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Malaysia’s education system is continuously transforming to provide pupils
with 21st-century skills. Cooperative learning is viewed as a student-
centered approach that helps pupils develop 21st-century learner
characteristics. This study aims to identify the relationship between teachers’
content knowledge, pedagogical knowledge, and technological knowledge
with the implementation of cooperative learning. A total of 100 elementary
Trust School Program teachers in Selangor were involved in this quantitative
study, which comprises a correlational design. Respondents were randomly
selected to answer the teachers’ cooperative learning questionnaire (TCLQ)
and the content, pedagogical, and technological knowledge questionnaire.
The findings obtained indicate that teachers’ content knowledge,
pedagogical knowledge, and technological knowledge are at a high level. No
significant difference was reported between teachers’ knowledge and
implementation of cooperative learning based on years of teaching
experience in Trust School Program. The result also revealed a positive and
strong relationship between content knowledge and cooperative learning
implementation (r=0.551, p=0.000), as well as a positive and strong
relationship between pedagogical knowledge and cooperative learning
implementation (r=0.603, p=0.000). However, a positive and moderate
relationship was reported between teachers’ technological knowledge and
cooperative learning implementation (r=0.384, p=0.000). This study can
help raise awareness about the elements that educational policymakers and
educators need to take into account during cooperative learning.
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1. INTRODUCTION

It has become increasingly important to teach pupils with 21st-century skills. Cooperative learning
is among the 21st-century learning approaches that enable pupils to learn together and support each other in
small groups [1]. This approach has proven that it can enhance not only academic performance but also
develop social interaction, leadership skills, and thinking skills [2]-[4]. Additionally, these skills are highly
relevant in preparing learners to face 21st-century challenges [5]. Therefore, teachers, as key drivers of
quality education, need to shift their teaching approach from conventional to student-centered. The
Curriculum Development Department, Ministry of Education, has launched the Malaysia Education
Blueprint (MEB) 2013-2025, third wave, to add an innovative teaching model that utilizes the student-
centered approach by inculcating teachers. Besides, the Trust School Program (TSP) was developed via a
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public-private partnership between the Ministry of Education (MOE) and Yayasan AMIR for its supervision
in implementation and management, while LeapEd was developed as an education service provider. In 2022,
there are a total of 57 elementary Trust School Programs in Malaysia. One of the strategic goals of the TSP is
to improve the quality of teaching and learning. The TSP promotes effective pedagogies via continuous
professional development (CPD) and introduces the cooperative learning approach to be embedded by all the
teachers involved in the school culture.

An MEB 2013-2025 report in 2018 indicated that of the 1,476 teachers surveyed, only 399 (27%)
achieved an “excellent” level in teaching, and 1,077 (73%) achieved only a “minimum good” level [6]. This
finding revealed that most teachers are still comfortable practicing a teacher-centered teaching style. Previous
study has shown that although cooperative learning strategies have been introduced to teachers, there is still a
moderate level of application [7]. Besides, teachers have difficulties in implementing cooperative learning
due to a lack of understanding of the strategy and embedding curriculums with cooperative learning
implementation [8], and classroom management [9], [10]. Additionally, in this digital era of education, the
integration of technology in teaching and learning approaches has a positive impact, especially in boosting
pupils” maximum potential [11]. Prior studies have proven that teachers’ abilities to integrate the use of
technology in a student-centered teaching approach improve students” overall learning performance [12] and
able to inculcate pupils’ thinking skills [13]. However, experienced teachers still cannot adapt to using
technology in class [14], while some mentioned that the use of technology is burdensome [15]. There is a
need to study on factors that contribute to the implementation of cooperative learning especially in the
context of elementary TSP teachers because the teaching and learning culture in elementary TSP emphasizes
the implementation of cooperative learning.

View of the perspective of the implementation of innovation, knowledge is important and as core
element of success [16]. Research on cooperative learning as innovation implementation among teachers
remains to be limited. In Malaysia, previous research on the implementation of cooperative learning focused
on cooperative learning effects on pupils in various subject areas such as the Malay language [17], science
[2], Islamic studies [18], and home science [19] as well as on pupils’ attitudes [20]. In our research, we
focused on teachers’ knowledge in implementing cooperative learning. Teachers who master content
knowledge tend to choose a suitable teaching approach easily [21]. Content knowledge refers to teachers’
knowledge of subject matters that need to be mastered by teachers and learned by pupils. Teachers’ content
knowledge is important in order to implement the student-centered teaching approach [22]-[24]. In contrast,
however, a study [25] found that teachers tend to implement a traditional teaching approach although they
have a high level of content knowledge. Therefore, the inconsistent finding drives us to study the correlation
of teachers’ knowledge in terms of content knowledge and implementation of cooperative learning.

