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Abstract 

 
Changes in the business world have resulted in the rise in demand for individuals who have successfully acquired the 21st 
century skills. Consequently, it is essential for the 21st century learning to take place in the classrooms. This study investigated 
the effectiveness of an assessment task in enhancing the students’ understanding in mathematics through collaboration. The 
assessment task came in the form of a project in which the two main objectives were to create a model using recycled 
materials and a series of questions based on their model. The mathematics topic on Mensuration was selected for this project 
and the theme was the ‘Go Green Project’. The task itself was designed to promote active learning environment, and to foster 
creative learning in mathematics where the designed model was used to elicit the students’ understanding on finding the total 
surface area and the volume of solids. The task was spread over six mathematics lessons requiring the 25 Year 10 students to 
work in groups. Thus, enabling the assessment of collaborative skills to take place. Data were collected by means of rubric, 
students’ questionnaires, and pre- and post-tests. The results of the investigation revealed that effective level of collaboration 
had taken place among students when using the designed assessment task. When students collaborated with one another, 
their communication skills had improved, fostered their critical thinking and encouraged them to share ideas.  
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 Introduction 1.

 
At present, the focus on education has shifted in which we are now more focused on the learning aspect rather than 
teaching. According to Arendale (1997), a major paradigm shift is occurring in higher education. In addition, after a long 
period of time of focusing on teaching, there is a healthy shift to focusing on learning. In conjunction with the new 
educational focus, Brunei Darussalam has implemented a new national education system called the Sistem Pendidikan 
Negara Abad Ke-21 (or better known as SPN21) in 2008 (Ministry of Education, 2013). In this system, teachers are 
required to move away from the traditional teacher-centred way of teaching to a student-centred one. Traditional teaching 
methods emphasised on the teacher giving explanations, examples and exercises with students being passive learners. 
While a student-centred approach focuses more on students’ participation while the teachers’ role is more to being a 
facilitator than just the knowledge transmitter. 

According to Wiggins (1989) the student-centred approach enabled teachers to evaluate students according to 
criteria that were crucial for actual performance for their future. Students were not evaluated based on their memorisation 
skills as they were assessed in the traditional style. Thus, the students-centred approach is more favourable as it could 
promote 21st century learning skills among students, which are necessary in preparing them to work in this challenging 
era. As mentioned by Noweski and colleagues (2012), the 21st century skills were skills and competencies that young 
people needed to acquire to be effective workers and citizens in the knowledge society of the 21st century. Therefore, 
SPN21 was introduced in Brunei to facilitate the transition of the teaching methods, from traditional to student-centred 
method of teaching (Matzin et al., 2015; Ministry of Education, 2013; Shahrill et al., 2013).  

Introduced in 2008, the School-Based Assessment (SBA) was part of individual student’s overall assessment for 
the lower secondary level. It was implemented during the interim stage of SPN21, and according to the Hong Kong 
Examinations and Assessment Authority (2013), SBA involved subject teachers assessing their own students. The new 
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SPN21 curriculum involved the integration of the Assessment of Learning (AfL) in which, in AfL, formative assessment 
was used for evaluation purposes (Botty & Shahrill, 2015; Curriculum Development Department, 2010; Rashid & Jaidin, 
2014; Sulaiman & Shahrill, 2014, 2015; Yatab & Shahrill, 2014a, 2014b). Consequently, it could be argued that the 
evaluation of students was innovated due to the fact that both the SBA and AfL were introduced for the purpose of 
supporting the new curriculum (Yatab & Shahrill, 2014a, 2014b). Meanwhile, in 2010, the integration of the School-Based 
Assessment and Assessment for Learning resulted in the development of the School-Based Assessment for Learning 
(SBAfL). The main purpose of SBAfL was to assess how well students had accomplished the objectives and learning 
outcomes stated in the syllabus. Meanwhile, it was under SBAfL, which resulted in the introduction of the Brunei Common 
Assessment Tasks (BCATs). 

