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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. 
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I. INTRODUCTION 

n 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 level 100 

needed to pass their first-year semesters 1 and semester 2 

Mathematics examinations before they could progress to level 

200. This makes mathematics at the Colleges of Education in 

Ghana a compulsory subject to the students in level 100. 

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 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 
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possess the necessary skills for work place. These made this 

study imperative. Therefore, this study investigated effects of 

collaborative learning on students' 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. 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. 

 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). 

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 
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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 

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 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, 2c).  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.  

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 
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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.   

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 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 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 knowledge 
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(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; 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).  

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. 

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 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 
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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. 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 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 learningoutcome for both genders. In a study conducted by 

Dymitr (2014), 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 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. 
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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. 

Objectives of the Study 

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. 

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? 

 

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 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).  

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 

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). 

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 
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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).  

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 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. 

Elements of Collaborative Learning Environment  

The following are some of the collaborative learning 

environments in the mathematics classroom: 

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. 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 
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between the learners themselves and the means of delivery in 

addition to the effects of the surrounding environment.  

Individual accountability and personal responsibility: Each 

student in the team is responsible for performing their task and 

reaching a high level of mastery. 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. 

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 

under consideration, identifying objectives and analyzing their 

content, acknowledge ofthem  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:  

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. 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.  

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 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).  

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) 

II. METHODOLOGY 

Research design  

This study utilized the experimental research design. It 

investigated the effects of collaborative learning by gender 

groupings (independent variables) in the mathematics 

(dependent variables) performance of the subjects of this 

study which was composed of 9 groups, three groups are all 

male members, another three are all female groups, and the 

last three were mixed groups with two male and two female 

members for a total of 18 male and 18 female students. This 

study used purely quantitative method to explore and explain 
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the effect of collaborative learning on students' gender 

groupings in their mathematics achievements. 

Study Population 

The study targeted all 186 level 100 science and mathematics 

colleges of education students in the Ashanti and Brong Ahafo 

Regions (ASHBA) in Ghana. These were students who had 

been offered admissions into the various colleges of education 

in the two regions. These colleges are Agogo College of 

Education all female student college, Mampong College of 

Education all male institution, while Berekum College of 

education sited at Brong Ahafo region was a mixture of the 

two gender groupings. These were also colleges who had 

different affiliate universities among the public universities in 

Ghana. The Principals, Heads of Department of Mathematics 

and mathematics tutors for these institutions were all 

considered for the study.  The various participants for the 

study came from Berekum College of Education, Mampong 

College of Education, and Agogo College of Education 

respectively.  

Study Sample 

The study sample was 83 male and 61 female students making 

a total of 144, whose ages ranged between 17 and 26 years at 

the time of the study.  These students were all science and 

mathematics bias who were registered to study Basic Algebra 

from the three selected Colleges of Education in Ashanti and 

Brong Ahafo regions of Ghana. In all 83 male students and 61 

female mathematics and science students were selected using 

simple random method. The sample was divided into three 

groups: All males group, all females group and a mixture of 

the two groups (Male and female). In other words, same 

gender groups and mixed gender groups.  

Sampling Technique 

A multi-stage sampling technique was used to select the 

participants for the study. A multistage sampling technique is 

a type of sampling in which the sample is drawn in many 

stages, and it entails the use of a combination of sampling 

methods in a variety of ways to address sampling needs in a 

more efficient and effective manner (Richard, 2009). 

Therefore, probability and non-probability sampling 

techniques were used. Under the probability sampling, 

stratified sampling technique was used. College students were 

divided into three strata namely; all males group, all females 

group and mixed gender group. The motive behind the 

stratified sampling technique was that the sample frame given 

consisted names and educational status. Therefore, there was 

the need to select a level into homogeneous sub-groups so that 

each stratum will contain subjects with similar characteristics 

such as age, sex, programme of study and educational 

background. Each stratum contained participants which added 

up to 6 participants.  

