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ABSTRACT

The study was conducted to find the effects of collaborative learning on gender
groupings in the mathematics performance of Bachelor of Education (BED)
students at the Colleges of Education in Ghana. The design for the study was
experimental design, comprising 144 Mathematics students purposively selected
from all Science and Mathematics colleges in Ashanti and Brong Ahafo regions
of Ghana. The quantitative data comprised questionnaire and test. The study
variables were students who had been admitted into the colleges at the two
regions purely for Mathematics and Science programs. The variables in this study
comprised 9 groups: three all-male groups, three all-female groups, and three
mixed groups. The instrument is composed of 20 questions covering the content
area and testing the various levels of knowledge, understanding and application.
Simple means, standard deviation and variance were used to answer research
questions while, Analysis of variance (ANOVA) was utilized for the testing of
the hypotheses. The results indicated that students’ formative tests mean scores
had no significant difference which implies that if students were working alone,
they might obtain more or less similar results. The collaborative learning
treatment, where the students worked in different gender groups, showed that
there was a significant difference in their performance. Specifically, all-female
groups obtained the highest mean score followed by mixed groups. In the
mathematics achievement test, the results revealed that all male group performed
better than the other two groups. The study recommended that tutors of
mathematics in the Colleges of Education use collaborative learning in their
various classrooms.

Xil
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CHAPTER ONE

INTRODUCTION

1.1.0 Overview

This chapter provides an introduction to the research study. The introduction includes
the background of the study, statement of the problem, the purpose of the study,
objectives and research questions which guided the study. It further highlights the

significance of the study, the delimitations and organization of the study.

1.1.1 Background to the Study

In Ghana, mathematics is compulsory for all Basic and Senior High School students.
However, the effect of compulsion on students’ interest has not been explored. The
interaction between compulsion, future career influence and students’ interest lacks
the exploration and explanation. Studies in mathematics have showed that students
show low interest in the subject for lack of motivation and involvement (Asiedu-

Addo, Assuah, Yakubu and Yarhands, 2016).

For some years now, Mathematics has been an area of application in several fields.
Colleges of Education students in year 1 needed to pass their first-year semesters 1
and semester 2 Mathematics examinations before they could progress to year two.
This makes mathematics at the Colleges of Education in Ghana a compulsory subject
to the students in year 1. Apart from the compulsory nature of the mathematics, the
colleges have been affiliated to different public universities in Ghana with different

beliefs, expectations, goals and programs.

Again, the colleges have been grouped based on various programs of study with the
colleges own mission and vision different from the affiliate universities. Apart from

all these challenges, the colleges also go through selection of students into different

1
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programs. Some of these programs are General Science and Mathematics, French,
Physical Education, Social Studies and Vocational and Technical Education,

Agriculture Science, Music and Dance.

It must be noted that, some of the colleges are purely all male students, all female
grouping and mixed groupings in Ghana. These three categories became the focus of
this study. The development of learning in small groups in higher education has
occurred, in part, because of strong beliefs by some scholars that indicates that
students working in small groups outperform their counterparts who work
individually in a number of key areas. These include knowledge development,

thinking skills, social skills, and course satisfaction (Davidson, 2014).

Globally, education is used as an instrument par excellence to modify human
behaviour(s) and produce functional individuals that would contribute towards the
economic development of the larger society. This makes human society to be
characterized by economic dynamism that requires people to develop competence in

applying mathematics education principles to manage its complexities.

This development is a reawakening stimulus on the desire for academic institution
such as universities, colleges of education and other stakeholders to seek to
structurally reengineer mathematics education to overcome the mathematics
challenges of the new millennium (Tsamenyi & Onumah, 2010) . However, some
institutions have failed in this perspective (Nlemadim, 2016). reported that currently
mathematics education as a model has failed to focus on developing graduates for
successful career worldwide. Whereas, mathematics education should enable students
to possess the necessary skills for work place. These made this study imperative.

Therefore, this study investigated effects of collaborative learning on students'
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mathematics achievements in colleges of education in Ghana; while considering the
moderating influence of gender.

Success in Basic Algebra needs students to develop intellectual skills such as problem
solving and critical thinking. Intellectual skills include the ability to relate concepts
learned to new situations, the ability to think for oneself, to critically assess new
information and situations, and to apply knowledge from one workplace context or

problem to another.

Awayiga and Tsamenyi (2010) asserted that intellectual skills help mathematicians to:
a) exercise judgment based on comprehension of an unfocused set of facts; and b)
display a capability for inductive-thought process and apply value-based reasoning in
unfamiliar setting. And these are the core principles in Basic Algebra which
applications could enhance competence in understanding and applying knowledge of
problem solving and critical thinking skills. Competence in Basic Algebra requires
students to develop their conceptual and analytical skills. Students could best develop
these skills, when they learn from each other, be emotionally stable to accommodate
other people’s point of view, be objective in criticism and constructive in synthesizing

ideas.

This however, implies adopting a new paradigm to teaching and learning; such as
encouraging students to develop collaborative and emotional intelligence skills that
would enable students tolerate each other’s adequacy and inadequacies and learn
effectively. Atkins (2010) affirmed that advocates of collaborative learning technique
assumed that students learn better from each other and that the teacher is not the only

source of information in the classroom
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Powell and Kalina (2009) reported that through collaborative learning, students have
regular opportunities to communicate and interact socially and intellectually. These
are critical experiences in the classroom as Atkins (2010) argued that effective
communication and collaboration are essential to becoming successful learners.
Students learn best when engaged in activities that reflect their interests and

experiences.

Collaborative learning is a highly structured form of group work that focuses on
problem solving, investigation, critical thinking and independent study that can lead
students to a successful mathematics learning when directed effectively by the
mathematics teacher. Students in collaborative learning also gain deeper learning and
genuine paradigm shifts in their thinking and ability to develop positive

interdependence and individual accountability (Mills, 2009).

Literature has documented results regarding the effects of collaborative learning
pedagogy which enhances learners’ ability to solve problems that require analysis of
the subject matter (Hwang & Tong, 2008). Collaborative learning is an appropriate
teaching method to meet the needs for developing stronger interpersonal friendships
which in turn lead to higher interaction and communication among learners.
Researchers contended that the application of emotional intelligence by learners helps
attain intellectual stability, ability to interpret and conceptualize meaning (Allinson
and Hayes, 2012). It also allows students to communicate and listen effectively which
are characteristics that could stimulate managerial competence among Basic Algebra
students in the colleges of education in Ghana. According to psychological literature,
scientists have found a strong relationship between gender and academic

performance.
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In addition, behavioral skills such as flexibility, independence, creativity, and
interpersonal skills that give individual’s the ability to listen, present views, transfer
knowledge, negotiate and collaborate, were deemed of equal importance. These latter
skills provided the basis of what has become known as emotional intelligence. Thus,
emotional intelligence is considered to be an intangible asset in determining the
difference between individual performance and performance as a team player (Ajax &

Akhilesh, 2007).

For college students to become good team players, educators need to provide students
with the opportunities to understand and develop the skills that they will require to
succeed in the working environment. Again, college mathematics tutors have the
responsibility to provide their trainees with a strong foundation in both technical and
emotional training so that they will be well-rounded individuals, and hence worthy
employees, effective managers in the classroom and dynamic leaders. Studies on
gender dimension to academic performance of students are increasingly featuring
across disciplines. Sheard (2009) reported that female students outperform their male
counterparts and show more commitment and control over challenges they face
during their study. One importance of Sheard’s study was that it monitors the
students’ performance and progress from first year to the final year to track trend.
Kirk and Spector (2006) found that GPA, performance in mathematics performance in

the statistics course, are all significantly related to success in Basic Algebra

Gender issues in the colleges in colleges of education in Ghana, appeared to be an
insignificant variable since less emphasis is placed on it. In collaborative learning
environment the participating groups are composed, is one of the most important

decisions to be made in a collaborative learning activity (Zurita, 2005).
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These compositions produced different learning and social interaction results. Some
forms of group learning have become more mainstream than others, and these
provided useful direction for the researcher to consider as the researcher weighed the
options. The way children learn can affect how well they learn. There are studies
which indicate that boys and girls have different styles for learning, and student

success can be linked to learning styles (Hein & Budny, 1999).

In collaborative learning, boys’ and girls’ brains develop differently. While girls
develop verbal/linguistic skills early, boys’ brains concentrate on spatial and
kinesthetic intelligences. Boys needed more movement than girls while they learn
which often resulted in discipline difficulties in the classroom (Hall, 2008).
Collaborative learning may be described as the mutual commitment of members of a
small group to coordinate their efforts in order to solve a problem. Furthermore, in
such an environment students can acquire new skills, ideas and knowledge by
working together to build solutions to educative problems (Roschelle & Teasley,
1991). Again, in collaborative learning environments, high-ability students prefer
collaborative learning in homogeneous ability groups than heterogeneous ability
groups. This means that students who are academically more inclined prefer to form a
group with those who are as equal or more academically inclined rather than being

grouped with a student of lower ability (Shamusudin and Parr, 2006).

