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A B S T R A C T   A R T I C L E   I N F O 

The Think-Pair-Share (TPS) cooperative learning is associated 
with high student participation and performance in various 
subjects. However, research focusing on this direction in 
Vocational and Technical Education (VTE) is not widespread. 
This mixed method with an action research approach 
investigated the effectiveness of TPS cooperative learning in 
improving student participation and performance in building 
quantities. It also explored the perceptions of students about 
TPS cooperative learning intervention. Convenience 
sampling was used to select 24 students from one of the VTE 
institutions in Brunei Darussalam. Data were collected 
through a pre-test, a post-test, interviews, and observations; 
and analyzed with a paired sample-test, frequency and 
percentage counts, and thematic analysis. The results 
showed that TPS cooperative learning improved student 
performance and participation. It encouraged creativity, 
collaboration, active learning, and motivation, which are 
conduits to high performance and participation. Although 
the implementation of TPS cooperative learning comes with 
some challenges, it can be an effective tool to improve 
student performance and participation in VTE. Its key 
features, such as teamwork, critical thinking, and problem-
solving skills, may contribute to nurturing the soft skills 
needed in VTE. Also given are the recommendations for the 
effective implementation of TPS cooperative learning in VTE. 
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1. INTRODUCTION 
 

An ideal 21st-Century teaching and learning require active student participation. 
Opportunities should be provided for learners to engage and interact with students and 
teachers during teaching and learning (Zhu, 2012). The literature suggests that student 
participation in teaching and learning is a common problem in several educational contexts, 
requiring much attention (Herrmann, 2013; Nguyen et al., 2018). This attention is needed 
because student participation is required at the lower and higher levels of education, tasking 
teachers to design teaching and learning to meet the different needs of students (Herrmann, 
2013; Roberts & Friedman, 2013). One of the essential features of student participation is 
teamwork, which encourages students to become competent and socially responsible for 
lifelong learning, which is arguably needed in Vocational and Technical Education (VTE) (Karge 
et al., 2011; Mulongo, 2013).  

Cooperative learning is one of the best teaching methods that encourage active student 
participation and performance (Listiadi et al., 2019; Li et al., 2021). Learning is said to be 
cooperative when students learn concepts or ideas through instructional group work, bringing 
students together to achieve a shared goal (Johnson & Johnson, 1999; Johnson et al., 2014; 
Tran, 2014). These strategies range from Think-Pair-Share (TPS), Student Teams Achievement 
Division (STAD), Jigsaw, small group teaching, and group investigations (Kani & Shahrill, 2015; 
Jainal & Shahrill, 2021; Abd Mokmin et al., 2023). 

These methods can be considered cooperative because each group member’s roles are 
interdependent, and face-to-face learning involves student interactions, individual 
accountability, teamwork, social skills, and group processing (Johnson & Johnson, 1999; Schul, 
2011).  

Not only does cooperative learning encourage social interaction and teamwork skills, but 
it also promotes emotional intelligence and lifelong learning; and limits emotional problems, 
stress, victimization, and bullying among students (Van Ryzin & Roseth, 2018). The literature 
provides ample evidence to support that cooperative learning is also associated with student 
performance across different fields of learning regardless of learning difficulties and abilities 
(Kent et al., 2015; Yapici, 2016; Manuwar & Chaudhary, 2019; Rivera-Perez et al., 2020). Given 
these characteristics of cooperative learning, many educational sectors worldwide continue 
to advocate using cooperative learning strategies to train creative, innovative, and skilled 
students (Li et al., 2021; Hamdan et al., 2022; Abd Mokmin et al., 2023).  

