will be used in how they will used in they will be used in the lesson, but not indicate when and 

the lesson. the lesson in the lesson. they are not how they will be used 

appropriate. in the lesson. 

5. 5. Subject and Teacher shows Teacher shows Teacher shows Teacher shows Teacher shows 

pedagogical adequate and up-to adequate and up-to adequate inadequate inadequate and often 

knowledge date subject date subject knowledge, but knowledge, but outdated knowledge, 

D knowledge linked to knowledge linked to does not provide indicates and does not indicate 

objective (s); objective (s); provides techniques to appropriate techniques to 

provides subject- general teclUliques that facilitate students' techniques to facilitate students' 

specific-techniques understanding. understanding. 
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that facilitates facilitates student's facilitates students' 

student's understanding. understanding 

understanding. 
~ 
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Teaching Methodology and Delivery 

Item and score 5 - VelY good 4 - good 3 = satisfactory 2 = unsatisfactory Oil = poor 

6. Introduction Teacher introduces the Teacher introduces Teacher introduces Teacher Teacher merely 

to the lesson lesson, reviews the lesson, reviews the lesson, reviews introduces the in trod uces the 

student's RPK, links it students' RPK, links students' RPK, and lesson, reviews lesson by starting D up with topic and it up with topic and links it up with students ' RPK. the topic 

stimulates student stimulates student topic. I 

interest. Teacher interest; lesson 

shares lesson objectives are not 

objectives with shared 

students 

7.Presentation- Teacher organizes Teaching and Teaching and Teaching and Teaching and 

teaching and teaching and learning learning activities learning activities learning activities learning activities 

learning activities sequentially, are organized, are organized, are organized, and are disorganized 

activities logically, uses varied sequential and sequential. 
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• 

pedagogical skill , logical. Teacher sequential and 

D maintains balance uses varied logical. 

between teacher and pedagogical skill. 

student activities. 

8. Pace of lesson Pace is appropriate for Pace is appropriate Pace is appropriate Pace is Pace of lesson is not 

and audibility of the entire lesson and most of the time and some of the time appropriate some appropriate. Teacher 

voice all students can hear voice is audible and voice is audible of the time but speaks too fast/too 

the teacher clearly. from the back of the from the back of the voice is not slow/too loud/too 

0 Teacher does not class. Teacher does class throughout the audible from the low 

shout. not shout. lesson. back of the class 

throughout the 

lesson. 

9. Questioning Teacher ask weII- Teacher asks a Teacher asks a Teacher asks Teacher asks only 

and feedback balanced mixture of mixture of factual mixture of factual mostly factual factual questions; 

0 factual, probing high probing high order and high order questions; he Ishe he/she is not 
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order and divergent and divergent questions; is receptive to receptive to I 
, 

questions; distributes questions tairly distributes questions students' student's questions 

questions fairly, encourages fairly; but does not questions and and answers. 

always encourages student ' s questions encourage students' answers and 

students' questions and and answers most of questions and acknowledges 

answers. the time. answers. students' answers. 

10. Use of Teacher manages Teacher manages Teacher manages Teacher manages Teachers writes 

chalkboard board effectively; date, board effectively; board effectively; board effectively; haphazardly on the 

D 
subject and topic are date, subject and date, subject and date, subject and board or hardly 

written on the board; topic are written on topic are written on topic are written "'Tites anything on 

all core points are the board; all core the board; all core on the board; all the board. 

written on the board; points are points are written on core points 

writing is legible; systematically the board; writing is systematically are 

gi ves students time to written on the legible. written on the 

write down core points board; gives student 

269 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



into their books; cleans time to write down board; writing is 

board at the end of core points into legible. 

lesson. their books. 

11. Use of Teacher uses Teacher uses Teacher lIses Teacher uses Teacher does not 

teaching appropriate TLRs, appropriate TLRs, appropriate TLRs, appropriate TLRs, have TLRs or does 

resources links them to students; links them to links them to links them to not use TL TRs 

(TLRs) previous knowledge students; previous students; previous students; previous brought to the class. 

D and lessons objective knowledge and knowledge and knowledge. 

(s) at key stage /s of lessons objective (s) lessons objective 

lesson. at key stage /s of (s). 

lesson. 