It has been shown that male and female students interact with group members
differently and that in mixed gender groups males tend to dominate (Guzzetti and
Williams, 1996). Therefore, it was proposed that using single gender groups would
enable female students to more actively participate. This study explored the effect that

arranging collaborative learning groups by gender has on the performance of students
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and their level of active Collaborative Learning, Gender and Mathematics

Achievement engagement.

Moreover, the researcher wanted to find out at what kind of groupings they would
perform better. Recently, it had become increasingly evident that the collaborative
learning in the area of Mathematics has become a resource for learning and has
gained increasing popularity among education systems, especially in pre-tertiary
education in Ghana (Zurita, 2005). Generally, the wide implementation of
collaborative learning by Ghana Education Service (GES), The Teacher Education
Division(TED) and the National Teaching Council(NTC) in pre-tertiary education
had promoted and facilitated increasing innovation in the learning process
(MOE,2018). Collaborative learning had become one of the cross-cutting tools in
learning process at both the basic and the colleges of education mathematics
curriculum in Ghana. Indeed, it forms one of the pillars of the new basic school
curriculum approaches to teaching and learning.

Additionally, the benefits gained from using collaborative learning in mathematics
learning can be continuously maximized through learning and applying it in effective
ways through the use of collaborative environments (Stahl and Steven, 2006). The
National Teaching Standards (NTS), the National Teaching Council (NTC), the
National Teacher Education Curriculum Framework (NTECF) all focus on
collaborative learning from Basic 1 to the Colleges of Education levels in Ghana
(MOE, 2018). Collaborative learning had become one of the cross-cutting tools in
learning process at both the basic and the colleges of education mathematics
curriculum in Ghana. Indeed, it forms one of the pillars of the new basic school
curriculum approaches to teaching and learning. Additionally, the benefits gained

from using collaborative learning in mathematics learning can be continuously

7
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maximized through learning and applying it in effective ways through the use of
collaborative environments (Stahl and Steven, 2015).

The National Teaching Standards (NTS), the National Teaching Council (NTC), the
National Teacher Education Curriculum Framework (NTECF) all focus on
collaborative learning from Basic 1 to the Colleges of Education levels in Ghana
(Newman, 2013). The matter of collaborative environments had been brought to
public attention but its implementation leaves less to be desired in Ghana since the
traditional method had taken the centre stage of the mathematics classroom. At the
same time, education processes and pedagogical concepts must take their rightful
place in the mathematics revolution. Furthermore, priority in terms of designing and
setting up sustainable strategies and long-term plans for the advancement of society
and the education system must be considered as well in the mathematics classroom.
The new Bachelor of Education curriculum framework among others sought to
develop students critical thinking skills, problem solving skills, innovative skills,
inclusiveness, Information, Communication and Technology skills and computational
and literacy skills through collaborative learning (NTS 1a, 1b, 2¢). In fact, the main
4Rs of the new Basic School curriculum are Reading, Writing, Arithmetic and

Literacy.

These pillars largely depend on collaborative learning among pre-tertiary schools in
Ghana, where the knowledge and educational level depended on the students’ early
educational experiences. That means the students who had enriching early educational
experiences would be more likely to stay in education and then successfully transfer

to the labour market.
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In addition, collaborative learning environment is an educational approach that allows
students to access learning as soon as possible because, students learn better when
they learn with peers or friends. Over the years the colleges of education in Ghana had
undergone various transformation in infrastructure, programme and capacity building
of both tutors and pre-service teachers. But much had not been seen in area of
collaboration where pre-service teachers have the opportunity to collaborate with

peers to find solutions to problem solving.

Again, as the only teacher institution responsible to train over 23,000 professional
teachers to feed the basic levels of education in Ghana annually, it worth saying that
the standard had all over the years been teacher-centred instead of student centred
(MoE, 2018). This had been as a result of little effort or no effort put in place for pre-
service teachers to collaborate their learning processes. In collaborative learning,
students are supposed to research on their own, share what is sought and discussed
what had been found with their peers in small groups before presenting to the teacher.
Students' collaborative learning is not just another environment that takes more time
to develop than other classrooms learning styles. It provides a wide variety of ways
of acquiring information, opens new choices for learning, and constructs a smart and

flexible learning environment. It also gives fresh approaches to education.

Ghana can boast of 46 public Colleges of Education in the country. There are
varying programmes for the colleges depending a college. Some specializations are
Science, Mathematics, Agricultural Science, Physical Education, Music, Religious
and Moral Education, Social Sciences, Technical and Vocational Studies and

information, Communication and Technology.



University of Education,Winneba http://ir.uew.edu.gh

A workshop organized by the affiliate universities in August 2019 in the various
centres indicated that tutors teaching year one Algebra had different methodology of
presenting their concepts. Furthermore, within colleges and disciplines, the issue was
not different since there were no consultations among members in the mathematics
departments (Nketia, 2016). As stated by B.F skinner that the child's mind is an empty
vessel waiting to be filled by the teacher, now these concepts are still being used in

parallel with differences in Algebra teaching and learning.

The level of interaction and the cost and sophistication of communication are different
in each of these types of traditional method of teaching. Although, the tutor covers
much within the shortest possible time, pre-service teachers do not develop the four
domains except cognitively. But the pre-service teacher who is undergoing
professional training in Algebra in the college must develop all four domains in the

learning process.

The main reason could be that, the student would go out after college to impart what
s’/he has learnt to the pupils. If the concepts were not well developed, the ripple effects
would be disastrous at the basic levels. Because of this, it was also considered a style
of flexible learning, where the college students were to be given the opportunity to
account for his/her own learning through active participation in the learning process
of our education. In this way, collaborative learning could support different learning
styles and allow for greater diversification of students and greater access to
mathematics education in Ghana. However, the main problem that faces students of
Colleges of Education in Ghana through mathematics in general is not dealing
competently with the collaboration, instead students prefer rote learning approach

since it is deemed the surest way to success rather than relational learning (Chief

10
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Examiner's report, 2014, UCC). To create a convenient and developed environment,
many things should be taken into consideration at the Colleges of Education levels

such as the learner’s desire, willingness, requirements and needs of the learner.

In addition, successful environments should focus on the academic differences
between learners so they fit all the different styles of learning (Manochehr, 2006).
Colleges of Education in Ghana offer six major programs in the colleges depending
on a college. These major combinations of areas are Mathematics and
Science/Agriculture/ Physical Education/Technical Skills, Social Studies and
Vocational Skills/Arts, Primary Education, Early Childhood, and French Education.
Some colleges offer two or three programs depending the interest and resource of the
college. There is a seventh class of special programme for persons living with
disability. These special Colleges are Wesley College, Presbyterian College and WA

NJA.

It is against this background that the new Bachelor of Education Mathematics
curriculum places a lot of emphasis on inclusiveness, gender, equity and equality
education among all the Colleges of Education in Ghana (MoE, 2018). In this respect,
it is worth mentioning that learning via collaboration enables individual learning
styles, which may correspond with the needs of students who avoid voicing their
opinions and who are reluctant to speak up or discuss topics in front of other people.
Therefore, in collaborative learning, they may be more relaxed and willing to
participate in the relative anonymity of the peer group work and small groups can

coalesce spontaneously around a topic of mutual interest (Warger & Dobbin, 2009).

In contrast to these levels of individualization, there is also a considerable body of

research that had argued for collaborative learning as having powerful effects on

11
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student learning, including student characteristics, group composition, and task
characteristics, particularly for low-achieving students (Lai, 2011). Thus, it becomes
imperative to understand the impact of learning styles on mathematics learning
environment to accurately define different types of learners. Collaborative learning
shifts from the teacher being a dispenser of knowledge to a facilitator, guide and
mentor since the intention is that students search for information which make them
become researchers and self-directed learners, as well as taking responsibility of their

own learning (Dooly, 2008).

Ideally, collaborative learning improves the cooperative education programs. It is in
view of this that the student-teacher is introduced to peer teaching and student in
teaching support (STS) program right from year one to final year 4 in the Colleges of
Education in Ghana. Also, collaborative learning has many characteristics such as co-
operative behaviour, the acquisition of knowledge, delegating decisions, etc. to
develop student trust and retention, which add value to both student and classroom
(Stahl and Steven, 2006). Hence, the teacher can determine how to introduce
collaborative learning and also where to begin. Colleges of Education in Ghana have a
significant impact on changing the curriculum related to mathematics learning by

applying the use of manipulative activities and resources.