In cooperative learning, TPS is a widely used strategy in the literature and has proven to 
improve student performance. It allows students to think for themselves, talk to their 
seatmates to exchange ideas, and show their willingness to participate or share their thinking 
in class discussions (Mundelsee & Jurkowski, 2021). Students are happy to participate in TPS 
cooperative teaching and learning. A study by Hetika et al. (2017) on TPS cooperative learning 
in Indonesia reported that students were delighted since their motivation and performance 
in learning improved. Sampsel’s (2013) study on TPS cooperative learning in the United States 
also said that mathematics students were interested in TPS lessons since they encouraged 
discussion among them. This is not surprising since TPS cooperative learning provides thinking 
time for the students and discussion with partners before sharing their ideas with the whole 
class (Rahmawati, 2017). 

The association between TPS cooperative learning and improvement of student 
performance has also been established in the literature. From a total of 393 ninth-grade 
geography, mathematics, and biology students in Germany, Mundelsee and Jurkowski (2021) 
found that although students were shy and anxious, they could raise their hands to share their 
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thoughts after a TPS cooperative learning intervention. In Gaza, found that 68 English 
students improved in their writing achievement test after TPS cooperative learning 
intervention. In Nigeria, Bamiro (2015) reported a difference between students' pre-test and 
post-test chemistry scores. Out of 240 science students, an eight-week TPS cooperative 
learning intervention showed that the post-test scores were higher than the pre-test scores. 
Similar findings were reported in Nigeria for mathematics (Akanmu, 2019; Abiodun et al., 
2022). In other studies, TPS cooperative learning improved student communication skills in 
Palestine (Raba, 2017), learning achievement and satisfaction in social studies in Thailand 
(Dorji & Chalermnirundorn, 2021), and student confidence and participation in the United 
States (Sampsel, 2013).  

The effectiveness of TPS cooperative learning in improving student performance and 
students' general attitudes towards it have been confirmed in various subjects, such as 
English, mathematics, science, and social studies. However, research focused on this 
direction, especially in VTE, has not received much attention. Given the features of TPS 
cooperative learning, this study argues that teamwork, discussion, creativity, and the sharing 
of ideas that accompany TPS cooperative learning are quintessential in VTE. Therefore, this 
study is situated in the Bruneian context to investigate how a TPS cooperative learning 
intervention can improve student performance and participation. The Bruneian context is 
worth studying because, like other Southeast Asian contexts, education stakeholders in 
Brunei have firmly acknowledged the relevance of VTE, especially in training students who 
can apply their skills and knowledge to enter the field of work to create their jobs. Therefore, 
the Ministry of Education in Brunei has established the Institute of Brunei Technical Education 
(IBTE) to train students with the knowledge and practical skills to meet the ever-changing 
needs of the Bruneian job market.  

Despite the above effort by the Ministry of Education, the teaching and learning in VTE 
remain teacher-centered. Based on our observations in classroom teaching and learning, 
students were found to be passive, failed to discuss or interact among themselves, and did 
not contribute to classroom discussions, affecting student performance in several courses in 
VTE, such as building quantities. Amid this challenge, some studies on VTE in Brunei have 
neglected cooperative learning interventions such as TPS (Ismail & Koay, 2014; Ebil et al., 
2020; Salleh et al., 2021; Hamdan et al., 2022). The few studies that used TPS cooperative 
learning and justified its effectiveness in improving student learning and performance focused 
on mathematics (Lee et al., 2018). Given that the VTE students who majored in building 
quantities were conveniently available for this study and the ongoing shifts to student-
centered learning, this study sought to investigate the effectiveness of TPS cooperative 
learning intervention in improving student participation and performance in building 
quantities. It also examined students' perceptions about TPS cooperative learning as an 
instructional option. The following are the research questions for this study:  

(i) What is the effectiveness of TPS cooperative learning intervention in improving VTE 
student participation and performance in building quantities? 

(ii) How do VTE students perceive TPS cooperative learning in the teaching and learning of 
building quantities? 

2. METHOD  
2.1. Research Method and Approach  

This study used a mixed-method design with an action research approach. The mixed 
method design is used because quantitative and qualitative approaches involved pre-tests 
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and post-tests, and interviews and observations were sequentially used. The action research 
approach was also used because a TPS cooperative learning intervention was provided to 
address a classroom-related problem of students’ lack of participation, teamwork, and low 
performance in building quantities (Laudonia et al., 2018).   