Originally, BCATs were designed by the Curriculum Development Department, Ministry of Education but changes 
were made in the later years. According to Botty and Shahrill (2015), BCATs were currently created by the appointed 
teachers within each cluster in which standardisation only took place within the assigned cluster of secondary schools in 
Brunei. Hence, it was vital for assessment tasks to be monitored in terms of their quality and validity since schools were 
not using standardised BCATs. It was also crucial to ensure that the designed assessment tasks were conducted in a 
formative way using formative assessment. The formative side of BCATs was of utmost importance for both students and 
their parents in terms of giving positive feedback based on the outcomes of the assessment tasks (Botty & Shahrill, 
2015). Therefore, the quality of BCATs should be constantly monitored for the purpose of ensuring that students would 
progress in accordance to the requirements of SPN21. From there, a major problem associated with the upper secondary 
level could be identified. This problem was regarding the teaching methods used by the upper secondary level teachers. 
They seldom used the teaching methods adopted by the lower secondary teachers in their everyday lessons. This was 
because it is not compulsory for the upper secondary level teachers to carry out BCATs that involved the use of formative 
assessment. Indeed, it was time consuming to carry out BCATs that consisted of a number of assessment tasks that 
were formative in nature. A research conducted by Yatab and Shahrill (2014b) found that science teachers had negative 
perceptions on BCATs. Moreover, the findings revealed that BCATs reduced the teachers’ teaching time and this was 
perceived as an impediment in completing the whole syllabus on time. 

According to Morni (2001), all government school teachers in Brunei were prescribed a syllabus guidebook that 
they adhere to. The mentioned guidebook comprised of lists of topics, lesson objectives and activities for a particular 
subject. In other words, government school teachers were found to be dependent on the guidebook to teach their 
lessons. Several researchers in Brunei had highlighted that teachers tended to use teacher centred approaches to 
teaching and learning due to the limited time frame they faced in terms of completing the comprehensive syllabus (Jaidin, 
2009; Ismail et al., 2015; Shahrill, 2009). Additionally, Khalid (2009) also stated that many teachers appeared to have 
lack in confidence in using formative classroom assessment.  

Although the teachers had been exposed to formative assessment at the higher education level, they were still not 
used to conduct the assessment effectively. Many efforts have been initiated by the ministry, which included the launch of 
the 21st Century Teaching and Learning Project in November 2013. This project was aimed at improving students’ 
learning outcomes by enhancing the 21st Century teaching and learning skills of school teachers. Initially, 50 primary and 
secondary school teachers were involved during the first phase of the project. This subsequently led to a total of about 
150 at the third and final phase, with mathematics being one of the subjects of focus (Koo, 2013; Shahrill et al., 2015; 
Wood et al., 2014, 2015).  
 

 Purpose and Significance of the Research 2.
 
The purpose of this study was to investigate the effectiveness of giving an assessment task in enhancing the students’ 
understanding in mathematics through collaboration. The significance of this study was to highlight the importance of the 
assessment task in helping students to improve their mathematical understanding in the mathematics topic of 
Mensuration. It was hoped that this study would encourage teachers to utilise and incorporate specifically designed 
assessment task into their daily teaching, hence enabling effective learning to take place. The assessment tasks would 
be designed in such a way that enabled the students to develop 21st century skills. This study would focus on designing 
the assessment task and how students collaborated together by working in a group to complete the task. 

Generally, teachers used learning activities only during certain lessons. Nevertheless, the manners in which such 
activities were conducted still did not truly reflect the level of collaboration that should had taken place among team 
members. This was especially true in terms of assigning tasks to groups of students who were required to solve problems 
in mathematics. Collaboration would teach students how to negotiate effectively, improve on their decision making, 
delegate tasks to other team members, listen to other people’s ideas, and integrate ideas in order for the team to 
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succeed. This study was hoped to help students build their strong collaboration skill that could be acquired from 
teamwork, which was needed for their future endeavours. 

Apart from that, this study would help students to relate learning mathematics within the collaborative learning 
model with the real-world mathematics and to develop self-awareness skills among students while doing their group 
activities. This study would answer the following research questions: How does the assessment task assist students in 
acquiring the essential collaborative skills? And to what extent does the assessment task help students to improve their 
performance in mathematics? 
 

 Literature Review 3.
 
