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Abstract 
The reality nowadays, practicing teaching mathematics in the classroom needs efficient 
implementation. This research is conducted to cater this situation. The survey study is aimed to 
identify the practice stages in teaching and learning in 21st century, as well as high order thinking 
skills (HOTS) among mathematics teachers. This study involved 31 mathematics teachers pursuing 
master's degree at Universiti Kebangsaan Malaysia which were selected through simple random 
sampling. The questionnaires consist of teachers’ demographics, 21st century teaching practice 
among mathematics teachers were used in the data collection process. Descriptive analysis consist 
of the value of frequency, percentage and mean which were also used in this study. The study 
found that the 21st century teaching and learning practice in general to be high. It has also been 
found that mathematics teacher applied problem-solving skills in teaching and learning but on the 
other side, they have deficiency in the usage of technological skills. Hence, technological skills of 
mathematics teachers need to be improved by providing them with courses for the teachers to 
attend or special programs related to technology usage in teaching and learning for them to 
follow. Hopefully with this study’s findings, they can help the Ministry of Education to plan a 
strategize programs or courses that can increase the level of teaching and learning practice 21st 
century of teachers to improve the quality of Malaysia education especially in Mathematics 
subject. 
Keywords: 21st Century T&L Practice, HOTS, Teachers’ Content Knowledge 
 
Introduction 
Education is the main contributor to the development of social capital and the country’s 
economy. Education also sparks creativity and generate innovation among younger 
generation to equip them with skills needed to compete in the job market. In addition, 
education helps in enabling the overall economic growth (Pelan Pembangunan Pendidikan 
Malaysia (PPPM) 2013-2025). 21st century teaching and learning (T&L) is an important 
element in the country’s education system. This is in line with the rapid development of 
education. 21st century T&L is one of the aspirations of the Ministry of Education (MOE) 
Malaysia in the development of 21st century skills that are relevant to the local context. 
Accordingly, providing a platform for Malaysians to compete internationally (Hisyam & 
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Nasruddin, 2016). Hence, the 21st century T&L is expected to produce critically thinking 
students and are expert in solving problems in everyday life. 
 
Among the 21st century learning goals is to produce students who are highly productive, 
proficient in communication, have high-order of thinking skills (HOTS) and skilful in the use 
of information and communication technology (ICT).This is in line with the Model Partner for 
21st Century Skill (2015). This model combines several components of students’ success with 
the 21st century support system such as critical thinking skills, communication skills, reflection 
skills, collaborative skills, assessment skills, problem-solving skills, technological skills, 
innovation skills and creativity. Critical thinking skills comprise of reasoning, being creative 
and responsible, solving problems, making judgements and decisions, accessing, evaluating, 
and using information and making decisions (Wilson-Ahlstrom, et al., 2014). The 
communication skills are the process of delivering and receiving information that may come 
in various forms – either verbal or non-verbal (Quieng et al., 2015). Reflection skills involve a 
process of teacher recalling their teaching, approach or strategy, and their self-ability in 
teaching. This level of skills is important as the teacher can detect various weakness or flaws 
during T&L. Collaborative skills can be referred to the interpersonal skills, teamwork, 
flexibility and cultural competencies that require a lot of understanding, compromise, 
sacrifice and effort (Wilson-Ahlstrom, et al., 2014). Assessment skills encompass the process 
of obtaining information to identify the students’ progress and achievement using various 
approaches and methods ). 
Problem-solving skills are related to critical thinking skills, which can be a tool to trigger new 
ideas or abilities. Creativity is a form of information transfer which involves the use of 
knowledge or skills that were previously learned on new situations (Ormrod, 2014). 
Innovation is an improvement and modernization of the existing T&L. 

  
Teachers need to equip themselves with these skills before teaching effectively. This is 
because teachers are the factors that underpin success in building the 21st century skills of 
the students. Teachers can also contribute to the students’ weakness in mastering the 
communication skills, critical thinking and problem solving if they are not well-equipped with 
the 21st century skills (Carlgren, 2013). In addition, teachers also the key role in keeping up 
with the progress of the education development. Teachers are required to understand and 
be willing to make changes in T&L to suit with the 21st century learning. Thus, the teachers’ 
21st century T&L practice is seen as an effort that should be taken seriously. This is also 
coherent with the aspirations of Ministry of Education (MOE) Malaysia that the teachers can 
identify the 21st century skills that are relevant to the local context, providing a platform for 
Malaysians to compete internationally (Hisyam & Nasruddin, 2016).  
 