2.2. Participants and Setting  

This study was conducted at one of the IBTE schools in Brunei. A total of 24 students were 
conveniently selected to participate in this study. They were final-year VTE students 
specializing in building quantities and expected to graduate with a Higher National Technical 
Education Certificate (HNTec). The age range of the students was between 17 and 24 years. 
Most of them had O-Levels qualifications before taking the HNTec program.  

2.3. Instruments  

Three types of instruments were used to collect data. They were video-recorded 
observations, tests, and interviews. Recorded video observations were used to determine 
how students participated, interacted, and engaged in teaching and learning (Roberts & 
Friedman, 2013; Ngyyen et al., 2018). The observation was used to monitor student behavior 
in the final stage of the TPS cooperative learning intervention. This involved a checklist of how 
the students shared and discussed what they learned with the entire class. The pre-
determined criteria for observing students were their ability to explain, answer, or ask 
questions.   

The pre-test and post-test were used to determine student performance in building 
quantities. The pre-test was conducted before the TPS cooperative learning intervention to 
judge the entry behavior of students before the intervention, while the post-test was used to 
determine student performance after the intervention. The pre-test and post-test scores 
were compared to investigate the effectiveness of the intervention (Suminar & Putri, 2018; 
Malik & Alam, 2019). The same questions were used for the pre-test and post-test. It involved 
seven constructed response questions on unit rates. The highest score a student could get on 
the tests was 30 marks.  

A structured interview guide was used to collect data to support and validate the results 
of the tests and recorded video observations. It sought to explore the perceptions of students 
of the intervention. Some questions asked are “How did TPS cooperative learning allow you 
to participate in teaching and learning of building quantities compared to normal teaching 
and learning?” and “How did the TPS improve your performance in building quantities?” A 
total of six participants were conveniently selected for the interview. This was because there 
was an information redundancy from the seventh participant, suggesting that the information 
gathered from the six participants was enough for our analysis. The selection was made for 
two students from higher, medium, and low-performing groups. This was done to have a 
holistic view of how the intervention improved student participation and performance.  

To improve the reliability and validity of the instruments, three VTE experts in building and 
construction with more than 15 years of teaching experience checked all the instruments. 
They assessed the questions/statements in each instrument in the context of clarity, 
ambiguity, and relevance. Before data collection, all expert suggestions and comments were 
considered in the final instruments. In addition, a table of test specifications was designed 
based on the objectives and cognitive abilities of the students. This was to ensure that the 
content of the test adequately represented what was taught (Asamoah et al., 2019).  
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2.4. Ethics  

Ethical approvals were obtained from the Ethics Committee of the Sultan Hassanal Bolkiah 
Institute of Education, the selected IBTE school, and the Department of Planning, 
Development, and Research of the Ministry of Education in Brunei. Informed consent forms 
to seek the voluntary participation of respondents and a comprehensive information sheet 
were provided to participants. They were also assured anonymity and confidentiality. 
Therefore, all the information and identity of the participants were treated as confidential 
and anonymous in this report.  

2.5. Intervention Processes  

A 60-minute lesson on unit rates under building quantities was planned and delivered to 
students. Before starting the lesson, students were briefed on the lesson's objectives, 
discussing the general purpose of the TPS cooperative learning intervention, strategies, and 
guidelines, which were integrated into the 60-minute lesson. A checklist containing some set 
of questions and reading texts on unit rates was also provided to participants. The participants 
were then placed into a group of four members, with six groups comprising participants of 
high and lower ability. They were guided to review the texts and the checklist containing the 
questions for 15 minutes. After this stage, we applied the ‘think’ strategy, where participants 
were asked specific questions about the texts and the questions on the checklist. They were 
allowed up to 10 minutes to think about what they had learned about the topic. Then ‘pair’ 
strategy was applied. Each of the students paired with another student to discuss further 
what they learned about the questions and the texts for up to five minutes. Lastly, the ‘share’ 
strategy was implemented, where students raised their hands and shared their thoughts on 
what they had learned with their peers. At the sharing session, we ensured that there was a 
whole class discussion to monitor the extent of student participation. The ‘think’ and ‘pair’ 
formed the first cycle of the intervention, while the ‘share’ session formed the second 
intervention cycle.  