In addition, applying collaborative learning in mathematics education system in
Ghana ensures that goals are attained with little time and effort. Collaborative
learning also offers the means to support several forms of tutor-tutor, student-tutor
and student-student interactions that permit tutors and students to relate through

mathematical means of communication, thereby supporting the social construction of

12
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knowledge (Hassan & Fong, 2012). Therefore, integrating collaborative learning into

mathematics education is considered to be a vital approach to learning for students.

In order to teach more effectively on mathematics, the researcher required to find
more about collaborative learning and how to deal with the sorts of learning. On the
other hand, with collaborative learning, interaction between the students becomes

more effective and

it is clear that the interaction and the level of activities are higher in group and team
work seem weak in the lecture method classroom, whereas in the collaborative
learning environment they are obviously better (Oakley, Felder, Brent and Elhajj,
2004). On the other hand, collaborative learning environment might provide some
students with openness and sharing of ideas. Thus, students have an additional role in
keeping a learning environment free from defects and under control. Privacy matters
for students in the learning environments are more significant in the collaborative
learning environments. There is flexibility for students in the collaborative
environment and more resilience in dealing with their needs. This might include
access to sources, as well as saving time, which allows them to expand their
perceptions and prospects. These issues have a greater impact in many psychological
and social aspects. In the case of collaborative classroom, the degree of motivation is
high for several reasons. Collaborative learning has as its main feature a structure that
allows for student talk. Students in the mathematics classrooms are supposed to talk
with each other and it is in this talking that much of the learning occurs (Golub,

1988).

In collaborative learning classroom, the facilitator gives the students something to do,

not something to learn; and the doing is of such a nature as to demand thinking;

13
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learning naturally results. Collaborative learning produces intellectual synergy of
many minds coming to bear on a problem, and the social stimulation of mutual
engagement in a common endeavour. Therefore, the current study aimed at
examining the positive effects of collaborative learning on the Colleges of Education
students in Ghana with regards to their gender groupings and their mathematics
achievements. Concerning gender, contribution of gender in collaborative learning
outcome is reflected by the contribution of both males and females to the group
work, thereby making the discussion more collaborative than in comparison to
individual learning. Students’ gender brings yet another interesting dimension to this analysis
and provides vital information about the ways students engage, collaborate and learn

along different gender lines.

The study carried out in (Zeid and El-Bahey, 2011), indicates that females tend to
focus more on social oriented activities, while males clearly focus more on task-
oriented activities. Moreover, female students learning together in the mathematics-
rich environment seem to participate more actively and persistently regardless of the

nature of the task (Goldstein and Puntambekar, 2004).

Collaborative learning is a learning process that brings together a collection of
individuals both males and females in groups to learn and share information together
within the same classroom environment. In Ghana, certain cultures and religion do not
allow males and females to sit together. Again, girls cannot speak when engaged
with boys. Other beliefs forbid the female to become a leader in a group where there
are male students. These beliefs oppose to individuals learning on their own without

any specific interaction or activity with anyone (Powell and Kalina, 2009).

14
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Collaborative learning is designed to integrate different genders to function as one,
for formal education purpose. In Collaborative learning, there is group creation, group
sharing and forums. In order to enhance effective discussion, collaborative learning is
made very flexible to pave the way for open discussion. Students are provided with
already familiar content, thereby reducing cognitive load and enabling more focus

to be placed on collaborative learning.

The aim of Collaborative learning is to stimulate the collaborative learning process
and enable instructors to facilitate collaborative assignments more easily. The whole
interaction provides data enabling a dynamic analysis of contributions, usage and
participation as well as to allow for more advanced future functions such as
knowledge elicitation. Collaborative learning can be used by teachers to monitor the
contributions of male and female students’ mathematics progress in the colleges of
education in Ghana. It is against this background that this study had become
imperative to the researcher to investigate on the effect of collaborative learning on

gender of Colleges of Education students' mathematics achievements in Ghana.

1.2 Problem Statement

The study investigated the effect of collaborative learning and mathematics
achievement on gender at the colleges of education students in the selected colleges in
Ashanti and Brong Ahafo regions in Ghana. This became necessary to find out
college students CL style in terms of their gender groupings with respect to their
mathematics achievements. The National Teaching Curriculum Framework (Ntecf) 1b
which according to Transforming Teacher Education and Learning (T-TEL) report
had not been effectively used in the mathematics classrooms in Ghana. The

Government of Ghana according to the report was addressing poor learning outcomes

15
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and recognized that teaching is both a barrier and a solution to progress. Getting well-
educated, motivated teachers into Ghana's schools is critical to improving the learning
outcomes and the country's growth and development. The new Bachelor in Education
(B.Ed) curriculum aims to improve the learning experience of pre-service teachers
who are ready to teach, inspire and educate Ghana's young people so they can lead the
country's progress and prosperity (T-TEL, 2016). This gap manifested in the maiden
T-TEL meetings with colleges of education tutors at Sunyani in 2019. In the report,
most tutors were of the view that there were more to be achieved in terms of content
in the classroom hence, the option for the lecture method. Furthermore, it has also
vindicated the status of the National Teaching Council in its gate-keeping role to
ensure that teachers met the standard of the profession. It therefore behooves the
various stakeholder unions to wholeheartedly support the NTC in its quest to ensure
the best for the teaching profession. One of the most serious problems with basic
teacher training is the quality of instruction. (T-TEL, 2016). This problem was
manifested in the maiden T-TEL meetings with colleges of education tutors at
Sunyani in 2019. In the report, most tutors were of the view that there were more to
be achieved in terms of content in the classroom hence, the option for the lecture
method. Furthermore, it has also vindicated the status of the National Teaching
Council in its gate-keeping role to ensure that teachers met the standard of the
profession. To maintain Ghana’s forward momentum, the Ministry of Education is
looking to develop students with skills in critical analysis and critical thinking. The
current education system according to the report is more focused on teaching children

to pass examinations rather than solving problems or working in groups.
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It therefore behooves the various stakeholder unions to wholeheartedly support the
NTC in its quest to ensure the best for the teaching profession. One of the most
serious problems with basic teacher training is the quality of instruction. A study by
(ODA/GES, 1993:1) indicated that in the Colleges of Education, “approaches to
teaching and learning have been largely teacher-centred, emphasizing lectures,
dictation and recall of notes”. This method of teaching had become an entrenched
culture and change-resistant because new approaches are perceived as more time-
consuming. Moreover, it favours the examination culture that requires regurgitation of
textbook knowledge without sufficient demand on thinking and application skills.
Learning in Colleges of Education was heavily examination-oriented. Students were
largely the passive recipient of ‘content’ and ‘theory’ while methodology and
practical teaching strategies were largely ignored. (ODA/GES, 1993:1) The central
question for this paper is: Is collaborative learning effective in classrooms,

specifically mathematics classrooms with regards to gender groupings?

The use of collaborative learning approach in the teaching and learning of
mathematics in Colleges of Education has the potential of enhancing students’
achievement. One of the effects of collaborative learning on gender is that both male
and female groups with larger sizes, have more knowledge and resources and creative
diversity at their disposal which makes them more likely to achieve better
performance (Achuonye, 2010). The study concluded that groups with only 1 male
student achieved lowest grades, but both male and female groups with larger sizes,
have more knowledge and resources and creative diversity at their disposal which
make them more likely to achieve better performance. Another effect of

collaborative learning on gender groups is the change of performance. A study had

17



University of Education,Winneba http://ir.uew.edu.gh

evident that performance drops in groups changed from multi- to single-member

(Culbertson and Edgar, 2010).

There are balanced contributions within groups that are only males and there are
imbalanced contributions within mixed-gender groups. Another common effect found
in the learning patterns of both male and female groups is that even distribution of
workload and balanced contribution could improve the learning outcome for both genders.
In a study conducted by Dymitr, 2 female students, named as ME and SA, migrated
from a mixed group to uniform groups in different course works. Their migration from
the mixed group slowed down the contribution in the group. Collaborative learning
has been considered as an effective way to improve the learning outcomes of students
in contrast to individual learning. However, assigning a group work task to a team of
students does not guarantee a successful performance, and in fact could hinder the
benefits of group learning if the members do not interact as expected. Indeed, group

learning performance is largely (Dymitr, 2014).

The use of CL is one of the most promising learner-centered approaches for students
to learn as a group via interaction by using face to face, computers or through Internet
(Stahl, and Steve, 2006). The major effect of using CL on gender is that it enables
students to share and co-create knowledge through a series of collaborative activities,
which helps to improve their problem-solving, decision-making and collaboration
skills. In recent years CL affect students’ communication skills and share resources

more efficiently and effectively (Zhan, Mei and Patrick, 2013).

