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ABSTRACT
The implementation of 21st century education is a key factor for successful education reform. Due to a
lack of empirical research, practices to develop students’ 21st century skills at the primary school level are
still unclear. The purpose of this study was to identify teachers’ contemporary practices and the influences
of environmental factors as well as teachers’ attitudes on these practices. A quantitative research design was
used to achieve the objectives of the study. A total of 400 primary school teachers from the state of Penang,
Malaysia was sampled. Three instruments were used to collect the required data; the Teachers’ Practices in
Teaching 21st Century Skills Questionnaire (37 items), Environmental Factors in Teaching 21st Century
Skills Questionnaire (12 items) and the Teacher’ Attitudes in Teaching 21st Century Skills Questionnaire
(35 items). The data were analysed with descriptive analysis and structural equation modelling (SEM). The
results showed that primary school teachers adopted five contemporary practices in teaching 21st century skills.
The inquiry-based instructional approach was the most preferred practice, followed by the communicative
language teaching approach, constructivist learning approach and problem-centred instructional approach.
The technology-based instructional approach, however, was the least preferred practice. Results of the Partial
Least Square Structural Equation Modelling (PLS-SEM) approach showed that supporting environmental
factors had positive influence on both teachers’ practices and attitudes. Additional results indicated positive
mediation role of teachers’ attitudes on their practices of teaching 21st century skills. Implications for the
research findings were discussed in this study. As supported by the Stimulus-Organism-Response (SOR)
Theory, this study found that environmental factors could drive teachers’ adoption of contemporary practices.
In addition, teachers’ attitudes have positive effect on their applications of these instructional practices
as emphasised by the Theory of Planned Behaviour. Educational implications and suggestions for future
research are also discussed in this paper.
Keyword: Pedagogical practices, 21st century skills, primary school students, environmental factors, teachers’
attitudes
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INTRODUCTION
Numerous education reforms have been initiated in the Asia Pacific region including Malaysia
since the beginning of the 21st century to enhance the nations’ future competitiveness and
development of talents (Yin, 2019; UNESCO, 2016). The main emphasis of the education
reform was to nurture students’ 21st century skills and prepare students for the demand
of the fourth Industrial Revolution (Indah & Rohmah, 2020; Pana & Escarlos, 2017).
In Singapore, Japan, the Republic of Korea and Hong Kong (China), for an example,
the 21st century curricular reforms are about doing education differently. Recognizing
the fast-changing and increasingly knowledge-based global economy, these countries are
placing more curricular emphasis on “learning to learn” so that students are equipped with
skills needed to meet the job demands in the 21st century (Bentaouet & Bend, 2018).
Communication skills (Liao, 2004), creativity (Vong, 2008; Leong, 2010), digital and ICT
skills (Kong et al., 2014; Weninger, 2017) are among the important skills being emphasised
in teaching and learning within the Asia Pacific region. The mastery of these skills is
essential as it allows students to thrive and stay competitive in the future. The Ministry of
Education (MoE) Malaysia has also taken measures to infix the teaching and learning of
21st century skills in the country’s national curriculum and assessment practices starting
from elementary school level, as evident in the Primary School Standard Curriculum
(Kurikulum Standard Sekolah Rendah, KSSR) and the School-based Assessments
(Pentaksiran Bilik Darjah, PBS). These education transformations aim to provide students
with greater learning opportunities to learn and practice 21st century skills (Ministry of
Education, 2013). The changes taken place in Malaysian education system are in line with
the 21st century framework that emphasises mastery of transferable skills rather than rote
learning for examination purposes (Raja & Daud, 2018). Teachers play significant roles to
develop students’ 21st century skills through the implementation of contemporary teaching
pedagogies (Garba et al., 2015). These practices are student-centered in nature which
encourage active learning. A substantial amount of literature suggests that teacher-centered
learning greatly inhibits students’ development of 21st century skills (Amin & Corebima,
2016; Gunawardena et al., 2017).
Through collaborative projects and activities that require the application of critical
thinking skills, problem-solving skills, creativity and connection with others, students
can develop 21st century skills (Aamirah et al., 2017). The promotion of critical thinking
(McDonald, 2017; Pithers & Soden, 2000), creativity (Bekteshi, 2017; Kaplan, 2019),
and communication skills (Littlewood, 2013) were reported in many countries. Effective
teaching of 21st century thinking skills in second language learning, for instance, have been
reported in Asia-Pacific region (Itmeizeh & Hassan, 2020; Zhao et al., 2016; Zuhri, 2020).
However, findings concerning the specific type of pedagogical practices in teaching 21st
century skills are still scarce.
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Problem Statement
There is a growing emphasis in the Asia-Pacific region, including Malaysia, to teach 21st
century skills in schools. Teachers are regarded as the key agent of change in this education