Assessment task plays an important role in the world of education. Such assessment should provide occasional 
summative feedback on achievement for accountability and other purposes. It is essential for the assessment to be 
conducted formatively to provide feedback to improve on students’ learning. Specifically, they should provide formative 
feedback to the students and teacher for the purpose of guiding future study (Swan & Burkhardt, 2013). Previous findings 
had shown that formative assessment gave a positive impact as an instructional intervention (Black & William, 2004; 
Black et al., 2003; Shepard, 2005).  

Since formative assessment has proven to be effective by most researchers, upper secondary level teachers 
should implement it in their everyday lessons. This has a more favourable outcome compared to educators spending 
precious lesson time, drilling student and rushing to complete the syllabus for the purpose of preparing students for 
examinations. It was clearly written in the Brunei’s curriculum that SBA emphasised on the student-centred approach, 
which was activity-based. It also “prioritises the learning process and reduces emphasis on exam-oriented instruction” 
(Curriculum Development Department, 2011, p. 23). In addition, examinations are not considered to be a perfect 
instrument to measure real students’ performance. Mundia (1996) contented that examination often had flaws in various 
aspects and such exams were known to make errors. The education system in Brunei is still highly prioritising test and 
examinations with examination being the instrument used in making important selection decisions that affect individual 
lives (Mundia, 2010). Hence, this results in teachers being more focused on preparing students for examinations instead 
of developing the essential 21st century skills for future purposes. This represents a contradiction in which teachers are 
moving away from the Ministry of Education’s mission and vision. 

Mathematical tasks are considered to be crucial to the learning of mathematics. Chapman (2013) highlighted that 
mathematics tasks could provide students with the needed stimulus that enabled them to think about particular concepts 
and procedures. The research conducted by Thanheiser et al. (2014) had indicated that the tasks where students were 
given the chance to engage did influence the mathematics they learned. According to Swan (2006), there is a growing 
body of evidence that well-designed tasks, and supporting resources that illustrated these tasks in use, could contribute 
to the transformation of teaching and learning. 

One aspect of ensuring that students were able to complete the tasks assigned to them at the end of the process is 
by collaborating, instead of doing the task alone. Meanwhile, it is important to point that the 21st century skills comprises 
of six crucial skills. They are collaboration, knowledge building, self-regulation, real-world problem-solving and innovation, 
use of ICT for learning as well as skilled communication (ITL Research, 2012a, 2012b). Thus, collaboration is an 
essential skill that teachers need to inculcate in students (Duraman & Shahrill, 2014; Duraman et al., 2015; Sulaiman & 
Shahrill, 2014, 2015).  

Collaborative learning represents an educational approach to teaching and learning that involves groups of 
students working together to solve a problem, complete a task or create a product. Therefore, for collaboration to take 
place in the classroom, teachers need to design learning activities that necessitate pair or group work. At times, 
collaborative learning is misunderstood. This is because such form of learning is not just about getting students to interact 
with one another, followed by individual students doing their own work.  It is also not about having one or two members 
doing all the work while the remaining members just include their names in the report.  For effective collaborative learning 
to take place, there were conditions that must be met (Laal et al., 2012). 

In the 21st Century Learning Design, collaboration is made up of four main elements. They are cooperation with 
team members, shared responsibility, making substantive decisions together and interdependent students’ work. 
Meanwhile, among the four mentioned elements, the ability to produce interdependent students’ work is the highest level 
of collaboration. This element involves the contribution from all team members. Two level of accountability are involved in 
most interdependent work, namely: individual and group accountability. Individual accountability is where each team 
member is responsible for a task that he or she must complete in order for the group to do its work. The later involves all 
team members working together to produce the final product. This includes planning and negotiation (ITL Research, 
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2012a, 2012b).  
There are numerous benefits associated with collaborative learning. One of the benefits is related to the 

mathematical task itself. Mathematical tasks differ in complexity. Kirschner, Paas and Kirschner (2011) defined task 
complexity as the challenges imposed by a learning task on the limited cognitive capacity of the student. Certain tasks 
were simple while others might be highly complex in nature. Highly complex tasks, in contrast to simple tasks, required 
students to invest more mental effort in order to perform the tasks successfully. In this case, when doing highly complex 
tasks, collaboration represented an advantage. This was because the students had higher confidence level when they 
work together to complete the highly complex tasks. Students working on their own could only depended on their own 
limited cognitive ability while, when working in a group, one could rely on the expanded cognitive abilities of their team 
members (Kirschner et al., 2011). In addition to this, collaborative learning involved students actively exchanging ideas 
within small groups. This was beneficial as it could increase interest among students (Gokhale, 1995). Furthermore, 
Johnson and Johnson (1986) mentioned that the existence of persuasive evidence indicating that cooperative teams 
were able to achieve at higher levels of thought. Students who worked collaboratively were also able to retain information 
longer than their counterparts who worked silently as individuals. The shared learning provided students with the 
opportunity to engage in discussions as well as to take responsibility for their own learning (Totten et al., 1991).  