12. Teacher uses correct Teacher uses correct Teacher uses correct Teacher uses Teacher uses 

Communication! expressions; correct grammatical grammatical correct incorrect 

use of language student's language expressions; correct expressions; correct granunatical grammatical 

D errors; encourages student's language expressions; does expressions and 

- -
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students to pay errors; uses students language not correct often exhibit 

attention to their use of effective verbal & errors; occasionally student's language 

, 

language; uses non-verbal grammatical mannerism 

effective verbal & non- communications; incorrect 

verbal avoids language expressions; 

communicati ons; mannensm. exhibit some 

avoids language language 

mannerism. mannerism. 

13. Student Teacher engages all Teacher engages all Teacher engages all Teacher engages Students' 

participation students in the lesson; students in the students in the some students in participation in the 

facilitates problem lesson; facilitates lesson; facilitates the lesson; does lesson is low; there 

0 solving among problem solving problem solving not monitor is virtually no 

students; encourages among students; among students progress monitoring and 

cooperative peer- encourages monitors progress effecti vel y . feedback 

tutoring and reflective cooperative Feedback to the 
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learning; monitors learning; monitors and provides students is 

progress and provides progress and feedback. minimal 

feedback. provides feedback. 

14. Mastery of Techer exhibits Techer has Techer has Techer has some Teacher exhibits 

subject matter command of subject command of subject command of subject command of inaccurate subject 

matter; gives precise matter; gives precise matter; gives precise subject matter; matter knowledge 

D information; exudes information; exudes information; exudes gives relevant and low level of 

confidence, cites lots confidence, cites confidence, cites information; cites confidence 

of examples; relates lots of examples; lots of examples. some examples. 

the content to students ' relates the content 

experience, fosters to students' 

critical thinking. experience, 

15. Assessment Teacher uses variety of Teacher uses variety Teacher uses variety Teacher uses only Teacher uses only 

of student assessment techniques of assessment of assessment one assessment one assessment 

learning. to determine techniques to techniques to check method or tool method or tool (e.g. 
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D 
understanding; determine understanding; (e.g. oral oral questioning, 

assessments are linked understanding; encourages self- questioning, written exercise; 
I 

to objectives & timely; encourages assessment of written exercise; one-minute test, 

helshe encourages self- students' self- understanding. one-minute test, etc.) to check 

assessment and assessment of etc.) to check understanding. 

application of learning understanding and understanding. Assessments are not 

application of Assessments are linked to objectives. 

leall1ing. linked to 

objectives. 

16. Closure Teacher draws Teacher uses Teacher uses Teacher uses Teacher finishes 

attention to end of the question & answers, question & answers, question & lesson abruptly at 

D lesson; uses question summery, practice summery, practice answers, the sound of the bell 

& answers, summery, to clarify main to clarify main summery, and lor or finishes lesson 

practice to clarify main points along lesson points along lesson practice to end well ahead of time 

points along lesson objectives; gives & objectives. lesson. 
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objectives; gives & marks written 

marks written exercise exercise to evaluate 

to evaluate learning; learning. 

assigns activity for 

next lesson. 

Classroom Organisation and Management 

17. Management Teacher establishes a Teacher establishes Teacher establishes Teacher Teacher establishes 

of the learning purposeful leaning a purposeful leaning leaning environment establishes a a learning 

environment environment; interacts environment, that is purposeful learning environment but 

D wi th students; uses interacts with and monitors environment and interactions with 

student ideas; students; uses students learning. interactions with students are not 

encourages student ideas, and students are directed towards 

cooperative learning monitors students purposeful. learning. 

and monitors students learning activities. 

learning activities. 