Under the non-probability sampling techniques, purposive and 

convenient sampling techniques were employed. Purposely, 

the researcher administered the questionnaire to only students 

in the mathematics and science programs in the selected 

colleges. In order to have access to most of the questionnaires 

distributed, the researcher sent the questionnaire to the 

colleges and waited 45 minutes for respondents to complete 

them. At Mampong Technical College of Education, 80 

questionnaires were administered. The total number of 

questionnaires administered at the Berekum College of 

Education were 69 and 65 questionnaires were administered at 

Agogo College of Education. The main purpose of the 

questionnaire is to extract data from the respondents. It is a 

relatively inexpensive, quick, and efficient way of collecting 

large amount of data even when the researcher isn‟t present to 

collect those responses first hand. But an important factor to 

note is that a questionnaire isn‟t the process of analyzing the 

responses. The process is surveying. The questionnaire 

enables the research to collect information about their 

knowledge and about collaborative learning strategy, and the 

kind of gender group they preferred to work with in the 

mathematics classroom. These constituted the total 

questionnaires which were administered in the three colleges 

from which the sample was drawn. 

Research Instruments 

The study utilized teacher-made formative tests for their mid-

semester test, collaborative learning activities constituting 

project works, class exercises and assignments, and an 

achievement test for their end of semester examination scores. 

Tests were conducted and item analysis was 

done to validate the instrument. Analysis of variance 

(ANOVA) was used to measure data on collaborative 

learning. The students were asked to fill in a questionnaire in 

order to distinguish their program of learning, and some were 

eliminated from the analysis process due to instability in their 

program of learning across the responses. The final sample 

thus constituted 144 students in the three categories. 

Data Collection Procedure  

The one hundred and forty-four (144) participants who went 

through the selection process were administered with the 

questionnaires. The various mathematics tutors in the selected 

colleges assisted in the process of administering the 

questionnaires. The participants were instructed on how to 

respond to the questionnaires and instruction read out to the 

participants to ensure proper filling and high response rate. 

The researcher assured students that their responses will be 

treated with confidentiality. The completed questionnaires 

were retrieved soon after the participants have finished with 

their response and handed over to the researcher for analysis. 

The Implementation of the Intervention 

In the first semester of 2019, the three groups of students who 

were selected for the Algebra course were selected by the 

researcher from the Department of Mathematics/ICT of the 

various Colleges of Education in Ghana. Thus, one group was 

selected at random by the researcher as the all-males‟ class, a 

second group was selected as the all-females‟ class and 

finally, a mixture of the first two gender groups.  
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The three classes were taking the mathematics Course 

(Algebra). The only difference was gender groups. The 

researcher, a course tutor at a Colleges of Education in Ghana, 

became the instructor to the three groups. Some resources and 

learning supplies (books, educational links from the Internet, 

educational films, and PowerPoint presentations) were quickly 

distributed to facilitate the process. At the beginning of the 

research process, some demographic data were collected from 

students in each group according to age, college, previous 

senior high school grades and gender. The researcher 

informed all three classes of students about the study in the 

first meeting, and provided an information page and consent 

form (Appendix A), which asked them to sign if they were 

willing to participate. This was followed by the activity plan 

for the whole period of the study. 

Week 1: Pretest application 16/09/2019 to 20/09/2019) to 

determine students‟ initial performance in the Algebra Course 

(Appendix C).  

Week 2: Application of questionnaire on the choice of a 

learning strategy (23/09/2019 to 27/09/2019).  

Week 3, the students were grouped into classes and the 

researcher took students through the course outline as well as 

actual teaching of the selected topics in the course outline:  

All male class - collaborative work  

All female class - collaborative work 

Mixed gender - collaborative work 

Week 4: Researcher introduced students to the various 

concepts and took the place of a facilitator and asked students 

to work on prescribed tasks based on the Algebra course in 

their classes. The researcher later asked the groups to report 

on their findings (10/10/2019 to 17/10/2019).  

Week 5: Researcher continued week four work by introducing 

the lessons, taking the facilitator's role and asking students to 

collaborate to find possible solutions to the given tasks 

11/12/2019 to 13/12/2019. 

Week 6: Various gender groups were asked to do presentation 

on word problem and inequalities. Group discussions 

followed shortly after each of the discussions. There were 

prescribed laid down rules to follow during the presentations 

so as to have conducive atmosphere. Discourse was allowed 

in the group discussion so that students can freely express 

themselves in the learning process. In the seventh week, the 

researcher interacted with the students to determine their 

views and sensitivities regarding the teaching technique used 

in the Algebra Course. This followed a posttest named quiz 2 

which was done individually (Appendix D). The three classes 

studied the Algebra course using collaborative learning 

methods on Tuesdays to Thursdays from 7.00 am to 5.00 pm 

till 27/01/2020.  