reform. Their roles in the 21st century classroom is to create a constructive learning
environment that stimulates critical thinking through hands-on and minds-on practices;
promote collaborative learning; encourage ICT-aided creativity and connectivity (Hiong,
2017).
Among the main contemporary practices of 21st century education is problem-centered
instructional approach, inquiry-based instructional approach, constructivist learning
approach, technology-based instructional approach and communicative language teaching
approach (Ghamrawi et al., 2017; Malini et al., 2017; Sukiman et al., 2013). However,
teachers in many countries are still struggling with the implementation of 21st century
teaching and learning (Care et al., 2018). Primary school teachers play important roles in
laying the foundation for skills development among young students (Chin & Chin, 2012;
Othman & Kassim, 2017). To achieve this goal, effective instructional practices have to be
implemented. Research on teaching practices of these teachers and factors that influence it
will help to enhance the quality of teaching and learning at the foundation level. Research
on primary school teachers will offer new knowledge and understanding on the teaching
of 21st century skills. Due to a lack of empirical studies on the implementation of 21st
century teaching in Malaysian schools, it is unclear what types of practices are being
implemented to teach 21st century skills (Care et al., 2018; Ranbir, 2018). Hence, there
is a lack of knowledge on pedagogical practices that promote the development of 21st
century skills. When there is a lack of studies on these instructional practices, effective
practices could not be identified. In other words, the good practices that can be adopted by
primary school teachers to teach 21st century skills are unknown. Generally, teachers find
it challenging to adopt contemporary pedagogical practices (Nurfilzah, 2016; Shazaitul &
Maisarah, 2015). Hiong’s study (2017), however, offers more positive findings: teachers
have moderate adoption of 21st century teaching practices. There were also studies that
look into the implementation of 21st teaching according to school subject. Mazarul Hasan
et al.’s (2020) study for instance, found that teachers’ readiness to carry out 21st century
teaching and learning in Islamic Education is high in terms of knowledge but their skills
and attitudes are still at the moderate level. Overall, there are still limited studies on primary
school teachers’ practices in teaching 21st century skills and the findings are inconsistent.
There are obvious needs to fill up this literature gap.
Many local studies have examined the challenges faced by teachers in implementing 21st
century education (e.g., Mohd et al., 2017; Fathizaki et al., 2019; Norazlin & Siti Rahimah,
2018). The main challenges identified were limited resources (Naeema & Abdo, 2017),
large class size ( Joseph, 2016; Celik et al., 2012) and time constraints (Abdul et al., 2017;
Shazaitul & Maisarah, 2015). Nevertheless, supporting factors that promote the teaching
of 21st century skills, such as the provision of resources, school facilities, supporting
colleagues, classrooms settings, teachers’ professional development, students’ readiness
and so on were seldom explore (Kenya Institute of Curriculum Development, 2017). The
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influence of these factors on primary school teachers’ practices is still unclear. In addition,
the MoE has provided trainings and professional development to enhance teachers’
knowledge and skills to teach 21st century skills, as cited in the Malaysia Education
Blueprint (2013–2025) (Norazlin & Siti Rahimah, 2018). Research showed that teachers
are aware of the importance of 21st century teaching (e.g., Lim et al., 2017). This indicates
that issues concerning the implementation of 21st century teaching could have stemmed
from teachers’ attitudes as research in this area is still scarce and no conclusive findings
could be drawn. Most local studies also tend to focus on secondary school level (e.g., Nor
Asniza & Hazri, 2000; Naeema & Abdo, 2017; Tee et al., 2018) and higher education
(e.g., Syahrul et al., 2019). Studies that have examined primary school teachers’ practices
in teaching 21st century skills are still limited. The lack of studies on primary school
teachers’ instructional practices led to issues on effective teacher training and development
of students’ 21st century skills. Without information on the current teachers’ practices and
the influencing factors, effective trainings and skill development programme could not be
designed. There are needs to fill in the research gaps and determine whether environmental
factors and teachers’ attitudes matter in the teaching of 21st century skills at primary school
level. This study is one of the very few that investigated the influence of environmental
factors and teachers’ attitudes on 21st century instructional practices in the local context. By
closing the research gaps on factors that influence primary school teachers’ contemporary
practices, this study offers new insights and useful information to improve the quality of
teaching and learning at primary schools. Based on the supporting environmental factor
identified in this study, school administrators and relevant stakeholders will be able to
provide more effective support for teachers to carry out contemporary practices to teach
21st century skills. If teachers’ attitude is found to be a determining factor that influence
the application of contemporary practices in teaching 21st century skills at primary schools.
There are needs for teacher training to emphasise the development of positive attitudes
among teachers to implement these practices.
Research Questions
1.
2.
3.
4.
5.