Consequently, in order to enhance students’ understanding in mathematics, teachers should attempt to promote 
cooperative learning in the classroom. To be specific, they should involved groups of learners working together to tackle 
the assigned assessment task. This was supported by Hodara’s (2011) study that student collaboration actually had a 
positive impact on mathematics learning. Moreover, her study showed that highly structured forms of student 
collaboration were particularly effective for low-achieving mathematics students.  

 
 Methodology 4.

 
This study adopted a quantitative approach whereby test instruments were used to compare if there was any 
improvement in the students’ performance after the lesson intervention. During the intervention session, an assessment 
task in the form of group activity was used to identify the students’ level of collaboration. The assessment task involved 
students designing a mathematical model and presenting their ideas during the group presentations. A rubric was used to 
assess the level of collaboration the students had shown during the lesson. The post-test was given immediately after the 
lesson interventions to test the students’ mathematical understanding. Students were also given a questionnaire to collect 
additional data in supporting the research.  
 
4.1 Sample 
 
This study was based on a convenient sampling. The participants comprised of 25 Year 10 students (10 male and 15 
female students; aged between 14 and 16 years old) from the General Programme Science 5 Year track, and one 
secondary mathematics teacher from a government school in Brunei. Based on the students’ mid-year examination 
results for the year 2014, the results indicated that only 4 out of 25 students (16.0%) managed to get credit for their 
mathematics paper. In other words, the mathematics performances for most of them were still below the average. The 
female teacher who participated in this study has a total of 10 years of teaching experience in mathematics. Before 
conducting this research, permission was sought from the relevant departments in the ministry.  
 
4.2 Assessment Task 
 
For this study, the assessment task came in the form of a project in which the two main objectives were to create a model 
using recycled materials and a series of questions based on their model. This was large task that involved a number of 
sub activities. The mathematics topic on Mensuration was selected for this project and the theme for this task was the ‘Go 
Green Project’. The task was designed to promote an active learning environment. It was also designed to foster creative 
learning in mathematics where the designed model was used to elicit the students’ understanding on finding the total 
surface area and the volume of solids. 

The task was spread over six lessons in which it required the students to work in a group. Each group was allowed 
a maximum number of 4 members. Hence, this task enabled the assessment of collaborative skills to take place. The 
students’ collaboration skills were assessed based on the readily available ‘21 CLD Learning Activity Rubrics’ for the 
collaboration dimension from ITL research (2012a, pp. 3-9), and the ‘21 CLD Student Work Rubrics’ for the collaboration 
dimension from ITL research (2012b, pp. 3-9) 
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4.2.1 Rubrics for the Collaboration Dimension 
 
This research involves the utilisation of the 21 CLD Learning Activity rubric adapted from the ITL Research (2012a, pp. 8-
9) to assess the collaboration skills shown by the group members (see Table 1 below).  
 
Table 1. The 21 CLD Learning Activity Rubric: Elaboration of level of coding for the collaboration dimension 
 

Coding Description Remarks 
1 • Students are NOT required to work together in pairs or groups.  

2 • Students DO work together 

• But they DO NOT have shared responsibility. 

 
Students are required to work in groups (maximum 4 members). 

3 • Students DO have shared responsibility 

• But they ARE NOT required to make substantive decisions together. 

Each group will appoint the project leader and responsible for 
delegating the tasks. The amount of work should be shared 
equally. 

4 

• Students’ DO have shared responsibility. 

• AND they DO make substantive decisions together about the content, 
process, or product of their work. 

• But their work is not interdependent. 

Each group will discuss and make substantive decision on how 
to design a model that satisfies all the criteria.  