Pedagogical knowledge influences teachers’ implementation of student-centered teaching
approaches [26]. Teachers’ pedagogical knowledge comprises knowledge of teaching strategies, pupils’
assessment, and classroom management [27]. Pedagogical knowledge correlate with a student-centered
teaching approach [7], [28]. Conversely, a study [29] found a positive and weak relationship but did not reach
a significant level between teachers’ pedagogical knowledge towards the implementation of a student-
centered approach. The situation is due to a lack of knowledge and experience among 66.6% of novice
teachers in managing a student-centered approach. Therefore, it is vital to investigate teachers’ pedagogical
knowledge towards cooperative learning implementation, especially in the context of trust school teachers.

Teachers play a pivotal role in mastering technological knowledge to integrate technology into
teaching and learning. According to Schmid et al. [30], teachers’ technological knowledge refers to
knowledge about standard technologies that range from basic technologies (e.g., books and whiteboards) to
modern technology (e.g., the internet and digital videos), and how to operate them. Prior studies found that
teachers’ technological knowledge is associated with teaching practice [29], [31]. Besides, the results of
studies on teachers’ technological knowledge by teaching experience vary. Experienced teachers perceived
their technological knowledge as higher than novice teachers [32], while some studies found that novice
teachers’ technological knowledge was higher than experienced teachers [33], [34].

This study combines the technological, pedagogical, and content knowledge (TPACK) model [35]
and the Fullan’s model [36] to structure the research framework. In this study, we focus on three core
components from the TPACK, namely, content knowledge, pedagogical knowledge, and technological
knowledge as the crucial knowledge for effective teaching. The aim of this study is to determine the
relationship between teachers’ content knowledge, pedagogical knowledge, technological knowledge, and
cooperative learning implementation among Elementary Trust School Programme teachers in Selangor,
Malaysia. Based on the previously introduced information, the authors propose the following hypotheses:
There is a significant difference in the level of content knowledge, pedagogical knowledge, technological
knowledge, and cooperative learning implementation in the years of service in TSP (H1); There is a
significant relationship between content knowledge, pedagogical knowledge, technological knowledge, and
cooperative learning implementation (H2).
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2. RESEARCH METHOD

The study was conducted at an elementary Trust School Program in Selangor, because the number
of elementary trust school teachers is the highest in Selangor in particular. Additionally, the teachers and
pupils’ ratio are also the highest in Selangor. The total number of elementary trust school teachers in
Selangor is 546. This study applies a correlation design with a quantitative approach. The simple random
sampling method was used, and the selection of the sample was conducted using a simple computerized
random number. A questionnaire was employed as the primary instrument for data collection. The dependent
variable in the study is the implementation of cooperative learning, while the independent variables are
teachers’ content knowledge, pedagogical knowledge, and technological knowledge.

In this study, the researchers used questionnaire instruments [37] to measure teachers’ content
knowledge (TCK), while the questionnaire [38] was used to measure teachers’ pedagogical (TPK) and
technological knowledge (TTK). Additionally, the Teachers’ cooperative learning questionnaire (TCLQ) [39]
to measure teachers’ cooperative learning implementation. The questionnaire contains 42 items divided into
five parts. Part A focuses on respondents’ demographics, Part B (eight items from TCK), Part C (seven items
from TPK), Part D (seven items from TTK), and Part E (20 items from TCLQ). A 10 point-interval scale was
used, which includes “1 as Strongly Disagree” to “10 as Strongly Agree” for Parts B, C, D and E. The
researchers distributed the questionnaire online. The research data was collected from 100 respondents, who
all answered the questionnaire.

2.1. Data analysis

All the collected data were then analyzed using the statistical package for the social sciences (SPSS)
software version 25. Descriptive and inferential statistics were used to achieve the research objectives.
Parametric statistics were used in this study since all the data were normally distributed. The summary of
descriptive and inferential statistics used in the study is shown in Table 1.