What are the teaching practices adopted by primary school teachers in teaching
21st century skills?
Do environmental factors influence the practices of primary school teachers in
teaching 21st century skills?
Do environmental factors influence the attitudes of primary school teachers in
teaching 21st century skills?
Do attitudes of primary school teachers influence their practices in teaching 21st
century skills?
Do attitudes of primary school teachers mediate the relationships between
environmental factors and their practices in teaching 21st century skills?
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LITERATURE REVIEWS
Contemporary Practices in Teaching 21st Century Skills
Previous studies proposed five main contemporary practices that are found to be effective
in enhancing students’ 21st century skills (e.g., Ghamrawi et al., 2017; Malini et al., 2017;
Sukiman et al., 2013; Itmeizeh & Hassan, 2020; Wang & Kokotsaki, 2018) namely problemcentered instructional approach, inquiry-based instructional approach, constructivist
learning approach, technology-based instructional approach and communicative language
teaching approach.
Problem-centered instructional approach
The Pacific Policy Research Center (2010) suggests that one of the best practices for teaching
21st century skills is problem-centered instructional approach such as problem-based
learning (Adwan Mohammad & Abdul Hakim, 2019). Husamah (2015) emphasised that
project-based learning is also another key practice under problem-centered instructional
approach that can develop independent thinkers and learners to meet the labour demand
of the 21st century. In addition, open-ended problems can potentially be integrated into
primary school lessons to promote students critical thinking and problem-solving skills
(As’ari, 2014). When students are presented with a problem or an ill-structured situation,
they are encouraged to think of solutions to resolve the problems. It gives students
opportunities to analyse the problem, brainstorm for ideas, evaluate the solutions, and make
the best decision.
Inquiry-based instructional approach
Wah Chu et al. (2017) emphasised that inquiry-based instructional approach is one of
the most important contemporary practices that could promote 21st century skills in
technology-rich learning environments. This is because it enhances students’ thinking skills
through questioning technique that stimulates curiosity and drives inquiry (Hassan et al.,
2016). Through inquiry-based instructional approach students are encouraged to think
outside the box. Hence, this pedagogical practice is recommended in past studies (e.g.,
Kogut & Silver, 2009; Naeema & Abdo, 2017) as effective practices to develop students’
21st century skills, particularly creative and critical thinking. Vaish (2013) also found that
inquiry-based instructional approach promotes communication between students as they
attempt to find answers together.
Constructivist learning approach
Constructivist learning approach encourages students to actively construct their own
understanding and knowledge during the teaching and learning processes. Through this
approach, students will interpret and make sense of the information they read and learn. The
teaching and learning processes are more student-centered in nature and the teacher’s role is
to facilitate the development of 21st century skills (Peters & Stout, 2006). Creating effective
learning environment is not an easy task. The teaching and learning processes, activities and
assessment need to be carefully designed to support constructivist activities and promote
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students’ accountability in learning (Anagün, 2018). Group discussions and pair learning
activities with open-ended questions can promote students’ knowledge construction and
mastery of 21st century skills (Setyarini et al., 2018). Through discussions with peers and
feedbacks received from teachers, students can construct deeper understanding on what
they learned. Besides, Wang and Seepho (2017) and Karami et al. (2012) found out that
discussion enhances students’ critical thinking and creativity as it allows them to share their
voices, examine, and argue their opinions with peers. Similarly, Florea and Hurjui (2015)
found that collaborative learning engages students in discussion, which encourage them to
think critically and communicate own perspectives convincingly while respecting others’
opinion.
Technology-based instructional approach
The application of technology-based teaching approach in Malaysia and Asia Pacific
context is on the rise (Garba et al., 2015). According to the World Economic Forum
(Haron, 2018), 65% of the primary school students today will ultimately end up working
in completely new job types that does not exist yet. To prepare students for the challenges
future, the implementation of technology-based instructional approach is crucial. Through
technology integration, students will acquire 21st century skills that will benefit them in the
future, in particular digital skills (Corales, 2019). To implement technology-based teaching
approach, the teaching and learning process involve the use of technology tools. The most
common tools are software applications (e.g., words processing software, spreadsheet
software, presentation graphics software), Internet, mobile technology, Augmented Reality,
virtual field trips, search engines, email and WebQuests. With such tools, teachers can
design instructional activities that require students to use technology as a tool, not just
a mere mechanism for the delivery of the content (Corales, 2019; Bistaman et al., 2018).
According to Pana and Escarlos (2017), technology-based instructional approach is effective
in enhancing 21st century skills such as critical thinking, creative thinking, communication,
collaboration, and digital skills.
Communicative language teaching approach
Communicative language teaching approach (CLT) is recognized as a contemporary
practice of the 21st century (Murridza et al., 2019). To handle information and communicate
effectively, communication skills is needed in 21st century teaching and learning. In fact, it
is a success factor for personal growth and professional career development in the future.
This approach places emphasis on communication in person or through online mode
(Littlewood, 2013). Studies (e.g., Murridza et al., 2019) found that CLT approach is
crucial in developing students’ ability to interact and communicate effectively in different
settings. For example, students learn how to deliver their views in face-to-face and online
discussions with their peers, teachers as well as the community of learners at learners. To
do so, instructional practices must include learning activities or assignments that provide
platforms for students to interact with others. Gunawardena et al. (2017) suggests that
activities like role-plays, debates, discussion, and stories can be carried out to promote
students’ thinking and communication skills in schools.
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Theoretical Perspectives
According to the Stimulus-Organism-Response (SOR) Theory (Skinner, 1957), human
behaviour is influenced by stimulus (S) from the environment, which impact the organism’s
internal state (O) and subsequently drives their behaviour (R) (Zhai & Usman, 2019).
In the context of this study (Figure 1), the SOR model explicates how stimulus in the
environment such as the supporting factors (e.g., resources, facilities, support, classroom
setting, student factors) can fortify the inner state of the teachers and drives them to
adopt contemporary practices in teaching 21st century skills (Barbaba et al., 2001). This
implies that stimulus in the environment include physical and social factors that support
the implementation of 21st century teaching. These factors could impact the teachers’
attitudes such as their thinking/knowledge (cognitive), feelings (affective) and actions
(behaviour) towards the teaching of 21st century skills. In this study, the three dimensions
of teachers’ attitudes toward the teaching of 21st century skills were gauged. First and
foremost, cognitive dimension of attitude refers to an individual’s knowledge and beliefs
on a discussed object. It refers to teachers’ knowledge about the concepts and teaching
of 21st century skills. Second, affective dimension explains how an individual’s feeling
(positive or negative) changes according to the thing, people, topic, and incident. So, it
discusses teachers’ feelings towards the teaching of 21st century skills. Third, behavioural
dimension describes the influences of attitude which change the ways an individual behaves
(Cherry, 2018). It refers to the actions taken by teachers in order to teach 21st century skills
in their lessons. Teachers’ attitudes subsequently influence their adoption of pedagogical
practices (e.g., problem-centred instructional approach, inquiry-based instructional
approach, constructivist learning approach, technology-based instructional approach and
communicative language teaching approach). The influences of teachers’ attitudes and
perceived environmental support on practices are also rooted in the Theory of Planned
Behaviour (TPB) (Ajzen, 1993). TPB explains individual’s intention which results in the
conduct of a behaviour. Teachers’ attitude towards the teaching of 21st century skills and
their perceived behavioural control influence their behaviour and action in teaching 21st
century skills in classrooms. The current study included the concept of perceived behavioural
control by linking the supporting environmental factors as the ease that could possibly
promote the teachers’ practices of 21st century skills at primary schools. It is believed that
the environmental factors and teachers’ attitudes towards the teaching of 21st century
skills can possibly influence their practices of teaching 21st century skills within primary
education (Ajzen, 1993).
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Figure 1.The influence of supporting environmental factors and teachers’ attitudes on
practices in teaching 21st century skills.
METHODOLOGY
This study employed a quantitative design to answer the research questions. The researchers
randomly selected primary schools from a northern state in Peninsular Malaysia, through
stratified sampling to fulfill the desired number of respondents. The samples consisted of
400 primary school teachers. The respondents’ demographic profiles namely gender, age
group, highest education level, and years of teaching is showed in Table 1. Data were
collected through questionnaire survey technique. The pedagogical practices used by
primary school teachers were measured by the Teachers’ Practices in Teaching 21st Century
Skills Questionnaire (Ghamrawi et al., 2017).
The instrument contains 37 closed-ended items that measures five contemporary practices:
1.
2.
3.
4.
5.