In turn research outcomes reported (Chunnabathni, and Raskind, 1998), claim that
high school girls performed better in single gender groups when learning unfamiliar tasks

but excelled more in mixed gender groups when learning familiar tasks. The authors also
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suggest that such strategy can improve the development of personal authority and
self-confidence among girls in science and math. Despite all these valuable findings
and constructive discussions on the role of genders in education reported in the
literature, there is still a lack of clarity on the role that gender plays in education
particularly in the collaborative learning context. Part of the reason could be that in
various investigations the analysis of the role of gender in education is intertwined
with 2014 International Conference of Teaching, Assessment and Learning, the
students’ attitude towards learning and the motivation to accomplish the tasks both
of which have been identified as the measures of gender gap (Zeid & El-Bahey,

2011).

The slight gap between the effects of collaborative learning on gender groupings and
mathematics achievements of same students which was reported in the Policy Brief
document by (Ridge, 2009), posed another challenge. To address the gap a study was
conducted in the context of collaborative learning in the Colleges of Education in
Ghana in Algebra by the researcher. In summary, the gap identified was on perennial
poor performance of colleges of education students in mathematics achievement as a result

of frequent use of teacher- centred method of teaching Algebra.

1.3 Purpose of the Study
The purpose of the study was to investigate the effects of collaborative learning and
mathematics achievement on gender groupings of Bachelor of Education (B. ED)

students at the Colleges of Education in Ashanti and Brong Ahafo regions in Ghana.
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1.4 Objectives of the Study

The study dealt with the following specific objectives:

I.

To examine the achievements of college students in the Collaborative learning
activities in the three gender groups.

To determine the performance of students in the formative test, collaborative
learning activity and achievement test in the three gender groups.

To investigate whether gender grouping affect students’ mathematics

achievement in Ashanti and Brong Ahafo regions in Ghana?

1.5 The Research Questions

The study was guided by the following research questions:

What is the performance of students in employing collaborative learning
activities?

What is the performance of students in the same and mixed gender
grouping using collaborative learning activities?

How will gender grouping affect students’ mathematics achievement at the

College of Education in Ashanti and Brong Ahafo regions in Ghana?

1.6 Hypothesis

Research question 2 is formulated in hypothesis form.

Ho: There is no significant difference in college students, formative test, collaborative

activity and achievement test in the three gender groups at a = 0.05 level of

significance.

Ha: There is significant difference in college students, formative test, collaborative

activity and mathematics achievement test in the three gender groups performance at

a = 0.05 level of significance.
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1.7 Significance of Study

The study will provide information regarding which pedagogy is effective to teach
college of education students Algebra course. This study will also evaluate the
academic performance with which gender group will perform better during
collaborative leaning activities in the Algebra class. Data gathered will also help the
students improve both academic and group performance at the college of education

setting in Ghana and globally.

1.8 Delimitation

The study was conducted in Colleges of Education in Ghana during the first semester
of 2018 - 2019 academic year. The participants of the study were first year Bachelor
of Education (B. ED) students who were enrolled in year one Basic Algebra Course

from Ashanti and Brong Ahafo regions.

1.9 Limitation of the Study

In interpreting the results of this study, there were several limitations that were
considered. These limitations were related to the participants, the length of the study,
and the materials used in the course. Another limitation of the study was the length of

the experiment.

1.10 Organization of the Study

Chapter 1 presents the purpose, importance of the research questions of the study. It
will focus on describing the Ghana context, the education system and the need to
explore collaborative learning (CL) within this context. Chapter 2 reviews relevant
literature that gives a background on the study variables plus education in Ghana,
Colleges of Education in Ghana, and then a review of related literature on

collaborative learning. Chapter 3 offers a detailed description of the methodology,
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materials, and procedures used for collecting the data in this study. It includes
information about the colleges, participants, and the research instruments employed
for data collection. Chapter 4 looks at the analysis and discussion of the study results
and the major findings of these results. Chapter 5 gives a summary of the study results
and provides conclusions based on these results, as well as recommendations and

suggestions for further research based on the obtained findings.
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CHAPTER TWO

LITERATURE REVIEW

2.0 Overview

The chapter presents a study of the related literature on the concepts of collaborative
learning and mathematics achievements on gender in the mathematics classroom at
the Colleges of Education in Ashanti and Brong Ahafo regions of Ghana. It also
discusses other studies which highlight the collaborative learning, Elements in
collaborative learning, role of gender in collaborative learning, theoretical framework,
Algebra course design, definition of objectives, role of college tutor, role of student-
teacher, design of collaborative learning, new colleges of education in Ghana, main
problems and summary of the chapter with reference to collaborative learning on

gender groupings and a summary of the chapter.

2.1 Collaborative Learning

The idea of collaborative learning as a teaching methodology can be traced back to
ancient civilizations between 1950 and 1960. The idea of collaborative learning was
first used by doctors to deal and communicate with medical students, where it was
noted that the students who were working in groups had medical assessment and
results better than those who were working alone. This reflected the great success of
this idea. The best way to understand the method of collaborative learning is with the
definition of these concepts (Swan, Garrison, and Richardson, 2006, p. 46). There are
several advantages of collaborative learning. For example, collaborative learning
allows the fostering of a spirit of cooperation among the student-teachers, enhances
the potential of the student-teachers, and increases their ability to debate. In addition,

the mission of the collaborative learning design is to provide opportunities for
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students to communicate effectively to encourage mutual support in order to master
the purpose of the lesson. In collaborative learning, there were some skills benefits,
which have had a large impact on collaborative learning pressure, like the evolution of
overall connection influences, sympathy, and cooperation. This pressure depends on
the teacher not as the major supplier of information or control, but as a facilitator

(Bower and Richards, 2006).

The best way to understand the method of collaborative learning is with the definition
of these concepts (Swan, Garrison, and Richardson, 2006). There are several
advantages of collaborative learning. For example, collaborative learning allows the
fostering of a spirit of cooperation among the student-teachers, enhances the potential

of the student-teachers, and increases their ability to debate.

In addition, the mission of the collaborative learning design is to provide
opportunities for students to communicate effectively to encourage mutual support in
order to master the purpose of the lesson. In collaborative learning, there were some
skills benefits, which have had a large impact on collaborative learning processes, like
the evolution of overall connection influences, sympathy, and cooperation. These
processes depend on the teacher not as the major supplier of information or control, but

as a facilitator (Bower and Richards, 2006).

2.2 Some Definitions of Collaborative Learning

Collaborative learning is a teaching strategy that includes a small group of learners
working together in order to develop the educational experience to the maximum
extent possible (Jane and Christine, 2009). Collaborative learning may be defined as
the work of individuals as members of groups, and each student of the group is

linked to mental, emotional, and behavioral functions to achieve the objectives of the

24



University of Education,Winneba http://ir.uew.edu.gh

community and systems whose clear objectives help learners in the decision-making
process and increase the sense of community. Collaborative learning is an umbrella
term for a variety of educational approaches involving joint intellectual effort by
students, or students and teachers together. Usually, students are working in groups of
two or more, mutually searching for understanding, solutions, or meanings, or
creating a product. Collaborative learning activities vary widely, but most center on
students’ exploration or application of the course material, not simply the teacher’s

presentation or explication of it (Barbara, Dario and Daley, 2017).

Arguably collaborative learning aims to support the most effective teaching possible
for the greatest number of students. “Collaborative learning” is an umbrella term for a
variety of educational approaches involving joint intellectual effort by students, or
students and teachers together. Usually, students are working in groups of two or
more, mutually searching for understanding, solutions, or meanings, or creating a
product (Barbara, Dario and Daley, 2017). Collaborative learning activities vary
widely, but most center on students’ exploration or application of the course material,
not simply the teacher’s presentation or explication of it. Collaborative learning
represents a significant shift away from the typical teacher-centered or lecture-
centered milieu in college classrooms. In collaborative classrooms, the lecturing/
listening/note-taking process may not disappear entirely, but it lives alongside other
processes that are based in students’ discussion and active work with the course
material. Teachers who use collaborative learning approaches tend to think of
themselves less as expert transmitters of knowledge to students, and more as expert
designers of intellectual experiences for students-as coaches or mid-wives of a more

emergent learning process (McGregor and Murnane, 1992).
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2.3 Collaborative Learning Strategy

In a study of students with strong preferences to learning alone or learning in groups,
found that those preferring to learn alone “evidenced statistically higher mean lesson-
test scores than those who were identified as preferring to learn with peers” (Wallace,
1993). Wallace suggested the possibility that this result is due to a traditional structure
in the classroom, and that the organizational pattern in the classroom had not matched

a preference to working with peers.