Table 1. Data analysis

Research objective Data analysis
1. To identify the level of teachers’ content knowledge, pedagogical knowledge, and technological Descriptive statistics
knowledge, and cooperative learning implementation. (frequency, percentage, mean,

and standard deviation)
2. To determine any differences between years of teaching in the TSP, and the implementation of  Inferential statistics (One Way
cooperative learning, content knowledge, pedagogical knowledge, and technological knowledge. ANOVA)
3. To identify the relationship between teachers’ content knowledge, pedagogical knowledge, and  Inferential statistics (Pearson
technological knowledge with cooperative learning implementation. Correlation)

A reliability test was conducted to obtain the internal consistency of the instrument. The researchers
determined the internal consistency of the instruments via Cronbach’s alpha value. Table 2 shows the
Cronbach’s alpha value results. A high value of Cronbach’s alpha value was obtained for CK, PK, TK, and
TCLQ, ranging from 0.961 to 0.980. This reflects that the items in the instruments were necessary for an
internally reliable measure of the concept.

Table 2. Reliability test

Variable Cronbach alpha (o)
Content knowledge (CK) 0.966
Pedagogical knowledge (PK) 0.967
Technological knowledge (TK) 0.961
Teachers’ cooperative learning implementation (TCLQ) 0.980

3. RESULTS AND DISCUSSION
3.1. Respondents’ demographics

Table 3 reports the demographic backgrounds of the respondents. In this study, we categorized the
teachers into three generational age groups: under 26 (Gen Z; born 1997-2012), 2641 (Gen Y; born 1996-
1981) and over 42 (Gen X; born in 1980-1946). Two teachers from Gen Z, 52 teachers from Gen Y and 46
teachers from Gen X were involved. According to years of teaching experience in TSP, 20 teachers had less
than four years of teaching experience in TSP, 22 teachers had 4-5 years of teaching experience, and 58
teachers had over five years of teaching experience.
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Table 3. Respondent demographics

Variable Category Frequency (n) Percentage (%)
Age <26 2 54
26-41 52 43
>42 46 3
Years of teaching 0-3 20 20
experience in TSP 4-5 22 22
>5 58 58

3.2. Respondents’ level of content knowledge, pedagogical knowledge, technological knowledge, and
cooperative learning implementation

Table 4 indicates that most respondents have a high level of content knowledge, pedagogical
knowledge, technological knowledge, and implementation of cooperative learning. The results are 93%,
92%, 68%, and 92%, respectively. This finding proves that elementary TSP teachers master the core
components of teachers’ knowledge (content knowledge, pedagogical knowledge, technological knowledge).
However, the teachers felt they had not yet fully mastered technological knowledge (M=7.52), thus this
knowledge score was the lowest among content and pedagogical knowledge as in Table 4.

Table 4. Summary of descriptive analysis

Variable Level Frequency Percentage (%) Mean SD

Content knowledge Low
Moderate 7 7 8.49 .982
High 93 93

Pedagogical knowledge Low
Moderate 8 8 8.46 .934
High 92 92

Technological knowledge Low 1 1
Moderate 31 31 7.52 1.359
High 68 68

Teachers’ cooperative learning ~ Low

implementation Moderate 8 8 8.30 .986
High 92 92

*1.00-4.00=low, 4.01-7.01=moderate, 7.02-10.00=high

3.3. Comparison of teachers’ content knowledge, pedagogical knowledge, technological knowledge,
and implementation of cooperative learning for differences in years of teaching experience using
the ANOVA analysis

The years of one’s experience have evolved into a crucial factor in every issue, including teachers’
knowledge and teaching practice. The study found that experienced Trust School Program teachers (teaching
experience>5 years) have the highest score on content knowledge (M=8.63), pedagogical knowledge

(M=8.55), and implementation of cooperative learning (M=8.38). Conversely, novice TSP teachers score the

highest for technological knowledge (M=7.89). Based on ANOVA analysis, there is no significant difference

between teachers’ cooperative learning implementation, content knowledge, pedagogical knowledge, and

technological knowledge based on their years of teaching experience, see Table 5.