Problem-centred instructional approach (6 items).
Inquiry-based instructional approach (6 items).
Communicative language teaching approach (8 items).
Constructivist learning approach (9 items).
Technological-based instructional approach (8 items).

The Environmental Factors in Teaching 21st Century Skills Questionnaire (12 items), on
the other hand, was used to gauge environmental factors that support the teaching of 21st
century skills. This instrument was adapted from Sukiman et al.’s (2013) questionnaire.
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Lastly, teacher’ attitudes was measured by the Teacher’ Attitudes in Teaching 21st Century
Skills Questionnaire which has 35 items (Nooraini & Abdul, 2017). All the instruments
have been validated by experts in the field of educational psychology to check if the
questions looked like they really measured what they were supposed to measure. They were
also invited to make professional judgements on the relevance and coverage of the present
questionnaire to evaluate whether the questionnaire had satisfactory validity in answering
the research questions of the study. Pilot tests were also carried out to establish the reliability
and validity of the instruments prior to the actual study. Respondents who were involved
in the pilot study were excluded from the actual data collection. After the pilot test, the
reliability score for the scale of teachers’ attitudes recorded Cronbach alpha value of 0.97.
Next, the reliability score for the scale of teachers’ practices in was determined as Cronbach
alpha value at 0.98 and lastly the reliability score for the scale of environmental factors was
determined as Cronbach alpha value at 0.94. In this case, the instrument was relevant and
reliable to be used.
The study has obtained ethical clearance from the Human Research Ethics Committee
( JEPeM), Universiti Sains Malaysia. Approval for data collected were also obtained from
the Educational Planning and Research Division (EPRD), Ministry of Education and the
Penang State Education Department. The collected data were entered into the Statistical
Package for the Social Science (SPSS) version 26 for descriptive statistical analysis. This was
followed by the Partial Least Squares Structural Equation Modeling (PLS-SEM) analysis
that was carried out via SmartPLS 3 to evaluate the measurement and structural models.
Table 1. Demographic profile of respondents
Characteristics

Category

Gender
Age group

Highest education
level

Frequency

Percentage (%)