On the other hand, memory research indicates that children remember best by
discussing what they have learned in groups, practicing and using what they have
learned, and by teaching others (Madrazo & Motz, 2005). In the collaborative
learning classroom, females contribute to small mixed gender groups just as they
would within the larger mixed gender classroom and that there is a notable difference
in the approach each gender takes to learning physics and interacting with others.
Male students are more likely to make predictions quickly, avoid questions to which
they do not know the answer, provide answers and look for concrete solutions
(Culbertson, 2010). Female students, on the other hand, tend to raise questions about
the content, do not present solutions right away, invite other members of the group to
participate, and look to build consensus. It has also been shown that male and female
students present their objections to a learning group in very different manners. Males
tend to disagree more than females in a learning group (Culbertson, 2010). Males
require the group members to give evidence to any statement that is made that
contradicts their reasoning for a particular phenomenon, whereas female students tend
to use an indirect approach by raising questions and stating possibilities to raise their

objections (Guzzetti and Williams, 1996).
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Furthermore, it has been shown that male students tend to ignore the female students’
ideas and interrupt females as they try to explain their ideas. Collaborative Learning,
Gender Groupings and Mathematics Performance as mentioned by Guzzetti, that there
are also studies that show that this method is nonconductive to learning. There is a
conclusion that students who receive help from their peers may or may not improve
their performance (Peterson, Janicki, and Swing, 1981). In collaborative learning,
low achieving students are hindered by the fact that they may be holding their group
back in a task (Covington, 2016). When comparing homogeneous male and
homogeneous female pairs in collaborative tasks, researchers have come to many
different conclusions. Some research has found that male pairs are more effective than
female pairs in collaborative learning tasks. Male pairs accomplish tasks in the

shortest amount of time possible and are very competitive in their tasks (Webb, 1991).

Again, in collaborative learning, female pairs are more efficient in collaborative
learning. In this learning environment, the females’ work is more deliberate and
consistent to make sure that the task is completed and that the fewest number of
mistakes are made (Cohen 1994). The conclusion of researchers such as Webb is that
homogeneous pairs outperform heterogeneous pairs. Although boys competed and
girls cooperated, both types of pairs still achieved their goal of getting the computer
task done effectively. This was not the case with heterogeneous pairs because the
male trait of competition and female trait of cooperation kept both children from
working together. In the study of “The Effects of Gender Grouping and Learning
Style on Student Curiosity in Modular Technology Education Laboratories”, the
overall scores for girl/girl groupings were higher than girl/boy and boy/boy groupings,
and scores for girl/boy groupings were higher than boy/boy groupings. A one-way

analysis of variance was conducted to evaluate whether the gender grouping means
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differed significantly from each other (Draper, 2004). According to the analyses, the
F-tests revealed no significant differences in gender groupings. (Kowaliw, 2017) in
his study, “Homogeneous and Heterogeneous Gender Pairs, Controlling Behavior,
And Achievement on a Cooperative Learning Task”, found his hypothesis that
homogeneous male and female pairs would complete the task before heterogeneous
pairs was incorrect; males took the longest to complete the task. Researchers also
disagree as to which type of gender pair works most productively. In “The Effect of
Single Gender Cooperative Learning Groups in High School Physics Classes”, there
was indication that the gender gap is reduced when single gender groups are used,
without detriment to male students, and those students, on average, prefer single
gender cooperative groups (Culbertson, 2010). Gender bias is about much more than
measured pay gaps. In fact, measured pay gaps are very bad at identifying women

who feel that they have experienced discrimination (Cohen, 1994).

In the mathematics classroom in Ghanaian colleges, the facilitator of mathematics
must bring all students together in the learning environment. No student should be left
behind in order to achieve complete results. Most students sometimes feel
discriminated by their own peers when it comes to group work. This could be as a
results of a particular gender grouping one finds him/herself. This is why this study
had become imperative to investigate college students in Ghana mathematics
achievements against the collaborative learning activities in the classroom. This study
sought to bridge this gap by putting all categories of persons from different gender,
same gender and students from diverse political ideologies and beliefs into small

groups where they could work together irrespective of one’s preference.

28



University of Education,Winneba http://ir.uew.edu.gh

2.4 Elements of Collaborative Learning Environment
The following are some of the collaborative learning environments in the mathematics
classroom:

1. Collaborative learning obviously perceives positive correlation; members in
the work group are committed to depend on one another to achieve the set
goal. And if any member fails to perform his/her task or responsibility, all
members in the group suffers the consequences. This means the teacher must
plant in the hearts of the learners the importance of collaborative teaching to
build a collaborative learning environment.

2. Great communication and interaction: Developing effective communication
skills to interact with others contributes to an exchange of information and
ideas through various channels to achieve the goals. Furthermore, successful
communication depends on several factors such as the interaction between the
teacher and the learner and between the learners themselves and the means of
delivery in addition to the effects of the surrounding environment.

3. Individual accountability and personal responsibility: Each student in the team
is responsible for performing their task and reaching a high level of mastery.

4. Social skills: Understanding behaviour of each student is imperative to
succeed. There are a set of social skills learners should have such as
confidence, calm, decision making, empathy, smiles, and communication.

5. Group self-evaluating: In order to improve the teaching and learning process
and development, this should focus on the importance of a teacher
competency standard in educational process and student assessment such as

philosophy of education goals, defining curriculum content and textbooks
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under consideration, identifying objectives and analyzing their content,
acknowledge of them learning styles.

On the other hand, many previous studies and literature confirms the significance of

effective participation and collaboration by students in supporting the effectiveness of

the learning process. The evaluation of collaboration needs a radical rethinking of
approaches and methodologies. In this context, three main issues are involved in the
assessment process:

1. The variety and kinds of goals for collaborative learning: These include
distinguishing between the teacher who built the learning goals for his students on
a collaborative basis, and between the teacher who built it on a competitive basis,
or individually.

2. In addition, collaborative learning should distinguish between students who work
in the form of learning groups, or conventionally, and among the students who
work in the form of cooperative learning groups.

3. Furthermore, collaborative learning should distinguish between each element of
the basic elements of cooperative learning that have been implemented in the
successful image (Swan, Garrison and Robertson, 2006).

Arguably, even with these different groups, the same kind of evaluation will not be

suitable, because learning goals differ from implementation to implementation, for

instance, distinguishing between structured and emergent collaboration schemes from
one university of affiliation to another are all factors to consider in the mathematics
classroom.

It sometimes also depends on the beliefs of the course coordinators of the various

affiliate universities to these colleges in Ghana. In the latter sorts of collaboration

activities, assessment must also emerge. What is consistent across the varieties of
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classroom collaboration is that collaborative learning will be more successful when it
is valued, and that any such assessment should begin with a very specific
understanding of desired learning. And in some collaborative activities, learning to
collaborate is seen as an important part of what is to be learned (Swan, Garrison and
Robertson, 2006). In others, it is merely a means to an end. In some collaborative
activities, collaboration is focused on producing a group project, in others it is
designed to improve the quality of individual work. In conclusion, particular
requirements for collaboration, containing detailed evaluation concentrated on crucial
collaborative processes, will assist students achieve the desired aims.

Other issues refer to the complication of evaluating individual and group behaviours,
where collaborative learning represents a complicated activity and to support
collaboration, individual and group aspects must be evaluated. This means the main
building block of successful collaborative learning is integrated between the
objectives of collaborative learning on the one hand and the goals of the learners on
the other hand. However, to ensure the continued success of a collaborative learning
strategy, it should succeed on an individual level. An example of this type of
evaluation is using summative testing is to give each student a grade based on some
combination of their test score and the average score for their group (Swan, Garrison
and Robertson, 2006). Another frequently used scheme is to give a common
assessment for a group project and have group members rate their peers'
contributions which are then averaged for individual grades. Unfortunately, these kinds
of grading protocols are not often seen in the Algebra courses at the college level
where the common approach is to assess either individual effort e.g., (discussion

participation) or group products (collaborative projects).
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Collaboration on assessment itself becomes effective when objective for learning had
been achieved and its effect becomes necessary when the practice is rooted in spirit
and the heart of the teaching and learning process. Thus, the teacher uses a package of
tools aimed at providing assistance through the presentation of aspects and activities of
the collaborative learning plans to find the desired interest such as rebound, questions
design and comment trapped correction. Actually, collaborative learning can be a
defined teaching technique, which is invested in the learning process, and can enable
more than one leaner (a group of three to five people, a class of twenty to thirty
students, a community of hundreds or thousands of people, or even millions of
people) to learn something related to studying course material, following a course,
problem solving (or other learning activities) or even learning from lifetime work
practice together (including several classes of communication, synchronous or non-
synchronous, traditional (lecture method), common in time or not, computer mediated,

common effort or separately (Dillenbourg, 1999).