 

 

 

How the Researcher Facilitated the Collaborative Classes 

In the context of the collaborative classes, the researcher 

carried out the following experience with the students: 

through a face-to-face class, terms were clarified for the 

students using PowerPoint slides. The researcher facilitated in 

all the classes by allowing the students to collaborate in the 

classes. Concepts and the theories were explained with 

examples. Each group was presented same tasks and students 

were allowed to collaborate and present their solutions. This 

went on throughout the mathematics achievement tests. 

Enough learning materials were provided to the students to 

collaborate after which students presented their group 

solutions. The researcher as stated already, facilitated in the 

learning process only during the instructional periods. 

Firstly, the study explored the differences between the 

collaborative learning style and outcomes in same gender 

groupings and mixed-gender groupings. This allowed the study to 

compare the engagement and learning performance of same 

and mixed gender groups, verified the gender gap reported in  

(Ridge, 2009) and tried to understand its possible sources from the 

learning engagement patterns. Secondly, the study looked at 

the journeys of several students who migrated from same to 

mixed groups and vice-versa and observe the changes in 

engagement and performance throughout these migrations. 

Finally, the study then tried to isolate the synergies attained 

through collaborative learning and assess how well these 

synergies will be exploited by different gender compositions of 

the group of students.   

In the context of the three classes, the researcher carried out 

the following experience with the students: through a face-to-

face class, terms were clarified for the students using 

PowerPoint slides. The researcher facilitated in all the classes 

by allowing the students to collaborate in the classes on the 

algebraic concepts. Concepts and the theories were explained 

with examples. Each group was presented same tasks and 

students were allowed to collaborate and present their 

solutions.  

This went on throughout the mathematics achievement tests. 

Adequate learning materials were provided to the students to 

collaborate after which students presented their group 

findings. The researcher as stated already, facilitated in the 

learning process only during the instructional periods. 

Data Analysis  

Table 4. 1 : Report on Students Pre-Test Results 

Means All Males All Females Mixed Groups 

Mean 8.00 6.60 3.60 

Std. Deviation 2.00 1.84 2.16 

Variance 1.42 1.35 1.47 

The mean, variance and the standard deviation were used to 

find the averages of the formative tests, collaborative learning 

activity outputs and the achievement test of the students. 

ANOVA was used in comparing the performance of the three 
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collaborative learning groups in their formative tests, 

collaborative learning activity outputs and achievement test. 

After data collection, the researcher utilized the One-way 

analysis of variance (ANOVA) to compare student's 

achievements due to gender in the collaborative learning. 

Pretest and posttest results were also compared as whether 

there was significance in the results. Version 20 of SPSS was 

employed to generate all statistical analysis for the study. 

III. RESULTS AND DISCUSSION 

Demographic Characteristics of Participants  

The study randomly selected 83 (57.6%) male and 61 (43.7%) 

female participants who were offering science and 

mathematics at the colleges of education in Ghana. The age 

brackets of the students who were aspiring to become 

professional teachers in mathematics and science were 

between 17 and 26 inclusive. These were first year Bachelor 

of Education students majoring in mathematics and science in 

the various selected mathematics and science colleges in the 

Ashanti and Brong Ahafo regions.  

General Study Information 

The general study information includes the performance of 

Colleges of Education students with respect to the effects of 

collaborative learning in the mathematics classroom based on 

their gender groupings.  The students were given pre-test 

questions as a diagnostic test to determine their output level 

with regards to the semester 1 Algebra course. The mean, 

standard deviation and the variance of their scores were 

therefore analyzed and presented in Table 4.1 

The summary from Table 4.1 shows that the all-male students 

performed better in the pretest exams than the other groups 

when grouped alone with a mean mark of 8.00 with a standard 

deviation of 2.00 which variance was 1.42. The all-female 

group had a mean score of 6.60 and a standard deviation of 

1.84 whose variance was 1.35. Mixed gender group recorded 

the least mark per the pretest analysis of a mean score of 3.60 

and a standard deviation of 2.16 and a variance 1.47 

respectively. These results were obtained before the 

implementation of the model (Collaborative Activity). 

Students' Formative Test, Collaborative Activity and 

Mathematics Achievement Mean Scores 

During the study, the selected students were assessed by the 

researcher as part of their continuous assessment for the 

colleges and the mean of scores at the end of semester results 

calculated. The mean mark obtained by all gender groups are 

presented in Table 4.2 with regards to Formative test, 

Collaborative Activity and Mathematics Achievement 

Results. 