Male

47

11.8

Female

353

88.3

21–30 years old

49

12.3

31–40 years old

163

40.8

41–50 years old

100

25.0

51–60 years old

88

22.0

Bachelor’s
Degree

304

76.0

Master’s Degree

19

4.8

PhD

1

0.3

Others

76

19.0

Teaching experience < 5 years

39

9.8

6–10 years

91

22.8

11–15 years

110

27.5

16–20 years

41

10.3

> 20 years

119

29.8
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RESULTS
Descriptive Analysis
The results of descriptive analysis showed that the respondents have high extent of
application on all the five pedagogical practices that teach 21st century skills (Table 2). Most
notably, the inquiry-based instructional approach has recorded the highest mean value (M
= 4.55; SD = 0.58) among the five pedagogical practices. This implies that primary school
teachers were more prone to use inquiry-based instructional approach to teach students’
21st century skills. This was followed by communicative language teaching approach (M
= 4.50; SD = 0.59), constructivist learning approach (M = 4.48; SD = 0.61) and problemcentered instructional approach (M = 4.45; SD = 0.58). Technological-based instructional
approach has the lowest mean value at M = 4.32 (SD = 0.59), suggesting that it was the least
used approach in teaching 21st century skills at elementary school level.
Table 2. Overall mean value and standard deviation of teachers’ practice
Variables (Teachers’ practices)

Mean (M)

Standard Deviation (SD.)

Problem-centered instructional
approach

4.45

0.58

Inquiry-based instructional approach

4.55

0.59

Communicative language teaching
approach

4.50

0.59

Constructivist learning approach

4.48

0.61

Technological-based instructional
approach

4.32

0.59

Note. Low (M = 1.00–2.00); Moderate (M = 2.01–4.00); High (M = 4.01–6.00)

Assessment of Measurement Model
In PLS-SEM model assessment, the internal consistency reliability and validity of the
reflective measurement model were first evaluated (Hair et al., 2017). Table 3 displays
the constructs (environmental factors, teachers’ practices and teachers’ attitudes) and their
respective indicators. The results showed that the indicators fulfilled the recommended
factor loadings, Cronbach’s alpha, composite reliability, and average variance extracted
(AVE). The indicator loadings reported between 0.753 to 0.857 which fulfilled the standard
of .7 (Hair et al., 2017). The value of Cronbach’s alpha of the latent variables fell between
0.92 and 0.94 which meant that the latent variables fulfilled the minimum value of 0.60 for
exploratory purposes and 0.70 for confirmatory purposes. The values of AVE of constructs
ranged between 0.62 to 0.67, which were greater than the acceptable threshold of 0.5
(Garson, 2016). Therefore, the measurement model achieved convergent validity.
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Table 3. Results of measurement model
Constructs and indicators

Factor
loading

CA

CR

AVE

0.92

0.93

0.64

0.94

0.94

Environmental Factors – EF
EF14:

Colleagues work together to design appropriate course content that promote 21st
century skills.

0.777

EF15:

The access of resource is good enough for
teaching students 21st century skills.

0.817

EF16:

The facilities at school are enough to support
the use of technology for the development of
21st century skills.

0.771

EF17:

In-service training has taught me adequate
skills of promoting 21st century learning.

0.841

EF18:

Students show interest in learning 21st
century skills in my classrooms.

0.756

EF19:

Students are motivated to express their
opinions during the lessons.

0.834

EF20:

The classroom setting allows students to sit
in group formations during lessons.

0.781

EF21:

The classroom learning is interactive which
enables students to engage in meaningful
communication during lessons.

0.857

Teachers’ Attitudes – TATT
TA6:

I understand the importance of teaching 21st
century skills.

0.772

TA8:

I have knowledge on the pedagogical
approaches that can be used to teach 21st
century skills.

0.829

TA11:

I understand the content of curriculum
to create effective 21st century leaning in
classrooms.

0.815

TA16:

I am confident in teaching creativity skills in
my lessons.

0.816

TA17:

I am confident in teaching communication
skills in my lessons.

0.827

TA24:

I feel that teaching 21st century skills facilitate students’ learning in classrooms.

0.820

TA26:

In my lesson plans, I always include the components of 21st century skills.

0.856

TA34:

I am concerned about the development of
21st century skills among students.

0.823

TA35:

I have provided support for students to learn
21st century skills in my classrooms.

0.841

0.67

(continue on next page)
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Table 3 (continued)
Teachers’ Practices – TPRAC
TP4:

I ask students to invent solutions to a complex problem in my lessons.

0.801

TP6:

I encourage students to find information
independently for the tasks assigned during
my lessons.

0.790

TP9:

I encourage students to ask questions during
my lessons to stimulate their 21st century
skills.

0.795

TP10:

I encourage students to provide responses to
questions during my lessons for the development of 21st century skills.

0.753

TP13:

I engage students in oral presentations
during my lesson (at the end of individual or
group work).

0.816

TP14:

I conduct meaningful interaction with
students to promote their 21st century skills
in my lessons.

0.795

TP22:

I allocate time for students to engage in
group activities to promote 21st century skills
during my lessons.

0.806

TP23:

I selectively assign students in group formation to make sure a balance ability during
my lessons.

0.794

TP36:

I allocate time for students to work on the
online platform for the discussion of the task
given in my lessons.

0.765

TP37:

I provide guidance when students encounter
problem in finding information using ICT
tools during my lessons.