5 

• Students DO have shared responsibility. 

• AND they DO make substantive decisions together about the content, 
process, or product of their work 

• AND their work is interdependent. 

The completion the project will highly dependable on the 
progress of every group member.  

 
Table 1 shows the elaboration of the level of coding for the collaboration dimension performed by the students during 
group work. To interpret the coding, if the work does not require the students to work in groups, it will be coded as Code 
1. However, if the work does require the students to work in groups and they do not display any shared responsibility in 
order to develop a common product, design or response, then it will be Code 2 (refer also to ITL Research, 2012a, pp. 3-
9, for the subsequent decision steps of the coding). 

 
4.2.2 Pre-test and Post-test  
 
A pre-test and a post-test were used to measure whether there was any improvement in the students’ performance after 
the intervention session. This involved making comparisons with the results obtained from the pre-test with the eventual 
post-test that took place after the intervention session. For both pre-test and post-test, the students were given a total of 
one hour to answer all the questions. They consisted of a series of questions of the concerned topic mensuration, taken 
from the past year papers or other suitable supplementary resources.  
 
4.2.3 Questionnaire 
 
Questionnaires offered an objective means of gathering information about people’s knowledge, beliefs, attitudes and 
behaviour (Boynton & Greenhalgh, 2004). One advantage of using questionnaires as a research tool is that it could 
produce generalisable results due to the large sample size. For this research, the use of questionnaires acted as one of 
the research instrument. The questionnaire consisted of 26 items, comprising of students’ response about working 
collaboratively with peers and the impact of assessment tasks in their learning achievement. It was a 4-point continuous 
Likert scale type of questionnaire (strongly disagree, disagree, agree, and strongly agree). The questionnaire was tested 
for its validity and reliability where the Cronbach Alpha for this questionnaire was 0.918. Upon completion of the 
intervention session, the questionnaire was administered to the students, followed by the post-test. 
 
4.3 Data collection 
 
This study began with the administration of the pre-test. This was then followed by the intervention period, which 
comprised a total of six lessons. The first lesson began with the subject teacher distributing the project worksheet and 
explained the outline of the project and the project framework. The teacher did not give any ideas or examples, especially 
regarding the product of this project. Then, students form their own group, as was the main requirement in order to do the 
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tasks. The maximum number of students for each group was four. Team members were based on the students’ own 
choice. After forming their own group, there was a brainstorming session where group members discussed about their 
project. Furthermore, delegation of tasks among group members was expected to take place.  

For the second and the third lessons, the students created their model using the recycled materials of their choice. 
Their model should be based on the criteria stated in the project outline. At this stage, the students were expected to 
show their level of collaboration. In the fourth lesson, the students created slides for the respective presentations and a 
series of questions with respect to the designed model that they have created. Overall, at this stage, each group was 
expected to complete the model and the accompanying questions. 

In the subsequent lesson, all groups submitted two copies of their proposal. This was followed by the group 
presentation session. Each group was given seven minutes to do their presentation including the feedback session where 
other group members and the teacher gave their feedback. For the final intervention period, each group attempted to 
answer the questions created by other groups using the respective models. Upon completion of the lesson intervention, 
the post-test was executed immediately. Finally, a set of questionnaires was distributed to the students.  
 
4.4 Data Analysis 
 
The level of collaboration was analysed based on the video recording, which record most of the classroom activity during 
the lessons. The video data that was taken throughout the lesson intervention is carefully reviewed and analysed. By 
using the ‘21 CLD Student Work rubrics’ (ITL Research, 2012b, pp. 3-9), students’ level of collaboration could be 
identified and also used to answer the first research question. Furthermore, descriptive statistics were also used to find 
the percentage for each code for collaboration. In addition, the data collected from the students’ questionnaire was 
analysed using Pearson’s correlation to find the relationship between the assessment task and the collaborative skills.  
 

 Results and Discussions 5.
 
Based on the results given in Table 2 below, it shows that 4 out of 7 groups of students (57.14%) are classified under 
Code 2 in terms of their collaborative work while doing the assessment task. Whereas, the remaining 3 groups (42.86%) 
are categorised under Code 5, which is the highest level of collaboration based on the criteria in the rubric. 
 