274 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



18. Teacher establishes Teacher establishes Teacher establishes Teacher establishes Teacher does not 

Management clear parameters for clear parameters for clear parameters for clear parameters establish any clear 

of students student conduct, student conduct and student conduct and for student conduct pm'ameter for 

behavior develops appropriate develops appropriate develops appropriate and develops student conduct' 

D strategies for strategies for strategies for appropriate 

strategies for preventing problems, preventing preventing 

deals with misbehavior problems, deals with problems; is tardy in preventing 

promptly. He or she is misbehavior dealing with problem. 

fair, firm but friendly. promptly. behavior. 
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Professional Commitment 

19. Teacher Teacher shows Teacher shows Teacher shows Teacher shows Teacher does not 

behaviour enthusiasm in teaching, enthusiasm in enthusiasm in evidence of show evidence of 

D maintains students' teaching, maintains teaching; focusses enthusiasm in enthusiasm in 

attention throughout students' attention students' attention teaching and teaching and is 

the lesson, is creative throughout the on the lesson and focusses students' unconcerned about 

and innovative, lesson, models polite models polite attention on the the direction of the 

exhibits decorum in classroom behavior classroom behavior. lesson. students' attention. 

speech and behavior and is creative and 

and is smartly dressed innovative. 

20. Record Teacher keeps records Teacher keeps Teacher keeps Teacher keeps Teacher has no 

keeping and of lesson in a bound records of lesson in records of lesson in records of lesson records of previolls 

.ttitun notebook for reference; a bound notebook a bOllnd notebook on a sheet of paper. lessons; current 

teachi . accepts constructive for reference; for reference; lesson plan is on a 

feedback to improve accepts constructive accepts constructive sheet of paper. 
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teaching; reflects on feedback to improve feedback to improve 

teaching; shows teaching; reflects on teaching. 

positive attitude teaching in 

towards teaching. REMARKS column. 
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COMMENTS 

1. Overall comments on Lesson Plan: 2. Overall comments on Teaching Methodology and Delivery: 

2. Overall comments on Classroom Organisation and Management: 3. Overall comments on Professional Commitment: 

TOTAL SCORE AVERAGE SCORE TOTAL AVERAGE SCORE 

o D D 
Observer's Code: ........................ . .. Signature: ....... . ................ . · . . ·.·· .. . 

278 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



APPENDIXB 

SECTION A - ATTITUDE OF BEGINNING TEACHERS TOWARDS THE 

TEACHING OF MATHEMATICS 

Illstruction : The statements in the table are on attitudes a/beginning teachers 

towardl' the teaching a/mathematics at the Basic School, Kindly indicate your 

level a/agreement by ticking the appropriate space provided 

~ 
~ ... 

~ ell ~ e<: ... 
,~ ell 

<: Cl 
>. ~ ..Q - ~ - e<: ... ell 1)1) 

~ ... ell = = ~ .... e<: 0 Statements 0 ... ::s 
'" ... No ... 1)1) ~ . - .... .... <: z Cl rJ1 rJ1 

Beliefs 

1 I like encouraging students' 

questions and answers when 

teaching mathematics 

2 I don't like preparing teaching 

aids in mathematics 

" I like summarizing all core points J 

for all activities that relate to my 

lesson 

4 I like to maintain learners' 

attention throughout my 

mathematics lesson. 
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5 I enjoy using materials and 

examples from daily life when 

teaching mathematics. 

6 I am not confident in teaching 

mathematics 

7 I like taking learners prior 

understanding into account when 

planning my mathematics lesson 

8 I enjoy using variety of 

assessment techniques to check 

for learners understanding in 

mathematics class 

Feeling 

9 I enjoy teaching mathematics 

10 I enjoy monitoring learning 

activities in mathematics class 

11 I enjoy teaching mathematics 

when every learner is actively 

involved in my lesson. f 
12 I hate to re-teach a topic in 

mathematics because not every 

learner can do well in 

mathematics. 

280 

© University of Cape Coast     https://ir.ucc.edu.gh/xmlui

Digitized by Sam Jonah Library



13 I enjoy marking learners' 

exercises when teaching 

mathematics 

14 I enjoy linking content of 

mathematics to learners 

experiences when teaching 

15 I hate to teach learners two or 

more ways of solving a particular 

mathematics problem when 

teaching mathematics 

16 I hate to relate concepts to 

learners experience when 

teaching mathematics. 

17 I like asking both lower and 

high-order questions when 

teaching mathematics. 

18 I like paying attention to only 

learners who ask questions in my 

class because the rest are not 

interested in the lesson. 