Throughout the intervention, we ensured students understood how to use the TPS 
cooperative learning strategy. They were also monitored and supported to engage in fruitful 
discussions. For example, aside from the documented options in the checklist, we asked open-
ended questions which required students to think about for two minutes and then share their 
responses. The goal of open-ended questions was to engage students in effective dialogues 
between themselves and us and develop knowledge for themselves. The students were also 
reminded not to be shy and not to interrupt their peers. For the students who were shy to 
share their views, we supported them with psychosocial feedback to overcome any behaviors 
such as anxiety that impeded their engagement and active learning (Mjelve et al., 2019).  

2.6. Data Collection  

Data collection lasted six weeks on a scheduled date convenient for all students in a 
laboratory facility in the selected IBTE school. The pre-test was conducted before the post-
test and the post-test after the intervention. The interviews were conducted after the post-
test, and the entire lesson was video-recorded. Appropriate environments and conditions 
were prepared for the test and interviews. The test and interviews lasted 45 and 30 minutes, 
respectively.  
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2.7. Data Analysis  

The pre-test and post-test scores were entered into SPSS for further analysis. Data cleaning 
was performed to address all outliers and missing values. To investigate the effectiveness of 
the intervention on student performance, a paired-sample t-test was performed to compare 
the means of the pre-test and post-test scores (Coman et al., 2013). Before performing the 
paired sample-test analysis, the normality assumption was checked and fulfilled, with p-
values of 0.09 and 0.72, which were all greater than 0.05 for both pre-test and post-test, 
respectively (Fisher & Marshall, 2009). Frequency and percentage counts were used to 
analyze the recorded video observations. The number of times each student participated by 
answering and responding to questions and sharing their views was checked from the video 
recordings, on which the frequencies and percentages were calculated. Six phases of thematic 
analysis. In addition, excerpts from the transcriptions have been used to validate the findings 
of the interviews. 

3. RESULTS AND DISCUSSION 
3.1. Effectiveness  of TPS  Cooperative  Learning  Intervention  in Improving  VTE 

Student Participation and Performance in Building Quantities 

This section is divided into parts. First, it presents results on the effectiveness of the TPS 
cooperative learning intervention in improving student performance and participation, and 
second, students' perceptions about the intervention.  

3.2. TPS  Cooperative  Learning  Intervention  and  Student  Participation  in  Building 
Quantities

 

The summary of the overall results of student participation in the intervention is presented 
in Table 1.

 

Results
 

in Table 1
 

show that the participants participated during the whole-class 
discussions, especially at the sharing stage (second cycle) of the intervention.

 
About 16.7% (4 

out of 24) participants were active, participating more than five times.
 
More than half of the 

participants (54.2% or 13 out of 24) participated one to five times, while 29.2% (7 out of 24) 
were non-active participants.

 
The results

 
support that the TPS cooperative learning improved 

student participation. 
 

3.3.
 
TPS Cooperative Learning Intervention and Student Performance  in  Building  Quantities  

 

Table 2
 
shows the overall results of the effectiveness of the intervention in improving 

student performance in building quantities.
 
It summarises

 
the mean difference between the 

pre-test and post-test scores before and after the intervention. 
 

The results
 
in Table 2

 
support that student performance in the post-test (mean=22.58, 

SD=3.81) is significantly higher than in the pre-test (mean=0.58, SD=0.88), suggesting that 
their performance improved after the intervention.