 

 

 

Table 4.2: Students‟ Formative Test, Collaborative Activity and 

Mathematics Achievement Test Mean Scores 

Group/Acti 

vity 

Formativ
e Test 

Collaborativ
e Activity 

Mathematics 
Achievement Test 

Mean Mean Mean 

All Male 20.01 31.23 38.41 

All Female 19.32 34.54 35.01 

Mixed Group 17.41 32.52 33.81 

 

The results from Table 4.2 shows that the All-male group 

performed better than the All-female group and the Mixed 

gender group in the formative test with a mean score of 20.01, 

while all female and mixed groups scored a mean mark of 

19.32 and 17.41 respectively. Reasons could be that boys 

would want to work independently when it comes to task 

analysis as compared to girls and also when mixed together. 

In the Collaborative results, all female group performed better 

with a mean mark of 34.54 than the All males mean of 31.23 

and mixed gender groups mean of 32.52. The results showed 

that girls seemed to collaborate better in same gender group 

during the learning process than all boys and also when put 

together with boys as compared to All boys put together 

during collaborative learning. In the students Achievement 

mean test, the All-male students had the highest mean of 

38.41 greater than all female mean score of 35.01 and mixed 

gender group mean score of 33.81. These were much 

improvement on the pretest mean score. These were the 

results during and after the implementation of effective 

collaborative activities in the various groups.  

The results implies that all male groups performed better than 

the all-female group when working together in same gender, 

while female students working with female students 

performed better when they collaborate as compared to if they 

were grouped with boys and all boys in same group.  

Collaborative learning and gender groupings might have 

affected the performance of the students in their achievement 

test.  

Students’ Collaborative Learning Activity 

The results of students were discussed and analyzed to find if 

collaborative learning had effect on the scores of the gender 

groupings in their Formative Test. The ANOVA Table 4.3 

provides the results.     

Table 4.3: ANOVA of Students‟ Collaborative Learning Activity 

Collaborative Learning Activity 

Groups SS Df MSS F Sig. 

Between 
Groups 

6.43 2 3.22 2.80 .064 

Within 

Groups 
162.06 141 1.15   

Total 168.49 143    

 

Table 4.3 presents the collaborative activities among the three 

gender groupings which shows that the set significant value of  
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α = 0.05  is less than the calculated value of 𝑆𝑖𝑔. = 0.064. 

This value indicates that, there is a significant difference in 

students‟ collaborative Activity.  The result is in line with the 

alternative hypothesis that there is a significant difference in 

the collaborative activity in the three different gender groups. 

This result implies that if tests are taken the scores of the 

subjects will differ significantly with respect to gender groups 

if collaborated in the learning activities.  

Students’ Formative Test 

Students test scores were collated and results analyzed in the 

ANOVA Table 4.4 to determine whether there was significant 

difference in students‟ formative test among the three gender 

groups. 

Table 4.4:  ANOVA of Students‟ Formative Test 

Formative Test 

Groups SS df MSS F Sig. 

Between 

Groups 
26.389 2 13.194 5.133 .007 

Within 
Groups 

362.438 141 2.570   

Total 388.826 143    

 

Table 4.4 shows that, the Sig. = 0.007 less than α = 0.05 

revealing that there is no significant difference in the students‟ 

formative test. The result confirms the null hypothesis that 

there is no significant difference in the formative test of 

students among the three different gender groups. It implies 

that students‟ gender has no influence in their mathematics 

achievement. 

Students’ Achievement Test (Posttest) 

Students‟ posttest scores were collated and results analyzed in 

the ANOVA Table 4.5 to determine whether there was 

significant difference in students‟ mathematics achievement 

among the three gender groups. 

Table 4.5: ANOVA of Students‟ Achievement Test (Posttest) 

Achievement test 

Groups SS Df MSS F Sig. 

Between 

Groups 
586.35 2 293.17 11.15 .000 

Within 

Groups 
3707.98 141 26.30   

Total 4294.33 143    

Table 4.5 presents the posttest results in the three gender 

groups with the computed 𝑆𝑖𝑔. = 0.000 < α = 0.05  reveals 

that there is no significant difference in students‟ achievement 

test results with regards to students‟ gender groupings.  