Table 2. Frequency of the code on collaboration achieved by the students 
 

Code 1 2 3 4 5 
Description Students are 

NOT working 
together in 
pairs or groups 

Students ARE 
working together 
BUT they are NOT 
sharing 
responsibility fairly 

Students ARE sharing 
responsibility fairly BUT 
they ARE NOT making 
substantive decisions 
together 

Students ARE sharing 
responsibility fairly AND they 
ARE making substantive 
decisions together BUT their 
work product is NOT 
interdependent 

Students ARE sharing 
responsibility fairly AND 
they ARE making 
substantive decisions 
together AND their work 
product IS interdependent 

Frequency 0 4 0 0 3 
% 0 57.14 0 0 42.86 

 
For the groups of students who are classified as Code 2, the problem arose when some of the group members did not 
share their responsibility equally. This claim was made based on the data collected using the video recording. It could 
clearly be seen that, during the intervention session, some students hardly participated throughout the lesson. One male 
student just sat down and observed his other group members doing the assessment task. This took place in almost every 
lesson. He also rarely talked and discussed with his group members. According to the subject teacher and his friends, he 
was a very quiet boy who hardly communicated with any teachers or his classmates. However, he did participated during 
the group presentation.  
 
5.1 Pre-test and Post-test 
 
Table 3 below shows the Mean, Standard Deviation and p-value for the pre-test and post-test, which are used to measure 
the students’ performance. The result shows that there is a strong evidence indicating that teaching intervention using the 
assessment task did improve the students’ result. This represents the answer to the second research question. It is 
significant where p < 0.05, the mean is 7.00 and the standard deviation is 9.424.  
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Table 3. Mean, Standard Deviation and p-value for the students’ performance 
 

 Mean Standard Deviation T df p-value 
Performance 7.00 9.242 3.787 24 0.001 

 
5.2 Student Questionnaire 
 
Table 4 shows the students’ responses for the selected questionnaire items, designed based on the criteria stated in the 
rubric for collaboration. Overall, there was a clear indication that a majority of the students agreed (an average of 85.6%) 
on the criteria about collaboration whilst doing the assessment task. In conclusion, the findings from questionnaire proved 
that the designed assessment task did assist the students in attaining the essential collaborative skills. 
 
Table 4. Students’ response for the selected questionnaire items on collaboration 
 

No. Item Description Strongly Agree Agree Disagree Strongly Disagree 
  Frequency (%) 

12 Every group member shares responsibility to their own work 44.0 40.0 16.0 0.0 
13 Every group member makes major decision together during the activity. 36.0 52.0 12.0 0.0 
14 Every group member depends on each other in doing their own task to 

complete the assessment task. 20.0 72.0 8.0 0.0 
15 All group members work together to produce the final product. 48.0 36.0 12.0 4.0 
21 Every group member shows their responsibility to complete the task 40.0 40.0 20.0 0.0 

 
Given in Table 5 is the frequency of students’ feedback for the selected questionnaire items on the assessment task. The 
result indicates that most of the students (on average of 92.67%) agreed on the mentioned items about the assessment 
task. Moreover, 88.0 % of them agreed that the assessment task improved their knowledge. Apart from that, majority of 
them (92.0%) also agreed that there is an increase in their confidence level towards solving mathematical problem.  
 
Table 5. Students’ responses for the selected questionnaire items on the assessment task 
 

No. Item Description Strongly Agree Agree Disagree Strongly Disagree 
  Frequency (%) 

16 I enjoy doing the assessment task 40.0 52.0 8.0 0.0 
18 Assessment task improves my knowledge 20.0 68.0 8.0 4.0 
19 Assessment task helps to improve my thinking skill 24.0 68.0 4.0 4.0 
22 Assessment task improves my communication skill 44.0 52.0 4.0 0.0 
24 Assessment task motivates me to study Mathematics 24.0 72.0 4.0 0.0 
26 Assessment task improves my confidence level in solving mathematical 

problem for this topic 16.0 76.0 8.0 0.0 

 
5.3 Pearson’s Correlation 
 
Presented in Table 6 below is the correlation between Item 18 and Item 26. The result indicates that there is a positive 
correlation between the assessment task that improves the students’ knowledge and the confidence level in solving 
mathematical problem. It is significant where p<0.05. In conclusion, those students who gained knowledge during the 
intervention session have a greater tendency to be more confident in solving any mathematical problems. Thus, it 
resulted in an improvement in their performance in mathematics. 
 