2.5 The Role of Gender in Collaborative Learning

Studies have compared individuals in group with individuals working alone and found
that those who collaborated with others performed better in their individual learning
post-tests than their counterparts who worked alone. This result may reflect that
cognitive capability is only a partial answer to the understanding of learning process,
while other factors such as social collaboration should also be taken into account.
Vygotsky and Piaget are two influential developmental psychologists that support this
idea cited by (Rogooff and Tudge, 1999) in “Peer influences on cognitive
development: Piagetian and Vygotskian perspectives” (Vygosky, 1999). They both
deemed that peer collaboration is likely to improve individuals’ cognitive capability

and thereby advance their learning outcome.
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In collaborative learning, there are two very different approaches in order to achieve
a result. That is, that language is a cultural and psychological tool allows people to
establish, share meanings and structure the content of individual thoughts through the
use of dialogues like discussion (John-Steiner, Weber and Minnis, 1996). Then the
construction of mutually satisfying meanings by coordination and the integration of
two or more peoples’ differing perspectives are likely to lead to cognitive
improvement and acquisition of the share meaning. On the other hand, Piaget
highlighted that learning is the outcome of equilibration. This is a process that
involves the reconciliation by individuals of conflicts between prior and newly
experienced beliefs. This process is likely to result in cognitive change and learning of

the reconciled knowledge (Doise and Mugny, 1984).

Overall, whatever approaches, they both consistently suggest the effectiveness of
collaborative learning. Nevertheless, a number of studies have criticized that not all
individual can benefit equally from it (Ding, Bosker and Harskemp, 2008). How
much each individual can benefit from collaborative learning varies based on multiple
factors such as gender differences. Hence, this essay will discuss how gender
moderates the effect of collaboration on learning by evaluating the influence of

individual gender effects, gender composition and the ratio of the group.

Firstly, Ding et al found that females did not benefit as much as males from
collaborative learning. In this experiment, they investigated their problem-solving
process on Newtonian mechanics. Participants were asked to solve three new and
moderately structured problems with their partners. The result suggested that, after
discussion, males and females improved 22% and 10% respectively when comparing

their individual pre-and post-tests. Accordingly, this documented that boys tend to
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benefit more from collaborative learning compared to girls. In collaborative learning,
boys and girls have different communication styles and therefore this may result in
benefit to boys more than that to girls (Bearison and Filardo, 1996). Girls in
collaborative learning environment are prone to disagree with no further justification,
whereas boys tend to disagree with concrete evidences and explanations. Some
research tried to tie this distinction with the self-explanation effect (Bassok, Chi,

Lewis, Reimann and Glaser, 1989).

That is, when boys explain their arguments to their group mates, they are at the same
time self-assessing their understanding of the argument in mind. Thus, this internal
process is likely to improve boys’ understanding of the issue and improve their
learning outcome of it. By contrast, whilst girls provide vague disagreement, this
processing is less likely to be triggered in girls. This provides a cognitive explanation
of why boys may benefit more from collaborative learning than girls. Nevertheless,
empirical research on the association of verbal disagreement with explanation and

cognitive processing is limited. Further research in this field is recommended.

On the other hand, contrary research was found in a real classroom experiment with
high ecological validity. Participants were students enrolled in a digital design class
and each of them were grouped with three other participants. They were required to
complete multiple choices as pre-test in their first class. During the semester,
participants were required to post their thoughts and questions to the online discussion
board in group. Moreover, after each class, participants reflected about the content
learned in the class and discuss assignments with their group mates. The result
demonstrated that girls improved 10% more than boys in their individual post-tests at

the end of the semester (Zhan and Mei, 2012).
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Although this experiment is criticized that it could not control interaction outside the
classroom and this might affect the result, it is still strongly believed that it provided
empirical evidence to imply that girls may benefit more than boys from collaborative
learning. It is observed that girls are more likely to work toward a consensus and
therefore they may benefit more than boys from Zhan and Mei. This suggestion is in
line with Vygotsky’s idea which highlights that an effective collaboration depends
upon the establishment of share meaning, so girls in this way may improve more. To
evaluate the two contradictory findings, perhaps, a child’s learning effectiveness
cannot simply be interpreted by his or her gender. Rather, it depends on the context of
participation. Boys who improved more from collaborative learning, required
interaction with opposite-gender participants, whereas Zhan and Mei (2012),
investigated same-gender collaboration and stated that girls benefit more in

collaborative work.

Based on these differences, it is argued that group composition with respect to gender
seems more likely to be a greater moderator on the effects of collaborative learning
than individual gender differences. In order to examine the effectiveness of gender
composition on collaborative learning. Ding, Bosker, Harskamp (2011) randomly
paired participants with a same-gender or an opposite- gender partner to overcome a
number of structured problems related to Newtonian mechanics across two weeks.
The comparison of the pretest and posttests demonstrated that all participants who
collaborated with others improved in their individual post-tests while participants who
worked alone had no improvement, despite this improvement was criticized that this
might be due to more practice sessions offered for collaborative participants than

alone participants during the two weeks. Most importantly, the result further found
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that male participants performed identically well in both same-gender and opposite-

gender groups.

Bosker and his colleagues observed that boys reacted equally active no matter what
gender they were paired with and, perhaps, this consistency of communication style
leads them benefit from collaboration regardless of gender composition. Boys were
assigned to work with either more-able males or more- able females so as to solve a
task of conservation of liquid. Learning improvement was assessed by their pre-and
post-test differences. As a result, boys who interacted with girls improved the most
compared to those grouped with boys and those working independently. This result is

against (Ding, Bosker, Harskamp, 2011).

Additionally, unlike Bosker and his colleagues’ observation, gender composition is
likely to influenced the type of conversation that boys used in their discussion. Boys
were more likely to disagree with their female partners than their male peers. This is
in line with Piaget’s idea that boys with female partners are thus likely to re-examine
their initial knowledge cognitively and need to recognize a higher order solution to
the problem which resolve the apparent conflict (Duveen and Charis, 2006). Hence,

they may understand more and improve more eventually from collaboration.

By contrast, as there was less disagreement, this socio-cognitive process is less likely
to be generated in boys who interacted with other boys and hence they may improve
less. Nonetheless, rather than seeing the two studies as contradictory, this is better to
perceive the current research as an extension of Bosker and his colleagues’ study.
That is, other individual differences, such as ability, may interact with gender
composition in influencing the effectiveness of collaborative learning in the

mathematics classroom. Moreover, a number of studies have shown that distinct
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gender composition may impact learning effectiveness in girls (Ding, Bosker,

Harskamp, 2011).

Secondary school girls were grouped with males or females to overcome moderate
physics problems in a two-week experiment. By comparing their individual per-and
post-tests, girls with other females outperformed their counterparts who worked with
males. Similar result was documented by (Ding and Haskamp, 2006) who recruited
Chinese students in Shanghai. These findings are thus culturally wvalid for
demonstrating that, unlike boys, gender composition matters to girls and single-
gender is superior to mixed-gender for girls. In collaborative environment, girls who
interacted with same-gender group mates were more likely to joke and laugh with
each other, therefore they were less stressful in the conversation compared to those in
mixed-gender composition (Underwood and Underwood, 1996). This observation is
further elaborated through the idea of spring. While same-sex girls feel less pressure,
they were more likely to build trust with and support each other compared with
mixed-gender group. This positive interpersonal relationship therefore leads these
girls to respect each other’s opinions more and facilitates the establishment of
common consensus emphasized by Vygotsky (Berdondini, Kutnick and Ota, 2008).
Thus, this superior peer collaboration is likely to lead to a more outstanding learning
outcome in girls interacting with same-sex peers than interacting with mixed-sex
group mates. Nevertheless, the conclusion of girls being unlikely to benefit from

mixed-gender composition is criticized by (Webb,1991).

His main argument was that mixed group can be categorized into balance and
imbalance mixed gender composition and whether a girl or a boy can benefit from

mixed-gender group mates depend on the gender ratio of the group. It is because
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males and females are likely to interact differently in different gender ratio and this
may result in uneven benefit to the girls and boys from the group. It was found that
girls were unlikely to benefit from collaborative learning in imbalanced mixed-gender

groups, whereas opposite phenomenon was found in boys.

Boys and girls were randomly assigned to groups of three females and one male or
groups of one female and three males to learn mathematics (Webb, 1991). The result
suggested that no significant improvement was found in girls in their individual
measurements regardless of gender ratio, however boys improved identically well in
both majority male and majority female compositions. Webb observed that boys were
more likely than girls to give and receive elaborated explanations and they were more
likely to be requested for help from their group mates. This may trigger the self-
explanation effect as discussed and therefore lead boys’ benefit from collaboration.
However, on the other hand, girls’ responses were often ignored by their male peers
and boys usually dominated the conversation in both majority male and majority
female groups, leading girls fail to achieve the dyadic interaction highlighted by

Vygotsky’s and Piaget’s ideas of a successful collaborative learning.