0.799

0.93

0.94

0.62

Note. CA = Cronbach’s alpha; CR = composite reliability; AVE = average variance extracted

Next, the Fornell-Larcker criterion and heterotrait-monotrait (HTMT) ratio of
correlations was used to examine the discriminant validity (Hair et al., 2017; Henseler
et al., 2015). The values of square root of AVE (ranged from 0.79 to 0.82) were greater
than its correlation with any other latent variables (Table 4), so the standard discriminant
validity was achieved. In addition, the value of discriminant validity was also tested via
the Heterotrait-Monotrait Ratio (HTMT). Henseler et al. (2015) opine that discriminant
validity is established between a pair of reflective constructs if the value of HTMT is
below 0.90. The discriminant validity of the model was established as the values of HTMT
criterion were 0.84 (Table 4).
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Table 4. Fornell-Larcker Criterion, HTMT and VIF
Latent variable

Environmental
factors

Teachers’ attitudes

Teachers’ practice

Fornell-Larcker Criterion
•

Environmental factors

0.805

-

-

•

Teachers’ attitudes

0.539

0.822

-

•

Teachers’ practice

0.577

0.795

0.791

Heterotrait-Monotrait Ratio (HTMT)
•

Environmental factors

-

-

-

•

Teachers’ attitudes

0.563

-

-

•

Teachers’ practice

0.608

0.846

-

Inner VIF values for collinearity
assessment
•

Environmental factors

-

1.000

1.409

•

Teachers’ attitudes

-

-

1.409

•

Teachers’ practice

-

-

-

Assessment of Structural Model
The structural model for collinearity was examined to make sure that the predictor
constructs are below the critical levels of collinearity (Hair et al., 2017). The values of
Variance inflation factors (VIF) in the constructs were assessed to check for the collinearity
issue (Sarstedt et al., 2017). The present study reported to have VIF values below 5
(Table 4), which concluded that the structural model had no collinearity problems.
The next step was to assess the structural path coefficient for the relationship between the
latent variables. In the present study, structural equation modelling analysis was conducted
to examine the path coefficient (Figure 2). Table 5 displays the direct relationship between
1) environmental factors and teachers’ practices, 2) environmental factors and teachers’
attitudes, and 3) teachers’ attitudes and teachers’ practices. Bootstrapping was applied to
determine the confidence intervals of the path coefficients and statistical inference. All the
constructs recorded t-value of 1.96 and above. First, environmental factors (β = 0.211, p <
0.001) had a significant but relatively small effect on teachers’ practices, which supported
H1, "Environmental factors influence the practices of primary school teachers in teaching
21st century skills". The finding predicts that when the environmental factors become
more positive, the adoption of contemporary practices will enhance but in a small manner.
Second, environmental factors (β = 0.539, p < 0.001) had a significant effect on teachers’
attitudes and H2 is supported. It implies that"Environmental factors influence the attitudes
of primary school teachers in teaching 21st century skills". Third, teachers’ attitudes (β =
0.681, p < 0.001) had a significant effect on teachers’ practices. H3 "Attitudes of primary
school teachers influence their practices in teaching 21st century skills".’ was supported. It
implies that when teachers’ attitudes become positive, their adoption of practices to teach
21st century skills increase as well.
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Table 5. Path coefficient
No

Relationship

Beta

t-value

p-value

Result

H1

Environmental Factors  Teachers’ Practices

0.211

4.969

0.000

Supported

H2

Environmental Factors  Teachers’ Attitudes

0.539

10.799

0.000

Supported

H3

Teachers’ Attitudes  Teachers’ Practices

0.681

18.578

Supported

Figure 2. Results of structural model
Mediating Effect
After determining that the path coefficients were significant, mediation analysis was
carried out (Table 6). It is only suggested to calculate VAF when absolute value of the
standardised total effect, p1 × p2 + p3 is 0.20 and above (Hair et al., 2017). The direct
effect of environmental factors on teachers’ practices has a value of 0.539, while the indirect
effect via teachers’ attitudes has a value of 0.539 × 0.681 = 0.367. In this case, the indirect
effect was significant at t-value of 10.699 and p-value < 0.001. So, the total effect has a
value of 0.211 + 0.367 = 0.578. The VAF equals the direct effect divided by the total effect
and has a value of 0.367/0.578 = 0.634. Hence, VAF is calculated as (0.539 × 0.681) /
(0.539 × 0.681) + 0.211 = 0.634. The data concluded that teachers’ attitudes had a moderate
mediating effect on teachers’ practices, resulting to 63.4% of the variance. On magnitude of
mediation, the analysis confirmed teachers’ attitudes as a mediator which partially mediated
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the relationship between environmental factors and teachers’ practices. The influence of the
mediator (teachers’ attitudes) is stronger than the direct influence of independent variable
(environmental factors) on teachers’ practices.
Table 6. Mediation analysis
No