Implying gender did not play any significant role in students‟ 

mathematics achievement test. The result confirms the null 

hypothesis stating that, there is no significant difference in the 

mathematics achievement test of students in the three different 

gender groupings. 

Analysis of Questionnaire Reports 

The questionnaire sent to the participants for the study were 

retrieved and analyzed and results presented in the Bar Chart 

in figure 1. 

Bar Chart Showing Questionnaire Results 

 

Fig 1. 

From figure 1, 24 students from the various Colleges 

representing 16.67% were of the view that they have 

knowledge about collaborative learning. 34 of the participants 

representing 23.61% preferred working alone in the classroom 

since they thought it was the fastest way of achieving results. 

This formed the basis of the study.  Again 27 students 

representing 18.75% of the participants of the study preferred 

working in same active groups. 31 of the participants, 

representing 21.53%preferred working with mixed gender 

groups. Finally, the data had it that 28 students preferred 

working in larger groups during class work. This represents 

19.44% of the total participants 

Performance of the students in employing collaborative 

learning activities? 

The study‟s main findings reviewed that there was a 

significant difference in the achievement and skills of the 

gender groupings who collaborated in the learning process. 

This difference was seen in their formative test, collaborative 

learning activities and mathematics achievement tests. It was 

observed that students performed differently, when they 

worked with same group as against when they are mixed. The 

mean score of students' formative test indicated that the male 

group had the highest mean followed by all female group and 

then mixed grouping. Results on the students‟ collaborative 

mean scores reveal that collaborative learning had a 

significant effect on the students' mathematics scores among 

the all-male group, all female group and the mixed group. 

This effect concurs with the findings of many previous 

studies: for example, (Waring and Evans, 2014) stated that 

students must engage with each other, especially on long-term 

tasks, in order to gain more knowledge and share ideas, which 

will make them learn better as put in groups. It also supports 

(Gulbahar and Alper, 2011) finding that most learners have 

different learning styles based on their individual 

characteristics, and thus prefer to choose facilitating and 

learning situations and interactions among students they can 
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trust in the learning environment, especially in collaborative 

learning environments.  

Moreover, the study also agrees with Gulbahar and Alper 

(2011) also found that learners prefer collaborative learning in 

synchronous learning activities such as exercises and exams. 

Moreover, this study disagreed with Lee and Kim (2014), who 

found that most Korean students did not prefer collaborative 

learning styles. The study also found that most students prefer 

diverging and assimilating learning programs during problem 

solving logical reasoning to converging and accommodating 

styles during the implementation. The study also found that 

girls prefer working with same gender during collaborative 

learning activities as compared to working with the opposite 

sex. This concurs again with (Shen, Hiltz and Bieber, 2008) 

who found a significant relationship between collaborative 

learning and students' exam scores, as their collaborative class 

achieved higher exam scores during collaboration activity.  

Additionally, (Frey and Kaff, 2014) in a study focusing on a 

comprehensive school, found a positive effect of course 

content and teaching in collaborative learning on the post-

course knowledge of students in terms of awareness of the 

school‟s practice for students with disabilities and enhancing 

their knowledge. Also, the present findings agree with the 

results reported by (Hassan, Fong and Idrus, 2012) which 

showed a significant difference on posttest scores between 

students collaborative learning activity and their mathematics 

achievement. Again, Yang, Woomer and Judith, (2012) found 

a positive significant effect in the collaborative learning of 

students who used a digital game-based learning strategy in 

terms of improvement in their problem-solving skills. The 

present findings also agree with (Hassan, Fong and Idrus, 

2012) who found that scores on Arabic language achievement 

for students on their collaborative learning were significantly 

higher than their pretest score. Moreover, Zhu (2012) 

indicated that collaborative learning might improve not only 

the total group performance, but also class performance, 

through raising the quality of tasks completed, such as 

improving the formulation of ideas and opinions. Zhu also 

found that collaborative learning increased the learning 

activities for knowledge construction by class interaction. 

In addition, (Cashs, 2013) showed that students undertaking 

collaborative learning scored significantly better in their 

posttest than their pretest results. The present findings also 

agree with (Essaid, Horwitz and Chiarizia, 2011) who found a 

significant difference in posttest scores between students 

using collaborative and their pretest results, and as such 

students after engaged in collaborative learning achieving 

higher scores.They also found a significant difference 

between learning achievement and performance. There was a 

positive relationship among students‟ collaborative learning 

activity and students' achievement test in the mathematics 

learning environments. From the analysis, it was observed that 

collaborative learning enabled students with low abilities to 

improve their knowledge of tasks, which led them to increase 

their grades in the posttest (Azani, 2010). In addition, Azani 

indicated that all students in their study believed that 

collaborative learning would improve their achievement test 

better than before. Furthermore, results by (Khan, 2013) 

indicated that collaborative learning improves students‟ 

empowerment in a learning environment. 