Table 5. ANOVA analysis

Variable Year N Mean F p
Cooperative learning 1-3 20 8.13
implementation 4-5 22 8.24 .533 .589
>5 58 8.38
Content knowledge 1-3 20 8.29

4-5 22 8.30 1.426 .245
>5 58 8.63

Pedagogical knowledge 1-3 20 8.25
4-5 22 8.42 770 .466
>5 58 8.55

Technological knowledge 1-3 20 7.89

4-5 22 731 1.040 .357
>5 58 7.48
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3.4. Relationship between teachers’ content knowledge, pedagogical knowledge, technological
knowledge, and cooperative learning implementation

The correlation analysis is reported in Table 6. The correlation findings showed that all independent
variables were positively correlated with the dependent variable. The results indicate that the highest positive
relationship was found between content knowledge and cooperative learning implementation, and,
pedagogical knowledge and cooperative learning implementation, with r values between 0.551-0.603.
Notably, a moderate positive relationship exists between technological knowledge and cooperative learning
implementation, with an r-value of 0.384.

Table 6. Correlation analysis

Variable 1 2 3 4
Cooperative learning implementation 1.000
Content knowledge .551** 1.000
Pedagogical knowledge .603** .813** 1.000
Technological knowledge .384** .508** .581** 1.000

** Correlation is significant at the 0.01 level (2-tailed)

Overall, teachers’ content knowledge, pedagogical knowledge, technological knowledge, and
cooperative learning implementation are at a high level. However, our study found that novice teachers score
the highest for technological knowledge compared with experienced teachers. This finding contradicts a
study [32], but is in line with the findings of previous studies [33], [34]. Additionally, the high level of
technological knowledge also contributes from 54% of Gen Z and Gen Y teachers in our study. Gen Z
teachers were born with digital technology, and Gen Y teachers grew up with the internet and digital
technologies (born between 1981-1996) [40].

Although teachers had less than four years of teaching experience in trust school programs, their
teachers’ knowledge, and cooperative learning implementation were at a high level. This is in line with our
finding that there is no significant difference between teachers’ content knowledge, pedagogical knowledge,
technological knowledge, and years of teaching experience. The result repudiates the previous finding [41],
posited that there is a significant difference between the implementation of cooperative learning based on
years of teaching experience. In their studies, teachers with more teaching experience are more likely to use
traditional teaching approaches. Therefore, our finding proved that in situ CPD training involving trusted
schoolteachers had a positive impact on teaching and learning practice. Additionally, the strategic goal of the
TSP to enhance teaching and learning quality was achievable.

The correlational analysis reveals a positive and moderate relationship between teachers’
technological knowledge and the implementation of cooperative learning. Although the level of technological
knowledge of trusted schoolteachers in Selangor is at a high level, the technology integration in cooperative
learning implementation is only moderately used. This is due to the lack of technological resources in schools
and in line with the findings by past study [42] which stated that the lack of technological resources leads to
difficulty in technology integration in teaching and learning. The relationship between teachers’ pedagogical
knowledge and content knowledge with the implementation of cooperative learning shows a high positive
correlation. Thus, the results obtained are in agreement with prior studies stating that mastery of content
knowledge [24] and pedagogical knowledge [28] has a positive impact on the implementation of a student-
centered teaching approach. This finding is consistent with those by Melesse and Gulie [43], who stated that
continuous professional development positively influenced the quality of teaching. On the other hand, the
culture of CPD amongst TSP teachers had a positive impact on teachers’ knowledge and their ability to use
the student-centered teaching approach.

4. CONCLUSION

Our study proved that teachers’ knowledge is important to implement cooperative learning in school
culture. The school culture must provide adequate and continuous professional development so that novice
teachers together with experienced teachers can implement cooperative learning routinely and successfully.
The findings of this study can assist the MOE in the success of public-private partnerships through TSP. The
findings could also help the teacher professionalism division, MOE, to identify teachers’ needs in order to
implement innovation in teaching. The MOE could enhance the infrastructure in the school, especially the
technological infrastructure, so that teachers can fully utilize this in teaching and learning. The findings of
this study, however, are limited to the information in the questionnaire used to collect the data. The findings
can be generalized to the other populations that have similar characteristics to the study population. Further
studies could explore the impact of the variables on cooperative learning implementation and the relationship
of other variables, such as teachers’ attitudes and motivation toward cooperative learning implementation.
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