 
From Cohen’s

 
d value of 0.97, it can be 

observed that the intervention accounted for 97% of the student performance in building 
quantities.

 
Further analysis showed that 18 of 24 (75%)

 
students

 
attained more than 15 but 

less
 
or equal to

 
25 marks.

 
Four students (17%) improved by

 
more than 25 marks.

 
Two students 

(8%) improved
 
less than

 
or equal to 15 marks.

 
These results indicate that the students could 

be categorized
 
into high performers (those who scored above 25 marks), middle performers 

(those who scored above 15 but below/equal to 25 marks),
 
and low performers (those who 

scored 15 marks or less).
 
Since we were also interested in how student performance was 

associated with their participation, we equated their performance to their involvement.
 
A 

summary of the results
 
is presented in Table 3. 

 

DOI:https://doi.org/10.17509/ijert.v3i3.50348
  p- ISSN 2775-8419 e- ISSN 2775-8427

http://dx.doi.org/10.%2017509/xxxx.xxxx


209 | Indonesian Journal of Educational Research and Technology, Volume 3 Issue 3, December 2023 pp. 203-216  

  

   

 

The results revealed that the four students in the very active category achieved more than 
15 marks, and two reached more than 25. In addition, most active students attained more 
than 15 but less than 25 marks, including two students who acquired more than 25 marks. 
For the non-active category, the two students improved by 15 marks or less, which 
corresponds well to their lack of participation in the discussions. Meanwhile, five of the seven 
non-active students attained more than 15 marks but less than 25, while two attained less 
than or equal to 15. This supports that the students who actively participated in the 
intervention performed better than their non-active counterparts.  

3.4. Student Perceptions of TPS Cooperative Learning in Building Quantities  

When students were asked to reflect on their perceptions of the intervention, our analysis 
of the interview data revealed three main themes: improvement in student performance and 
participation, increased group work, and challenges of TPS cooperative learning 
implementation. Generally, the students reported positive perceptions of the intervention.  

3.4.1. Improvement in Student Performance and Participation   

The students confirmed that they were able to participate and improve their performance 
after the intervention. Most students (n=5) believed that the intervention improved their 
performance and participation. They believed that this approach to teaching and learning 
allows the teacher to guide them to think and share ideas, training them as active learners. In 
addition, mixing students with different abilities in a group helped them to tap ideas from 
other sources. When the teacher validates these ideas, it helps improve their learning. The 
following excerpt confirms this finding:  

I rarely speak in a normal class, but with the TPS cooperative learning, I was able to think 
critically and work collaboratively with my peers. I was able to share my thoughts during 
the sharing session with the whole class. I think this improved my performance and 
participation, which is something I want to do every day (Student 4). 
It can be inferred that the TPS intervention improved students critical thinking skills since 

they worked, discussed, and shared ideas in groups, suggesting that TPS cooperating learning 
is associated with active learning and high performance (Sampsel, 2013; Hetika et al., 2017; 
Paksi, 2017). These are important determinants of performance and participation in class 
activities.  

3.4.2. Increased Group Work  

Most students (n=5) believed that the intervention encouraged group work and 
collaborative skills, which improved their participation. Most of the students thought and 
discussed concepts together during the intervention. This motivated them to share what they 
had learned and improved their performance and participation. Reflecting on her experience, 
one of the participants shared:  

Since there is group work, I feel motivated and confident to study and share with the whole 
class. This helps us to know whether our answers are correct or not (Student 22).  