In addition, (Barnes, 2000) found that some students stated 

that the collaborative learning develops and improves their 

interpersonal skills, while others showed negative attitudes 

towards collaborative learning because they did not have 

enough ability to collaborate well in groups without direct 

intervention. A positive significant difference was also found 

in achievement test scores among all three groupings as well 

as the collaborative activities and mathematics achievement 

test. The collaborative activities were manifested in all the 

results of the three groups. This was to say that collaborative 

learning had significant improvement on the performance of 

students in the mathematics class irrespective of one gender. 

Performance of students in the same group and mixed gender 

grouping using collaborative learning activities? 

From the above results, the main finding was that there were 

significant differences in the students‟ collaborative learning 

activities among the three gender groupings. Thus, there was 

an effect on the collaborative activities the ANOVA results 

did not provide significance in the formative test and 

achievement test of scores of students engaged in 

collaborative learning activity with the same gender and 

mixed gender groupings. On the other hand, differences in 

gender groupings did not hinder the effect of progression and 

the performance of students in their collaborative learning 

environments. This effect concurs with the findings of 

numerous previous studies. For example: In order to examine 

the effectiveness of gender composition on collaborative 

learning, (Ding, Bosker and 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 posttest scores demonstrated that all 

participants who collaborated with others improved in their 

group posttests results.  

Despite this improvement, it was criticized that this might be 

due to more practice sessions offered for collaborative 

participants than if they worked alone during the two weeks. 

Most importantly, the result further found 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. This confirms the position 

of the current study that there was a significant difference in 

students‟ posttest results as compared with the pretest score.  

Again, the current study agreed with (Duveen and Psaltis, 

2006) who assigned boys to work with either more-able males 

or more-able females so as to solve a task of conservation of 
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liquid. According to them, learning improvement was 

assessed by their pretest and posttest differences. From their 

findings, boys who interacted with girls improved the most 

compared to those grouped with boys/boys. This finding was 

also confirmed in the current study looking at the mean score 

for all male students as against the all-female and the mixed 

gender groups in their pretest results, formative test, 

collaborative learning activity and the achievement test 

results. 

Additionally, unlike Bosker and his colleagues‟ observation, 

Duveen and Psaltis found that gender composition is likely to 

influence the type of conversation that boys used in their 

discussion. Boys were more likely to disagree with their 

female partners than their male peers in group discussions. 

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. 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‟ one. That is, other 

individual differences, such as ability, may interact with 

gender composition ininfluencing the effectiveness of 

collaborative learning. 

 Moreover, a number of studies have shown that distinct 

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 group pretest and posttest scores, girls with other females 

outperformed their counterparts who worked with males. 

Similar result was documented by Ding and Harskamp (2006) 

who recruited Chinese students in Shanghai. These findings 

are thus culturally valid for demonstrating that, unlike boys, 

gender composition matters to girls and single-gender is 

superior to mixed-gender for girls as proven by this study. 

This was observed in all the results that all girls group 

outperformed those who mixed with boys in the colleges. 

Underwood and Underwood (1996) observed that 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. This finding was rejected by the current 

study. This observation is further elaborated by (Berdondini, 

Kutnick and Ota, 2008) through the idea of spring. While 

same-sex girls feel less pressure, they are 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. This observation supports the 

current study that, all female group had the highest mark as 

compared with the all-male and mixed groupings in the 

collaborative activities assigned during the study. 

Thus, this superior peer collaboration led to a more 

outstanding learning outcome in girls interacting with same-

sex peers than interacting with mixed-sex group mates. 

Nevertheless, (Barnes, 2000) found that boys‟ dominance 

significantly reduced when they participated in a language 

task compared to a computer-based task and Mathematics 

courses. This may imply that boys have greater dominance in 

areas that they are more interested in or talented at. 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. The study agreed with 

Barns since, boys in the mixed group in the collaborative 

learning according to the findings of the results performed 

better in their collaborative activities than when in same 

gender groups. 