H4

Relationship

Environmental Factors Teachers’
Attitudes Teachers’ Practices

Beta

0.367

t-value

10.699

p-value

0.000

Confidence
interval (BC)
LL

UL

0.295

0.438

Result

Supported

The values of the coefficient of determination, R2 were calculated. Teachers’ attitudes
(TATT) had a moderate R2 value of 0.29 whereas teachers’ practices (TPRAC) obtained
an R2 value of 0.66, which was considered as a substantial value. This implies that the two
latent variables (TATT and EF) substantially explained 66% of the variance in TPRAC.
The effect size indicates the magnitude of the relationship between the latent variables
(Wong, 2013). Based on Cohen’s (1988) guidelines, 0.02 represents a “small” f2 effect size,
0.15 represents a “medium” effect, and 0.35 represents a “high” effect size. The effect size
f2 for the structural model relationship was calculated. Teachers’ attitudes (TA) had large
effect of 0.976 on teachers’ practices (TP). Environmental factors (EF) had large effect of
0.409 on teachers’ attitudes and small effect of 0.093 on teachers’ practices (TP).
In summary, the results showed that environmental factors directly affect teachers’ attitudes
and practices in teaching students’ 21st century skills at primary schools. Teachers’ attitudes
exerted direct effect on teachers’ practices in developing students’ 21st century skills. Next,
environmental factors indirectly affected teachers’ practices in developing students’ 21st
century skills through teacher’s attitudes. Lastly, teachers’ attitudes mediate the relationship
between environmental factors and teachers’ practices. The findings of this study supported
the five hypotheses formulated (Table 7).
Table 7. Decision on hypotheses
No.

Hypothesis

Result

H1

Environmental factors positively influence teachers’ practices.

Supported

H2

Environmental factors positively influence teachers’ attitudes.

Supported

H3

Teachers’ attitudes positively influence teachers’ practices.

Supported

H4

Environmental factors indirectly influence teachers’ practices through teachers’ Supported
attitudes.

H5

Teachers’ attitudes mediate the influence of environmental factors on teachers’ Supported
practices.
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DISCUSSIONS
The results of the analysis revealed that inquiry-based instructional approach was the
most preferred approach used by teachers to teach students 21st century skills at primary
schools. The findings corroborated with a study by Yusoff and Seman (2018) as most
teachers always applied questioning approach to stimulate students’ 21st century thinking
skills at primary schools (Zhao et al., 2016). Such approach provides an exposure for them
to take part in questions, problems, and activities related to real-life contexts (Häkkinen
et al., 2017). Next, the second most preferred approach by teachers was communicative
language teaching (CLT) approach. The use of CLT in primary education is well support
by Littlewood (2013), explaining that the use of CLT has been widely accepted and
integrated into national policies and syllabi within the East Asian education context. The
findings continued with constructivist learning approach, the third highest pedagogical
practice preferred by teachers. The result was supported by Abrami et al. (2015) who
found that the use of cooperative learning among teachers was prevalently high. The use
of discussion to enhance students’ 21st century skills was supported by Joseph (2016).
Evidently, collaboration facilitates the development of creativity and critical thinking
effectively (Karami et al., 2012). Through scaffolding, students’ critical thinking can be
enhanced (Gunawardena, 2019) as the process facilities own meaning. The second least
preferred pedagogical practice was problem-centered instructional approach. By providing
authentic problem, students are engaged in thinking critically (As’ari, 2014). The result was
supported by Ersoy and Başer’s (2014) study, which found that problem-based learning
has positive effects on creative thinking abilities. The findings revealed that technologybased instructional approach was least practiced by teachers to teach 21st century skills in
their classrooms. It was the least used approach to teach 21st century skills at elementary
school level. As supporting environmental factors was found to have significant influences
on teachers’ practices; the adoption technology-based practices can be enhanced if more
technological supports (e.g., hardware, software, ICT resources) are provided. Nevertheless,
the overall adoption of contemporary practices by primary school teachers to teach 21st
century skills is still at a fairly good level. In fact, Malaysia and Singapore are at a more
developed pace in embracing ICT-aided approach for education purposes compared to
other Southeast Asian countries (Garba et al., 2015).
Based on a theoretical perspective, mediation is commonly used to explain the reason for the
existence of a relationship between an exogenous and endogenous construct and mediator
variable aims to reveal the true relationship between an independent and a dependent
construct (Hair et al., 2017). The analysis confirmed the positive relationship between
environmental factors and teachers’ practices. This study found out that environmental
factors have positive impact towards teachers’ attitudes (β = 0.681, p < 0.001) and teachers’
practices (β = 0.211, p < 0.001) in teaching 21st century skills at primary schools. The
result corroborated with Zimmerman’s (2010) study which revealed that environment
significantly affected teachers’ classroom practice. This is because environmental factors
such as support from school, colleagues, resources, facilities, and training programmes can
promote positive attitudes among teachers. According to Stimulus-Organism-Response
(SOR) Theory, supporting environment can stimulus teachers’ internal state such as their
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knowledge, feelings, and behaviour towards the teaching of 21st century skills, which
subsequently affect their adoption of contemporary practices. In fact, one of the major
findings of this study was that teachers’ attitudes had greater influence on their teaching of
21st century skills. As emphasised by Mazarul Hasan et al., (2020), teachers’ attitudes are
important in the implementation of 21st century teaching and learning. This study found
that attitudes play a mediating role in the relationship between environmental factors and
teachers’ practices in developing 21st century skills at the primary school level. According
to Chaiklin (2011), attitudes hold the potential utility for the prediction of behaviours
under a normal circumstance. Teachers with positive attitudes will be more willing to teach
students’ 21st century skills in their lessons. Similarly, teachers’ attitudes were regarded as
the driving force in determining the successful implementation of 21st century learning
among students (Razak et al., 2018; Jansen & Merwe, 2015). This could be well supported
to claim that attitudes exert greater impact on behaviours as evident in Theory of Planned
Behaviour (Ajzen, 1993) which emphasises on the effect of teachers’ perceived resources on
their behaviours to teach 21st century skills.
As the results highlighted that environmental factor positively influenced teachers’ practices
of 21st century skills, it was consistent with the Theory of Planned Behaviour in the sense
that teachers’ perceived ease of supporting environment influenced their behaviours in
teaching 21st century skills in primary classrooms. The present study found that teachers’
positive attitudes on the teaching of 21st century skills exerted positive effect on their
behaviours as in applying instructional
practices that developed students’ 21st century skills