Statement of the Problem 
This is a descriptive study which was implemented to identify the levels of mathematics teachers 
in their teaching and learning (T&L) practices. Therefore, quantitative method of survey research 
design was used to collect the data. This method collects information from predetermined 
samples. This study used questionnaire to obtain information regarding to the respondents’ 
background and mathematics teachers’ 21st century T&L practices. The use of survey method using 
questionnaire is to easily facilitate researchers to obtain cooperation from the respondents. 
Besides, using questionnaire is easier to administer and the data is easily collected and analysed 
(McMillan & Schumacher, 2014). 
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Location, Population and Sample 
This study was conducted on mathematics teachers who are teaching in Besut district, 
Terengganu. A total of 226 teachers (80 males and 146 females) were selected to be the samples 
in this study. The respondents were selected based on teachers who taught Mathematics at the 
school which consists of 123 primary school teachers and 103 secondary school teachers. The data 
was collected for four months from November 2017 to February 2018 by distributing the 
questionnaires. The size of the sample is enough to carry out one’s study. The minimum size for 
an inference is around 30 people (Fraenkel & Wallen, 1993). 

 
Research Instrument 
This study used questionnaires on the 21st century T&L which were modified from Badrul Hisham 
and Nasaruddin’s (2017) questionnaires. There are eight constructs in the 21st century T&L 
practices which are communication, reflection, collaborative, assessment, problem-solving, 
technological, and innovation skills as well as creativity. The reliability of this instrument is based 
on the value of Cronbach’s Alpha which is 0.901. This instrument uses 5-points Likert scale that 
indicates 1 = never, 2 = almost never, 3 = rarely, 4 = often and 5 = very often. 

 
Research Findings 
The findings of this study were analyzed and summarized based on the objectives and research 
questions. Descriptive analysis was used to describe the samples’ demographic using frequency 
and percentages. The descriptive statistical analysis is based on the interpretation of the mean 
score. The mean score is as shown in Table 1. This analysis was used to view the levels of the 21st 
century T&L practices. Table 2 shows the demographic mathematics teachers in terms of gender 
and schools. 
 
Table 1 
Mean Score 

Mean score  Interpretation (level) 

1.00 – 2.33  Low 
2.34 – 3.66  Moderate 
3.67 – 5.00  High 

Sourcer: Pallant (2007) 
 

Table 2 
Demographic Analysis 

 
What are the levels of the 21st century T&L practices among mathematics teachers in terms of 
communication, reflection, collaborative, assessment, problem-solving, technological, and 
innovation skills as well as creativity? 
 
 

 Respondent Frequency Percentage (%) 
 

Male 80 35.4 

Female 146 64.6 

Secondary School  103 45.6 
 Primary School 123 54.4 
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The Mathematics Teachers’ Levels of 21st Century Teaching and Learning Practice 
This section describes the results from the self-assessment of the 21st century teaching and 
learning practice. Eight constructs as mentioned above are to be discussed in this study. 
Descriptive analysis using mean and standard deviation was done to determine the levels 
of 21st century T&L practice. The results are shown as follows. 

 
Table 3 
The Mathematics Teachers’ Levels of 21st Century T&L Practice 

Scale M
e
a
n 

Stan
dard 
Devi
ation 

Interpret
ation 

Communic
ation Skills 

3.
7
9 

0.41 High 

Reflection 
Skills 

3.
7
3 

0.37 High 

Collaborat
ive Skills 

3.
6
2 

0.45 Moderat
e 

Assessme
nt Skills 

3.
7
7 

0.33 High 

Problem-
solving 
Skills 

3.
9
9 

0.47 High 

Technolog
ical Skills 

3.
3
1 

0.47 Moderat
e 

Creativity 3.
7
6 

0.43 High 

Innovation 
Skills 

3.
4
8 

0.51 Moderat
e 

Total 
Mean 

3.
6
8 

0.43 High 

 
The descriptive analysis in Table 3 shows that the 21st century T&L practice among mathematics 
teachers for the problems-solving construct is at high level with mean = 3.99 and sd = 0.47. 
Meanwhile, the technological aspect is at the lowest with mean = 3.31 and sd = 0.47. Overall, the 
mean score of the 21st century T&L practice of the mathematics teachers is at high level with 
mean = 3.68 and sd = 0.43. 
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Table 4 
The Mathematics Teachers’ Levels of 21st Century T&L Practice in the Communication Skill 
Aspect 