Therefore, this gives an explanation of why girls may not benefit from imbalance
gender ratio. Boys’ dominance significantly reduced when they participate in a
language task compared to a computer-based task. This may imply that boys have
greater dominance in areas that they are more interested in or talented at (Barnes,
2000). This again suggests that other elements, such as task nature in this case, may
interact with gender composition in influencing the effect of peer collaboration on
learning. Despite, imbalanced mixed group seems only benefit boys instead of girls,

balanced ratio benefit both consistently as suggested by Webb.
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Secondary school students collaborated with two males and two females for two
weeks to learn exponents and scientific notation. Two weeks later, both males and
females achieved significantly well in their individual post-tests. It was noticed that
males’ dominance had shown improved and more even contribution to group work
between genders was found in balanced mixed composition (Webb,1991). This means
that, unlike imbalanced gender group, there is a two-way discussion in equal ratio.
This therefore allows individuals to express their perspectives and to generalize
different perspectives into one share meaning and then to reconcile individual conflict
in mind. This cognitive improvement is likely to advance boys’ and girls’
interpretation of the discussed issues and hence they may learn the issues better than
before. Accordingly, both boys and girls are able to benefit from collaborative
learning when it is an even gender composition (Webb, 1991). The result that females
tend to benefit from same-gender and balanced ratio groups while males’ benefit from
all sorts of gender ratio compositions has vital implications for schooling and
accordingly maximizing students’ learning capacities. Teachers in co-educational
schools are recommended to assign children to same gender or balanced mixed groups
for group activities as these two types of composition are going to benefit all students

and guarantee consistent cognitive improvements on both genders.

Teachers at the colleges of education mathematics classrooms in Ghana are, at the
same time, suggested to pay attention to a number of factors, including the nature of
the task and the ability difference among peers that may have influence on the
effectiveness of collaborative learning. As discussed, boys interacting with more-able
girls outperformed boys cooperating with less-able girls and same-sex peers

regardless of their ability (Duveen & Psaltis, 2006). Hence, teachers are proposed to
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encourage interaction between less-able boys and more-able girls. Additionally,

imbalanced ratio group is relatively discouraged.

However, if the imbalanced mixed group is inevitable, teachers are advised to
modulate the task nature in order to improve the asymmetrical gender benefits from
collaboration. For example, Barnes, Joiner, Keogh and Littleton (2000) found that
girls improved less because boys dominated the interaction in imbalanced gender
group, but this dominance abated if the task was not a male-preferred task.
Accordingly, teachers are suggested to allocate students to an art task instead of a
science assignment, so that both genders may as well be beneficial (Barnes, Joiner,

Keogh and Littleton 2000).

To conclude, evidence suggests that collaborative learning does not benefit everyone
identically and how much each individual can benefit from it varies according to
multiple factors such as gender differences. Nevertheless, contradictory results were
found. Some studies demonstrated that boys’ learning outcomes improve more than
that of girls, whilst other research documented that girls outperform boys. Hence, this
means that, perhaps, a child’s learning effectiveness cannot simply be interpreted by
his or her gender, but rather the context of participation such as gender composition. It
is found that boys’ benefit from both same-gender and mixed-gender groups while
females only benefit from the same-gender group. However, it is criticized that the
mixed- gender group can be classified into balanced and imbalanced gender ratio
compositions. As a result, females tend to benefit from same-gender and balanced

ratio groups while males’ benefit from all sorts of gender ratio compositions.
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Nonetheless, it needs to be aware that the effect of peer collaborative learning may be
impacted by the ability differences between group mates as well as the nature of the
task. Lastly, all these findings provide significant implications for schooling in order
to improve students’ learning. In a study of students with strong preferences to
learning alone or learning in groups, it was found that those preferring to learn alone
had higher mean lesson-test scores than those who were identified as preferring to
learn with peers (Annelies, 2015). There is a possibility that this result is due to a
traditional structure in the classroom, and that the organizational pattern in the
classroom had not matched a preference to working with peers. On the other hand,
memory research indicates that children remember best by discussing what they have
learned in groups, practicing and using what they have learned, and by teaching others

(Madrazo and Motz, 2005).

Females contribute to small mixed gender groups just as they would within the larger
mixed gender classroom and that there is a notable difference in the approach each
gender takes to learning physics and interacting with others. Male students are more
likely to make predictions quickly, avoid questions to which they do not know the
answer, provide answers and look for concrete solutions. Female students, on the
other hand, tend to raise questions about the content, do not present solutions right
away, invite other members of the group to participate, and look to build consensus

(Culbertson, 2010).

It has also been shown that male and female students present their objections to a
learning group in very different manners. Males tend to disagree more than females
in a learning group. Males require the group members to give evidence to any

statement that is made that contradicts their reasoning for a particular phenomenon,
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whereas female students tend to use an indirect approach by raising questions and
stating possibilities to raise their objections (Guzzetti and Williams, 2008).
Furthermore, it has been shown that male students tend to ignore the female students’
ideas and interrupt females as they try to explain their ideas. As mentioned by Edgar,
that there are also studies that show that this method is nonconductive to
learning. There was a conclusion that students who receive help from their peers may
or may not improve their performance (Peterson, 2016). Low achieving students are
hindered by the fact that they may be holding their group back in a task. When
comparing homogeneous male and homogeneous female pairs in cooperative tasks,
researchers have come to many different conclusions. Some research has found that
male pairs are more effective than female pairs in collaborative learning tasks

(Covington, 2016).

In collaborative classroom, male pairs accomplish tasks in the shortest amount of time
possible and are very competitive in their tasks. Other research states that female
pairs are more efficient in cooperative learning (Webb, 1991). In conclusion, females’
work is more deliberate and consistent to make sure that the task is completed and
that the fewest number of mistakes are made (Cohen, 1994). The findings further
explained that females contribute in group learning than their male counterparts.
The series of detailed cross-gender learning engagement and performance
comparisons indicate that female groups tend to work simultaneously and achieve
better results while male group members engage less and work in sequence. As result
female groups benefit in collaborative learning more than the male groups Zeid and

El-Bahey, 2011).
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What is striking, however, is that what gender in a mixed-gender groups excel the
most, with reference to their engagement, focus and the quality of group work as well
as same gender groupings. As a student of mathematics and collaborative learner,
most of the groups we used to form were based on friendships and course mates. No

proper composition was considered in the formation of the study groups.

It is believed that females contribution to mixed group discussions delivers yet
another proof of the synergies and efficiencies of interactive learning in a diverse
group of students and encourages mixing genders when composing groups for
collaborative learning. Significant research has been dedicated to study and compare
the effectiveness of single-gender education and co-education with various gender
compositions of classrooms (Kim, 2017). The focus of these studies varied from trying to
employ gender-specific educational strategies to enhance students’ confidence and

skills to trying to improve learning outcomes and achieve social mobility (Zeid and

El-Bahey, 2011).

2.6 Theoretical Framework

Collaborative learning depends on constructivist theory, which posits that
knowledge is built and translated through students. The learning process must be
realized as something learned through activation of the existing cognitive structures or
by building new cognitive structures that adapt to new input. Instead of passively
acquiring knowledge, learning takes place between all the students and teachers in

the process.

Furthermore, collaborative learning is described from different angles: social
presence, motivational forces, cognitive presence and community of inquiry (Lowyck

& Poysd, 2001). Thus, the students at Colleges of Education in Ghana need tools that
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will enable them to take charge of the learning process itself rather than following the
traditional methods used in schools and Colleges. In addition, the students need projects
and workshops that aim to encourage and develop their skills through courses in
different fields, which support collaborative learning, (Anderson, 2014). Concept
Collaborative learning is a model of teaching where students work together with
others in order to reduce the negative outcomes and increase the contentment that

comes through the operation at a high level of the group’s execution.

Collaborative learning is an effective learning model in higher education. This type of
learning provides many advantages for students: for example, collaboratively
instructed learners want to demonstrate higher academic accomplishment, improved
high-level reasoning and critical thinking skills, and encourage more positive
behavior in the direction of topic fields and advanced self-esteem, deeper
understanding of learned subjects, additional positive and supportive interactions with
colleagues, increased time spent on tasks and reduced problem behaviour in the
classroom, improved inherent motivation toward teaching and greater power to
consider situations from others’ perspectives and reduced levels of anxiety and stress
(Felder & Brent, 2007). Collaborative learning is a component of a team of
education/learning methods, whereas learners collaborate with each other in order to

gain objectives and to address mutual learning objectives.