To conclude, evidence from the study suggests that 

collaborative learning does not benefit everyone identically 

and how much each group 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. Again, 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 the Ghanaian context 

in order to improve students‟ learning in the mathematics 

classroom in the colleges of education in Ghana. 

IV. RECOMMENDATIONS 

The attention of principals and Mathematics tutors at colleges 

of education in Ghana should be drawn to the need to improve 

educational skills and competencies, including understanding 

of the use of effective tools such as collaborative learning in 

Mathematics classroom.Principals of the colleges of education 

as well as Mathematics tutors must ensure collaborative 

learning like critical thinking and problem solving happen to 

all pre-service teachers at the 46 public colleges in 

Ghana.Collaborative learning success stories need to be 

published and communicated to all schools in Ghana by 

colleges of education Mathematics tutors.  
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Colleges of Education strategic plans and policies should be 

directed towards overcoming any restrictions or weaknesses in 

the tools used in educational skills and competencies, and 

towards providing the freedom for students to choose their 

learning groupings by the mathematics tutors. Tutors in 

colleges should focus on giving motivational encouragement 

and support to learners in collaborative learning.  

This may also help to harbor positive attitudes and allow for 

more interdependence and social interaction between group 

members in different mathematics learning environments. 

More peer groups must be formed by the mathematics 

facilitator in the learning process for students to come out 

boldly to share what they can do better within their 

collaborative groups. 

It was also observed in the results that, collaborative learning 

itself is ineffective to the learner unless it is implemented 

successfully to yield the desired results by the mathematics 

tutor. 

Moreover, Colleges of Education tutors must function as 

facilitators in the mathematics learning environments. This 

will provide the learners the opportunities to explore new 

ideas, theories and concepts, share with peers and become 

better and independent of their own learning.  This will make 

the learner responsible, place great emphasis on their role as 

leaders during collaborative activities and increase their 

confident levels in the classroom.  

 

In fact, this is very important because, the pre-service teacher 

at the college level needs these skills to be able to guide the 

learner to learn and achieve the required results.In light of the 

results and findings, the researcher concludes that it is 

essential to conduct more research that aims at filling some of 

the gaps in this area. In particular, it is important to focus on 

barriers and constraints to collaborative learning that could 

affect students, with regards to private Colleges of Education 

in Ghana. Moreover, further research is required to create 

proper measures that concentrate on characteristics of 

collaborative learning. In addition, it might be valuable for 

researchers to conduct research on the other colleges who 

offer non-Science and Mathematics programs. Future 

researchers should investigate the use of collaborative 

learning and complete tasks through other mathematics areas 

by comparing collaborative learning (learning in groups) and 

individual learning, or research on learning style preferences 

that influence the originality of learners in different courses 

and disciplines. As a result, to improve the achievement of 

students as well as the quality of the collaborative learning in 

the future, teachers should conduct research on students‟ 

needs and difficulties and be willing to change some of the 

teaching and learning contexts in line with students‟ abilities 

and regarding different contexts, such as academic and 

professional development services.  

V. CONCLUSIONS 

It has become an important step for all colleges of education 

institutions to adopt the most suitable approaches to 

encourage and support students in their learning. As this 

study has demonstrated, collaborative learning represents one 

of the effective approaches that should be introduced. 

However, a suitable environment must be put in place to 

facilitate this adoption. Gender could play a significant role, 

as seen in the present study. Students in the colleges of 

education in Ghana see collaborative learning as appropriate 

for some tasks, but in other contexts they prefer individual 

work. This is related to gender and the way they have been 

raised by their families and schools. A further important 

conclusion is that the combination of collaborative learning 

and mathematics achievements has a good and positive effect 

on students, as they become more enthusiastic and interested. 

This sheds light on the importance of combining mathematics 

with modern education strategies. Another element that was 

observed to have a positive impact and really make a 

difference in collaborative learning is the students‟ mixed 

groups, which reflects a cornerstone in affecting their 

behaviour when they work together, and thus affects their 

achievement. 

In future, this could be a turning point for collaborative 

learning and other learning strategies. Therefore, the best 

approach for improvement is to continue to evolve through 

improving the understanding of such strategies in order to 

identify the strengths and weaknesses in the application of the 

collaborative approach. These factors are also important in 

addressing the contents of the entire system, such as problem 

solving, equality, gender equity, collaborative pedagogy and 

critical thinking. 
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