in their classrooms. Hence, the findings of the current study showed consistency with the
Theory of Planned Behaviour proposed by Ajzen (1993). According to the theory, attitudes
exert direct effect on social behaviours, stating that the relationship between attitudes and
behaviours are indisputable. In the current study, teachers’ attitudes on the teaching of 21st
century skills exercised a significant effect towards their instructional practices of teaching
21st century skills in their primary classrooms. When it achieved the accuracy of predicting
behaviours upon attitudes, it signified the confirmatory relationship between attitudes and
behaviours proposed in Theory of Planned Behaviour (Ajzen, 1993). This present study
provided relevant authorities with understanding on the roles of supporting environmental
factors and teachers’ attitudes in promoting the teaching of 21st century skills in primary
education. With sufficient understanding on the supporting environmental factors, the
schools and relevant stakeholders can provide supports to teachers and facilitate the process
of developing students’ 21st century skills in primary classrooms. The findings of the study
served as a reference to teacher-trainers and curriculum designers to produce a more
feasible curriculum and syllabus which can promote students’ development of 21st century
skills. This study contributed to Malaysian literature on primary education by describing
teachers’ attitudes and environmental factors towards the teaching of 21st century skills in
classrooms.
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CONCLUSION
Generally, this study has shed lights on the contemporary practices adopted by Malaysian
primary school teachers in teaching 21st century skills. Five main contemporary practices
have been applied in the local school context. As studies on teacher’s practices are still
scarce, the findings have contributed new understanding on the pedagogical practices
used in teaching 21st century skills at the primary school level. The findings reaffirm that
teachers have awareness towards the importance of 21st century teaching (e.g., Lim et al.,
2017) and have adopted contemporary practices to promote the development of such skills
in schools (Hiong, 2017).
This study also found that teachers’ attitudes and supporting environment factors explain
66% of teachers’ practices. In fact, teachers’ attitudes mediate the relationship between
environmental factors and teachers’ practices. As such, teachers training institutes (IPG)
and universities that offer teacher training programs should place more emphasis on
nurturing positive attitudes among pre-service teachers. Teachers with positive attitudes
are more likely to adopt contemporary practices in teaching 21st century skills. In other
words, improving environmental factors alone may not be adequate to enhance teachers
use of contemporary practices in teaching; teachers’ attitude is a more pertinent factor.
Founded on this basis, steps should be taken by the Ministry of Education to improve
primary school teachers’ attitudes in applying contemporary practices in teaching 21st
century skills. Professional development programme and in-service trainings can be
carried out to help teachers translate theoretical knowledge into actual practice, with more
emphasis on nurturing their positive attitudes. The Teacher Training Division, Ministry
of Education can also conduct workshops to improve teachers’ perception, feelings and
behaviours towards 21st century teaching. Supporting environmental factors particularly
ICT support can further facilitate the adoption of contemporary teaching practices. In
short, both environmental factors and teachers’ attitudes are important factors that can
influence primary school teachers’ practices in teaching 21st century skills.
The findings and conclusions of this study were confined to the context of primary school.
The transferability of the research findings and insights to other schools such as secondary
schools or higher education contexts were limited. Additionally, as this research placed great
emphasis on studying the teaching of 21st century skills among teachers at government
primary schools in Malaysia, the findings may not be generalised across international
and private primary schools. Future studies can compare teachers’ practices according to
different school types. The influence of environmental factors and teachers’ attitudes on
the teaching of 21st century skills have been identified in this research. Future studies
can expand the scope of research by investigating other influencing factors to further
understand the practices in teaching 21st century skills. Large-scale research can also be
carried out to investigate teachers’ state of practices of inquiry-based instructional approach,
communicative language teaching approach, constructivist learning approach, problemcentered instructional approach and technology-based instructional approach. Teachers’
attitudes towards these contemporary practices can be compared. In addition, there are also
needs to understand how different environmental factors influence the teaching of 21st
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century skills among primary school teachers in urban and rural schools. Such findings
will provide to a more comprehensive understanding on the teaching of 21st century skills
within the primary education context in Malaysia.
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