19 I hate to provide feedback to 

learners if they do not do well on 

an exercise. 
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20 I like using variety of 

instructional strategies when 

teaching mathematics. 

21 I hate giving learners time to 

think after I have asked questions 

in class. 

22 I hate to ask learners to explain 

their solutions to a problem in 

mathematics class. 

Key: strongly dlsagree=l; dlsagree=2; neutral=3; agree=4; strongly agree=5 

PERCEPTION OF BEGINNING TEACHERS ON INFLUENCE OF 

METHODS OF TEACHING MATHEMATICS ON TEACHING 

PRACTICES 

Instruction: The statements in the table are on perceptions of beginning teachers 

about the influence of method of teaching course on their teaching practices. This 

questionnaire seeks to find out your experiences about the influence of your 

method of teaching mathematics course taken at the college on your teaching 

practices. Kindly indicate your level of agreement by ticking the appropriate 

space provided. 
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G.l 

G.l ~ 
G.l bIl 

"'" <'I I:>J) 
.~ -< Q 

~ - G.l >. G.l "6'Il I:>J) 
G.l 

C':I 
"'" C 

"'" bIl C No G.l .... Statement e "'" == 
C':I 0 

I:>J) G.l '" "'" 
.... 

i:S ... C/J < Z C/J 
1 Methods of teaching 

mathematics course has prepared 

me very well for teaching 

mathematics at the Basic School 

2 Methods of teaching 

mathematics course has equipped 

me with adequate skills on lesson 

note preparation 

" I have learnt how to state .) 

specific, relevant and achievable 

objectives for my lesson 

4 Methods of teaching 

mathematics course has prepared 

me adequately on how to 

introduce mathematics lesson 

5 Methods of teaching 

mathematics course has prepared 
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me adequately on how to manage 

learners' behavour in class. 

6 Methods of teaching 

mathematics Course has equipped 

me with good questioning skills. 

7 Methods of teaching 

mathematics course has provided 

me with skills on how to involve 

all learners in my lessons. 

8 Methods of teaching 

mathematics course has taught 

me how to take learners' prior 

knowledge into account when 

planning my instruction. 

9 I have learnt how to actively 

engage all learners in 

mathematics lesson from my 

method of teaching mathematics 

course. 

10 I have learnt how to organize 

teaching and learning activities 

sequentially from method of 

teaching mathematics course. 
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11 I have learnt how to pace 

mathematics lesson to benefit all 

learners in class. 

12 I have learnt to show enthusiasm 

any time I am teachinG 
t:> 

mathematics. 

13 I have learnt to listen to all 

learners in class from method of 

teaching course. 

14 From methods of teaching 

mathematics course, I learnt how 

to use variety of teclmiques to 

determine understanding of 

learners. 

Key: strongly dlsagree=l; dlsagree=2; neutrai=3 ; agree=4; strongly agree=5 

Kindly write down your candid response to these/our questions: 

15. How well do you think your method of teaching mathematics course at the 

college has prepared you for teaching mathematics at the Basic School? 

(i) in terms of lesson preparation 

• • •••••• , 00' ••••• • •• • ••••••• • •••• • •••• • ••••• • ••••••• • ••••••••• •• •• • •••••• •• • • •••• 

••• • •• , ••••••••• • • •• • • ••• 0 ••• • • •• •••••• • •••• ••• ••••••• • • • • • , ••••••••• • •••••• •• ••• 

• • • •• • • • •••• ••• ' 0 ' • • • ••••••••••••••••••• • ••• • •• •• ••• 0 • • •••••••• • ••••••••••••••• • • 
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(ii) . 
In terms of teaching methodology and delivery 

.... . . .. .. ... . .. . ... .. ... .. . ... .. .. .... . .. . .... . . .... ...... . . ... ... .. ... .. . ... ... 

. . . .. ... .... .. ... . . . . . . . .. .. . ......... . ... . ........ . .. . .......... .. ..... . ... . ... . 

"0 • ••••••• • •• • •••• •• ••• • • • • ••• • ••• • • • •••• •• •• ••• • •••• •• •••••••••• • •••••••••••••• 

• •• • • • •••• ••• 0 ••• •• • • ••• • ••• • • ••• • • • • • •• ••••••••••• • • • • •• •• • •• •• •••••••••• ••• •••• 

. . .. . .. . . . .. . . ... .... ... . ... .. ..... .... ... . ..... .. ... . ..... . . . . . . . . . . ...... .. . .. . 