Table 6. Correlation between Item 18 and Item 26 
 

 Item Description 
Item 26

 Assessment task improves my confidence level in solving mathematical 
problem for this topic 

Item 18 Assessment task improves my 
knowledge 

correlation .490*
p 0.013

* Correlation is significant at the 0.05 level (2-tailed). 
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 Conclusions 6.
 
This study revealed that a well-designed assessment task was one of the ways in helping the students acquire and 
develop the essential collaborative skills. To achieve such skills at the highest level, the students need to fulfil the four 
main criteria which are cooperation with team member(s), shared responsibility, making substantive decisions together 
and interdependent students’ work. Furthermore, the consistency in working as a group to complete the given task 
throughout the lessons is crucial to ensure that every student learn the skills. A group work is not consistent when a 
group consists of group members who did not engaged themselves to participate in their group discussions, and fail to 
contribute any ideas at certain lessons even though all the team members were involved in giving presentation for their 
project during the final lesson intervention. This is due to the fact that assessment is made throughout the lessons and 
not only during the presentation session.    

Specifically designed assessment task had successfully assisted the students in acquiring the essential 
collaborative skills. When the students collaborated with one another, their communication skills improved, as well as 
encouraged them to share ideas and fostered their critical thinking. Communicating or encouraging students to talk or 
interact about a given task with their teachers and peers, in the primary and secondary classrooms, have shown to be 
effective (Mohd Roslan, 2008, 2010, 2014; Othman et al., 2015; Salam & Shahrill, 2014; Shahrill, 2009; Shahrill & Clarke, 
2014). In addition, it does result in the enhancement of students’ creativity. From this study, it was found that there was 
an improvement in the students’ mathematics performance. Furthermore, the students’ negative perception of 
mathematics may be altered as they found it enjoyable to work in groups for the purpose of completing the assessment 
task. Besides this, using an assessment task during the lessons also resulted in an increase in the students’ confidence 
level in terms of solving mathematical problems.  

On the whole, a well-designed assessment task was an important teaching tool as it could help students in 
improving their mathematics performance and in acquiring the collaborative skills. In this study, the assessment task was 
a large task that had to be completed in a limited amount of time. Consequently, as students were put in groups, it was 
necessary for them to delegate the tasks among their group members in order to meet the given deadline. This situation 
fostered collaboration among students as each student was dependent on their team members to complete the given 
common assessment task.  

Meanwhile, the assessment task also assisted students to improve their mathematics performance. This was 
because the students were confident in doing the given task. The increase in confidence level was surmised into two 
factors. Firstly, the students knew what was expected of them because at the start of the lesson, the teacher clearly 
specified the main objectives of the task to the students. The second factor involved collaborative learning in which 
working together with their peers meant that they knew they could rely on their team members should they encounter any 
problem or required any assistance. Likewise, the assessment task was engaging, in which the students were interested 
in it, in particular the building of the model.  This implies that it is crucial for both lower and upper secondary teachers to 
use assessment task in their teaching since it helps facilitate students’ understanding in mathematics. Importantly, the 
findings in this study more or less echoed previous studies of Botty and Shahrill (2015), Botty, Taha, et al. (2015), Botty, 
Yusof, et al. (2015), Rashid and Jaidin (2014), Sulaiman and Shahrill (2014, 2015), Tsang and Shahrill (2015), and Yatab 
and Shahrill (2014a, 2014b).   
 

 Implications and Recommendations 7.
 
As this was a small-scale study, the collected data was not sufficient to compute the correlation between the assessment 
task and the students’ performance in mathematics using SPSS. A larger sample of students should be used for future 
study. Moreover, such form of research should be conducted in more than one school and, perhaps, by involving schools 
in other school clusters in Brunei. Thus, it was not possible to generalise the findings for all secondary schools in this 
country. Nonetheless, this study implies that the use of formative assessment through collaboration facilitates students’ 
learning in mathematics and fosters critical thinking. The designed assessment task also promoted students’ 
communication skills and provided an avenue for sharing ideas.  
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