Collaborative learning is significantly more than placing learners together in sets and
hoping for the best. It is an extensive official means of arranging actions in a learning
environment that contains particular factors aimed to provide the potential for
effective and pure study for the learners. The essential advantage of collaborative

learning is its ability to deal with different circumstances in an orderly manner and
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that makes it easier for learners to move from one phase to another. In addition,

Collaborative Learning models comprise the following basic rules:

1. Designing the group tasks in order to be convenient for group work. Building
positive interdependence and cooperation, which are vital for students to succeed.
Giving class time and attention to the development of interpersonal/cooperative
skills.

2. Encouraging students to learn from each other in small groups (2-5 members).

3. Asking questions individually for learning and participation.

4. Changing the mission of teachers so as to act as an educational facilitator, this

provides guidance to students to interact with each other (MacPherson, 2008).

However, effectiveness of peer evaluation can be limited if the learners feel a sense of
competition toward one another, as this can adversely affect the reliability of feedback
(Tsay and Brady, 2012). Moreover, students may still worry about the way they and
their colleagues are ranked. In order to address such concerns, moving learners away
from their team once teams’ examinations have been completed will probably lead to
more reliable reactions. An additional factor that might increase competition and
motivation for cooperation is to apply a principle referenced ranking system to assess
teamwork instead of rating on a curve. Collaborative learning, an instructional
strategy, includes students working together to achieve a mutual target in

circumstances, which contains the following factors (Felder & Brent, 2007).

Positive interdependence, as all members of the team are compelled to trust each other
in order to accomplish the team’s targets. Therefore, if one of them fails to
accomplish the assigned work, the others members will suffer the consequences. In

collaborative learning, face-to-face promote interaction. Team work as a process to
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work collaboratively to promote interaction instead of that achieved separately, but
only through team work, by distributing the sub-tasks between team members,
supporting each other, getting feedback, motivating, and possibly most significantly,
instructing and inspiring one another. Appropriate use of collaborative skills, as
learners are urged and assisted to improve and apply decision-making, trust-building,
communication, conflict management skills and leadership, Group processing,
evaluate the members of a groups regularly in order to determine whether or not each
member is working on the group goals, how he/she is working on the overall

objectives and how he/she can improve the group’s work in future.

2.7 Challenges and Opportunities of Collaborative Learning

Creating a collaborative classroom can be a wonderfully rewarding opportunity but it
is also full of challenges and dilemmas. Few of us experienced collaborative work in
our own undergraduate settings, and much of our graduate school training reinforced
the teacher-centered, lecture-driven model of college teaching. For each of us,
stepping out of the center and engaging students in group activity is hard work,

especially at first.

What is Collaborative Learning? Washington Center for Improving the Quality of
Undergraduate Education Designing group work requires a demanding yet important
rethinking of our syllabus, in terms of course content and time allocation. If some (or
a great deal) of the classroom time is considered an important social space for
developing understandings about course material, or if some of the out-of-class time
is devoted to study groups or group projects, how should we design the rest of the

class time (lectures, assignments, examinations)?
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How do we ensure students are learning and mastering key skills and ideas in the
course, while at the same time addressing all the material of the course? Teaching in
collaborative settings puts front and center the tension between the process of student
learning and content coverage. As we become more involved in using collaborative

learning, we discover what radical questions it raises.

Collaborative learning goes to the roots of long-held assumptions about teaching and
learning. Classroom roles change: both teachers and students take on more complex
roles and responsibilities (Finkel and Monk, 1993: MacGregor, 1990). The classroom
is no longer solo teacher and individual students. It becomes more an interdependent
community with all the joys and tensions and difficulties that attend all communities.
This degree of involvement often questions and reshapes assumed power relationships
between teachers and students, (and between students and students), a process that at
first can be confusing and disorienting (MacGregor, Anne, Mahr, Tinto and Barbara,
1992). The classroom is no longer solo teacher and individual students. It becomes
more an interdependent community with all the joys and tensions and difficulties that
attend all communities. This degree of involvement often questions and reshapes
assumed power relationships between teachers and students, (and between students
and students), a process that at first can be confusing and disorienting (Romer and
Whipple, 1990). Not only is course content reshaped, so are our definitions of student
competence. Because the public nature of group work makes demonstration of student
learning so continuous, collaborative learning both complicates and enriches the

evaluation process.
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Challenges to collaborative learning at the classroom level are compounded by the
traditional structures and culture of the academy, which continue to perpetuate the
teacher-centered, transmission- of-information model of teaching and learning. The
political economy of the academy is set up to front load the curriculum with large
lower division classes in rooms immutably arranged for lectures, usually in classes
limited to fifty-minute ‘“hours.” Student-student interaction; extended, careful
examination of ideas; the hearing-out of multiple perspectives; the development of an

intellectual community all these are hard to accomplish under these constraints.

The lecture-centered model is reinforced (both subtly and blatantly) by institutional
reward systems that favor limited engagement in teaching, and give greater
recognition to research. Achievement for teachers and students alike is assumed to be
a scarce honor, which one works for alone, in competition with peers. This
assumption of scarcity is the platform for norm-referenced grading, or “grading on the
curve,” a procedure that enforces distance between students and corrodes the trust on
which collaborative learning is built. Moreover, our definitions of ourselves as
teachers, as keepers and dispensers of disciplinary expertise, are still very much
bound up in the lecture podium. For example, a colleague recently told us a poignant
story about his dean coming to observe his teaching. The dean looked into the room
where students were avidly engaged in small group work. What is Collaborative
Learning? Washington Center for Improving the Quality of Undergraduate Education
Turning to leave, the dean answered, “Oh, you’re doing groups today. I will come
back when you’re teaching.” We have a long way to go. What really has propelled us
and our colleagues into collaborative classrooms is the desire to motivate students by
getting them more actively engaged. Nonetheless, wanting to be a facilitator of

collaborative learning and being good at it are very different things.
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As with all kinds of teaching, designing and guiding group work takes time to learn
and practice. And for students, learning to learn well in groups doesn’t happen
overnight. Most teachers start with modest efforts. Many works with colleagues,
designing, trying and observing each other’s approaches. At their best, collaborative
classrooms stimulate both students and teachers. In the most authentic of ways, the
collaborative learning process models what it means to question, learn and understand
in concert with others. Learning collaboratively demands responsibility, persistence
and sensitivity, but the result can be a community of learners in which everyone is

welcome to join, participate and grow.

2.8 Algebra Course Design

Algebra is a first year first semester course defined as one of the standard academic
theoretical courses that are provided to all Colleges of Education students in Ghana.
The goals of the course are represented in highlighting a generation of students that
have many of the skills, abilities and capabilities. Since the current study revolved
around this course it is important to briefly describe this course. The Algebra course,
contains units in the following fields: An introduction to the learning, teaching and
applying Number and Algebra (traditional and modern concepts); the elements of
complex numbers, misconceptions, equations and inequalities, real number system,
set and its applications. This is in addition to addressing their portfolio building and
Supporting Teaching in Schools (STS) supervisions. The purpose of this course is to
guide pre-service teachers to develop their cross-cutting issues and linking the

concepts to its applications in this course.
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2.9 Definition of Objectives

The Algebra Course was approved and provided by the Transforming Teaching,
Education & Learning (T-TEL), Ghana National Teaching Council (NTC) and all
affiliate universities in Ghana. The objectives of the course include understanding the
concepts and components of the mathematics process and clarifying mathematics
procedures. It also aims at clarifying everyday problems and their sources, create
awareness of different mathematics paradigms and their applications for studying
Algebra and Number, develop the ability to suitably select and cite information
sources related to different study topics, develop the ability to effectively prepare a
portfolio, and finally to understand and demonstrate commitment to mathematics

ethics.

2.10 The Role of the College Tutor in the Collaborative Classroom

As mentioned above, collaborative learning has a variety of common skills benefits
such as sympathy and cooperation. This depends on the teacher not as the major
supplier of information or control, but as a facilitator, thus it is important to
investigate the teacher's role in educational operation. The college tutor can be male
or female regardless of the college. There are several roles for Colleges of Education
tutor in general collaborative learning, such as developing student-teachers'
confidence as they become used to working together in the mathematics classroom. It
also makes available resources that students can access during the collaborative

learning, posting explanations to guide student-teachers in more complex tasks.

Again, it seeks to encouraging student-teachers to communicate, employing all the
platform tools they have at their disposal to facilitate their work and do their individual

assignments. Tracking continuously student improvements and giving a boost when
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motivation starts to decrease, checking and marking the assignments, filling in

students' progress reports and writing feedback on their operation in their portfolios in

school in teaching support, encouraging students to accomplish their collaborative

work tasks. This type of learning is usually difficult as the students have different

schedules and are not used to working collaboratively to attain learning tasks and are

also living separately.

In addition, roles of tuto