Another participant corroborated:  
… let’s say that in a group of four people, there are four brains. Thus, each of us has like 
different opinions. So, it means everyone has their answers. This then improves our 
understanding of the topic and helps us share the answers with the entire class without 
difficulty (Student 9). 
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It can be inferred that group work leads to collaboration, confidence, and motivation, 
which are associated with performance and participation. The students believed they were 
more comfortable participating in class discussions because they experienced different 
answers from their peers, which motivated them to share their views with the class, creating 
an atmosphere of successful learning. Consistent with the literature, Nandi et al. (2011) 
highlighted that student-to-student interactions and teacher interactions promote student 
learning. The teacher’s role of providing constant guidance to students and allowing them to 
engage in peer dialogues encourages student-centered learning, which is vital for successful 
learning (Hetika et al., 2017; Tesema et al., 2020). This suggests that teacher-centered 
teaching and learning may not be an excellent way to teach and learn VTE concepts. This is 
because teacher-centered instruction, such as formal lectures, may limit student 
collaboration and interactions, making them lack the motivation and interest to participate in 
teaching and learning (Mijatovic & Jednak, 2011; Drakeford, 2012). Therefore, it is 
unsurprising that most students reported a positive perception of the intervention and voiced 
that it should be used in place of the lecture method, especially on complex topics. For 
example, one of the participants commented:  

…I prefer TPS as there is great teamwork… I think it can be used to introduce new and 
difficult topics. Since TPS allows great teamwork, no matter the difficulty of the topic, some 
students may have some knowledge to share. It is always best to learn from our peers 
because we understand learning better (Student 18). 

3.5. Challenges of TPS Cooperative Learning Implementation   

Most students (n=4) reported challenges that affected their participation and 
performance. They could not perform well because the questions and text content were 
unclear. The limited time to prepare to answer questions and language barriers also hindered 
their participation in class activities and performance. For example, one of them shared:  

I need more time to prepare and answer the questions, as I must highlight key points and 
translate some English words into Malay. This is because I have a problem with my English 
(Student 3).  

Similarly, another participant had this to say: 
The teacher should explain more details so that the questions and text content won’t be 
complicated. This can include giving detailed information, more examples, and 
explanations to improve our understanding (Student 9).  
The views expressed by the student suggest that several factors should be considered 

when implementing TPS cooperative learning, and most of these factors emphasize the 
teacher's role. The student must explain text content, define the strategies for group work, 
and provide clear questions to measure student learning (Azizinezhad et al., 2013; Mjiatovic 
& Jednak, 2021; Asamoah et al., 2022). The teacher should provide adequate time for 
students to answer and share their knowledge and respond to questions for satisfactory 
learning.  

Additionally, half of the students (n=3) reported not being confident enough to participate 
in the lesson activities. They attributed this to the fact that they were not encouraged enough. 
Some believed that their names were mentioned randomly to respond to questions, which 
affected their readiness and confidence to answer questions and share their knowledge with 
their peers. To validate these findings, one of the participants shared:  

I’m not confident, and I’m not sure if my answer is correct or not. This is because,  
during the normal question and answer time, I work alone… at times, my name is  
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called at random by the teacher. This makes me unprepared and not confident to answer 
the questions or share with my peers (Student 13).  
The challenges reported by the students highlight that identifying the way to boost student 

confidence is essential to improve their performance and participation. The literature 
suggests that the lack of student participation in class can be attributed to low confidence, 
including the failure to answer questions and the stigmatization or bullying they may get from 
their peers when they make mistakes (Drakeford, 2012; Straker, 2016). One way to boost 
student confidence in teaching and learning is encouragement from teachers and their peers 
(Karge et al., 2011; Roberts & Friedman, 2013). Teachers have the critical role of designing 
lesson activities that elicit student participation and draw students’ attention to their 
involvement in contributing to a shared experience. Providing positive reinforcement is 
another way to encourage student participation.  

Table 1. Summary of the frequency of student participation. 

Frequency of 
participation 

Level of participation No. of participants 
% out of 24 
participants 

≤ 1 Low (non-active) 7 29.2 

>1 and ≤ 5 Moderate (active) 13 54.2 

>5 High (very active) 4 16.7 

 
Table 2. Paired sampled t-test between pre-test and post-test scores. 