(iii) in terms of classroom organization and management (e.g. 

management of the learning environment and pupils behaviour) 

.................. . ..... . . .. .... . ........... . . . .. .. . . . .. ... .. . .... ..... . ......... 

(iv) in terms professional commitment (such as teacher behavior in 

class and record keeping)? 

....... ......... ...... ........ .... .. ..... .... ......... ...... .... .............. .......... ....... ......... .... 

..... .. ..... ... .. ..... ... ........ ....... ... ... .. ....... ..... ........... ....... ..... ......... ........ ...... .. 

..... ..... ... .... ...... ...... ... ..... ... .... .. ........ ....... ..... ........ ... ...... .... ....... ........ .. .... 

.... ..... ...... ......... ...... ........ .. ... ............. ...... .... .. ........ ... .............. .... ..... ... ... 

........ ... .. ..... .... .. ......... .............. .... ......... ..... .. .... ........ ....... ... ...... ... .. .. ... ... 
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APPENDIXC 

SEMI-STRUCTURED INTERVIEW GUIDE FOR BEGINNING 

TEACHERS 

POST OBSERVATION INTERVIEW 

This semi-structured interview guide is a follow up to the classroom observations 

ofbegilming Basic School teachers teaching practices. The questions are to find out 

how well the method of teaching mathematics course had prepared beginning 

teachers in teaching mathematics efficiently at the Basic School. In other words, to 

find out how the knowledge and skills beginning teachers acquired from college 

had influence their teaching practices and attitudes towards teaching mathematics 

and whether the training programme has been useful to them. 

Interview to be conducted after tlte beginning teacher Itas been observed for 

three times. 

1. You taught (topic) on the (first, or second or third) day I visited you, am I 

right? 

(i) Can you share with me some of the objectives you stated for your 

lesson on the (first, second or third) day? 

(ii) What do you know about setting of lesson objectives? How did 

you get this knowledge about lesson objectives? 

(iii) Were you able to achieve all the objectives for your lesson? If 

YES, why? (or if No, why) 
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(iv) How did you know you had (or had not) achieved your lesson 

objectives? 

2. (i) I noticed that you did (or did not) use the TLM' s you stated for your 

lesson. Why? 

(ii) Do you think the TLM's were appropriate for the lesson? If YES, how? 

(If No why) 

(iii) How did you know about TLM's? 

3. (i) Were you happy about the level of pupils' involvement in your lesson? 

If No, why? 

(ii) How did you get your pupils involved in the lesson? 

4. How do you make use of what you learned from your method of teaching 

course: 

In terms of your lesson preparation 

In terms of your lesson delivery (the methods and strategies you 

employed) 

In terms of classroom organization and management 

In terms of the engagement of learners in your class 

In terms of your professional commitment 

(ii) Which aspect of teaching do you think your method course did NOT 

adequately prepare you on? ZFM 
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5. (i) Do you see much difference between what you were taught at the 

college and what you are experiencing in your classroom? Explain: 

In terms of your lesson preparat ion 

In terms of your lesson delivery (the methods and strategies you 

employed) 

In terms of classroom organization and management 

In terms of the engagement of learners in your class 

In terms of your professional commitment 

(ii) Do you think your method course had prepared you adequately for 

teaching mathematics at the Basic School? If YES, why? (If No, why do 

you think so? 

(iii) What are some of the things you wished should have been taught in 

your method course that you are experiencing in the classroom? 

6. (i) How do you feel when you are teaching mathematics? 

In terms of your lesson delivery (your methods of teaching) 

In terms of your content knowledge 

In terms of your competence in teaching mathematics 

(ii) Will you describe your attitude towards teaching mathematics as 

positive? If YES, why? (If No, explain why) 

(iii) Will you say that your method course has contributed to your attitude 

towards teaching mathematics? Explain. 