 Mean SD Mean difference (95% CI) t df Sig (2-
tailed) 

Cohen d 

Pre-test 0.58 0.88 22 28.81 23 0.000 0.97 
Post-test 22.58 3.81      

SD=standard deviation, mean difference is significant if sig<0.05 
 

Table 3. Equating student performance and their participation. 

Performance  

Participation 

Non-Active 
(Frequency ≤1) 

Active 
(Frequency > 1 ≤ 5) 

Very Active 
(Frequency >5) 

≤ 15 Marks 2 0 0 
> 15 Marks ≤ 25 Marks 5 11 2 

> 25 Marks 0 2 2 

 

Generally, the pre-test, post-test, interviews, and recorded video observation results 
highlight that TPS cooperative learning can improve student performance and participation 
in VTE, especially in building quantities. This confirms existing studies that found that the TPS 
cooperative strategy is associated with student performance and participation in different 
subjects (Kent et al., 2015; Yapici, 2016; Manuwar & Chaudhary, 2019; Rivera-Perez et al., 
2020), and this study has confirmed this association in VTE.  

We observed that students were active learners, were able to collaborate with their peers, 
and developed teamwork skills when the intervention was provided, confirming the literature 
that cooperative learning encourages active student participation (Bamiro, 2015; Listiadi et 
al., 2019; Li et al., 2021; Lukas & Jurkowski, 2021; Abiodun et al., 2022). Therefore, it is not 
surprising that most students suggested that TPS cooperative learning should be used to 
introduce new topics and teach complex topics in VTE. 
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The results of this study give essential insights into VTE. Since VTE prioritizes practical skills, 
we believe that the teamwork, motivation, idea sharing, and confidence associated with TPS 
cooperative learning are essential to training VTE students. The contemporary field of work 
and the ability to create job demand for students and individuals with critical thinking, 
problem-solving, and collaborative skills, as well as other soft skills (Hamdan et al., 2022). 
Since the TPS cooperative learning emphasizes these skills, it may be one of the crucial ways 
to train students toward these skills.  

Like how we implemented the TPS cooperative learning intervention, certain vital factors 
should be considered to encourage student participation and performance. VTE teachers are 
responsible for explaining text content, facilitating group work, providing clear explanations, 
giving open-ended questions, and providing adequate time and directions when 
implementing TPS cooperative learning. We have found that this will help build students' 
confidence, participation, and performance in VTE concepts (Lemos, 2012; Sampsel, 2013; 
O’Connor et al., 2017). It is not enough to put students into groups. However, the groups 
should consist of students with different learning abilities. Students should also have a good 
understanding of the TPS cooperative learning, monitored, and supported to engage in 
fruitful discussions. 

4. CONCLUSION 
 

This study investigated the effectiveness of TPS cooperative learning in improving student 
participation and performance in building quantities. It also examined student perceptions of 
TPS cooperative learning as an instructional tool. This study showed that TPS cooperative 
learning improved student participation and performance, making students express positive 
perceptions about it. TPS cooperative learning encouraged creativity, collaboration, active 
learning, and motivation, which are conduits of high performance and participation. It 
improved student learning as they understood the learning content and engaged in group and 
whole-class discussions. Regardless of students' positive perception of TPS cooperative 
learning, they reported challenges such as unclear questions and text content, limited time 
to prepare and answer questions, language barriers, and low confidence. The results in this 
study imply that TPS cooperative learning can be an effective tool to improve student learning 
and participation in VTE concepts such as building quantities. 

Given that VTE emphasizes practical, creative, problem-solving, and entrepreneurial skills, 
the student-centered nature of TPS cooperative learning may supplement the training of VTE 
students to acquire these soft skills needed for VTE. This study recommends that VTE teachers 
consider using TPS cooperative learning as an instructional option in building quantities and 
other VTE courses. While implementing TPS cooperative learning, the appropriate strategies 
and best practices should be considered, as outlined in the intervention part of this study. 
Future researchers should assess the effectiveness and perceptions of TPS cooperative 
learning in improving student participation and performance in other VTE courses and other 
educational contexts. 
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