(v) In conclusion, what can you say about the usefulness of your 

training programme? 0lery useful, somehow useful, or not useful) 
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The Head of Department 

APPENDIXD 

ETHICAL CLEARANCE 

OLA College of Education 

P. O. Box 175 

Cape Coast 

4th January, 2021. 

Department of Mathematics and ICT Education 

University of Cape Coast 

Cape Coast. 

Dear Madam 

REQUEST FOR COVER LETTER 

1 write to apply for a cover letter to support my application for ethical clearance in 

order to collect data for my Ph.D. My research topic is "INFLUENCE OF 

PRESERVICE TEACHERS TRAINING PROGRAMME ON BEGINNING 

TEACHERS TEACHING EFFICIENCY IN MATHEMATICS - CASE OF 

COLLEGES OF EDUCATION". 

Kindly find attached a note from my main supervisor for your consideration. 

I count on your usual co-operation. 

Thank you. 

Yours faithfully 

Signed 

Japhet Kwasi Osiakwan 

osikwanjaphet@yahoo.com 

ET/DMEI18/0003 

(0244974711) 
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UNIVERSITY OF CAPE COAST 

COLLEGE OF EDUCATION STUDIES 

F ACUL TY OF SCIENCE AND TECHNOLOGY EDUCATION 

DEPARTMENT OF MATHEMATICS AND I.C.T EDUCATION 

Telephone: 0332096951 
Telex: 2552, UCC, GH 
Telegrams & Cables: University, Cape Coast 
Email: dmicte@ucc.edu.gh 
, , '"',.. 

Your Ref: 

Our Ref: DMICTE/P.3N.I /Ol14 

The Chairman 

Institutional Review Board 

University of Cape Coast 

Cape Coast 

Dear Sir, 

REQUEST FOR ETHICAL CLEARANCE 

~ 
® 

University Post Office 
Cape Coast, Ghana 

Date: 6th January, 2021 

I write to introduce Mr. Japhet K. Osiakwan, with registration number ET/DME/l8/0003 

a PhD (Mathematics Education) student of the Department of Mathematics and ICT 

Education, College of Education Studies, University of Cape Coast. 

As part of the requirement for the award of the doctorate degree, he is required to undertake 

a research on the topic "INFLUENCE OF PRESERVICE TEACHERS' TRAINING 

PROGRAMME ON BEGINNING TEACHERS' TEACHING EFFICIENCY IN 

MATHEMATICS - A CASE STUDY OF COLLEGE OF EDUCATION". 

I would be grateful if you could give him the necessary assistance he may need. 

Thanks for your usual support. 

Yours faithfully, 

C9' ) ---A-) ~ F ....... ~!~.\(-P./~ . 

Dr. (Mrs.) Christina Boaten 

HEAD 
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UNIVERSITY OF CAPE COAST 

COLLEGE OF EDUCATION STUDIES 

FACULTY OF SCIENCE AND TECHNOLOGY EDUCATION 

DEPARTMENT OF MATHEMATICS AND ICT EDUCATION 

Telephone: 0332096951 
Telex: 2552, UCC, GH 
Telegrams & Cables: University, Cape Coast 
Email: dmicte@ucc.edu.gh 
" n . t:' 

Your Ref: 

Our Ref: DMICTEIP.3N.I/0113 

The Director 

Institutional Review Board 

University of Cape Coast 

Cape Coast 

Dear Sir, 

REQUEST FOR ETHICAL CLEARANCE 

University Post Office 
Cape Coast, Ghana 

Date: 6th January, 2021 

I write to introduce Mr. Japhet K. Osiakwan, with registration number 

ET/DMEI18/0003 a PhD (Mathematics Education) student of the Department of 

Mathematics and ICT Education, College of EducationStudies, University of Cape 

Coast. 

Mr. Osiakwan would require ethical clearance in connection with his research topic 

"INFLUENCE OF PRESERVICE TEACHERS' TRAINING PROGRAMME ON 

BEGINNING TEACHERS' TEACHING EFFICIENCY IN MATHEMATICS - A 

CASE STUDY OF COLLEGE OF EDUCATION". 

I would be grateful if you could give him any necessary assistance required. 

Thanks for your usual support. 

Yours faithfully, 

Forster D. Ntow, PhD 

SUPERVISOR 
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