Items Never Almost 
never 

Rarely Often Very Often 

f % f % f % f % f % 

AKK1 1 0
.
4 

1 0
.
4 

6
8 

3
0
.
1 

1
3
8 

6
1
.
1 

1
8 

8
.
0 

AKK2     
  

4
1 

1
8
.
1 

1
5
9 

7
0
.
4 

2
6 

1
1
.
5 

AKK3     2 0
.
9 

6
7 

2
9
.
6 

1
4
5 

6
4
.
2 

1
2 

5
.
3 

AKK4     1 0
.
4 

5
3 

2
3
.
5 

1
5
4 

6
8
.
1 

1
8 

8
.
0 

AKK5 1 0
.
4 

2 0
.
9 

8
4 

3
7
.
2 

1
2
4 

5
4
.
9 

1
5 

6
.
6 

Total 2 0
.
2 

6 0
.
5 

3
1
3 

2
7
.
7 

7
2
0 

6
3
.
7 

8
9 

7
.
9 

Mean 3.79 

Standa
rd 
Deviati
on 

0.41 

 
The overall descriptive analysis in Table 4 for communication skills aspect in the teachers’ practice 
is at high level with min = 3.79 and sd = 0.41. The overall frequency distribution and percentage 
show that teachers often practised communication skills during T&L sessions as the percentage of 
the scale ‘often’ and ‘very often’ have the highest percentage of 71.6%. All of these items show a 
percentage that is greater than 60% for the ‘often’ and ‘very often’ scales. Item AKK2, 
“Encouraging students to communicate in carrying out group work provided by the teachers” has 
the highest percentage of 81.9%. This result shows that teachers have always encouraged their 
students to communicate while performing tasks in groups. However, the teachers did not 
emphasize more on the practice of giving group assignments to the students as the item AKK1, 
“Giving the group assignment to the students” has the lowest percentage of 66.1%. 
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Table 5 
The Mathematics Teachers’ Levels of 21st Century T&L Practice in the Reflection Skills 
Aspect 

 
Items 

 Never Almost 
never 

Rarely Often Very 
Often 

 f % f % f % f % f % 

AKR1  
  

2 0
.
9 

7
6 

3
3
.
6 

1
4
1 

6
2
.
4 

7 3
.
1 

AKR2      4 1
.
8 

9
9 

4
3
.
8 

1
1
7 

5
1
.
8 

6 2
.
7 

AKR3  1 0
.
4 

3 1
.
3 

1
1
0 

4
8
.
7 

1
0
5 

4
6
.
5 

7 3
.
1 

AKR4          2
4 

1
0
.
6 

1
3
2 

5
8
.
4 

7
0 

3
1
.
0 

Total  1 0
.
4 

9 1
.
0 

3
0
9 

3
4
.
2 

4
9
5 

5
4
.
8 

9
0 

1
0
.
0 

Mean 3.73 

Standard 
Deviatio
n 

0.36 

 
Table 5 shows the descriptive analysis of reflection skills and the total mean is at high level with 
mean = 3.73 and sd = 0.36. Overall, the teachers have often practised the above mentioned skills 
in T&L sessions as the percentage of ‘very often’ scale is the highest which is 64.8% compared to 
other scales. However, there are also items that obtained percentage less than 50% for the ‘often’ 
and ‘very often’ scales. This is because the items indicated as being less practised compared to 
other items. The item that has the highest percentage of 89.4% is item AKR4, “Writing a reflection 
aster T&L session” while item AKR3, “Getting feedbacks from peers after T&L session” has the 
lowest percentage of 49.6%. Thus, teachers have always performed reflection themselves after 
T&L sessions but did not emphasize optimally on getting feedbacks from their colleagues. 
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Table 6 
The Mathematics Teachers’ Levels of 21st Century T&L Practice in the Collaborative Skills 
Aspect 

 
 The total mean from the collaborative skills aspect is 3.62 with sd = 0.45 as illustrated in 
Table 6. Overall, the ‘often’ scale is the scale that obtain the highest frequency percentage of 
52.4% as compared to other scales. Hence, the teachers were found to have often implemented 
the collaborative skills in their T&L practices even though the percentage is not that high. The item 
that has the highest percentage of 66.3% is item AKKO4, “Using collaborative approach” whereas 
item AKKO2, “Encouraging the  
 

 

 

Item
s 

Neve
r 

Almost 
never 

Rarely Often Very 
Often 

f % f % f % f % f % 

AKK
O1 

    6 2
.
7 

9
2 

4
0
.
7 

1
0
9 

4
8
.
2 

1
9 

8
.
4 

AKK
O2 

  
8 3

.
5 

1
0
8 

4
7
.
8 

9
6 

4
2
.
5 

1
4 

6
.
2 

AKK
O3 

    5 2
.
2 

8
3 

3
6
.
7 

1
2
9 

5
7
.
1 

9 4
.
0 

AKK
O4 

    3 1
.
3 

7
3 

3
2
.
3 

1
4
0 

6
1
.
9 

1
0 

4
.
4 

Total   2
2 

2
.
4 

3
5
6 

3
9
.
4 

4
7
4 

5
2
.
4 

5
2 

5
.
8 

Mea
n 

3.62 

Stan
dard 
Devi
ation 

0.45 
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The descriptive analysis in Table 7 displays that the total mean for the assessment skills aspect is 
at high level with mean = 3.77 and sd = 0.36. The total percentage for the ‘often’ and ‘very often’ 
scales is 69.2%. Therefore, it is the highest percentage compared to other scales. From this finding, 
it shows that teachers have regularly practised assessment skills during their T&L session. Item 

Table 7 
The Mathematics Teachers’ Levels of 21st Century T&L Practice in the Assessment Skills 
Aspect 

Item
s 

Neve
r 

Almos
t 
never 

Rarely Often Very 
Often 

f % f % f % f % f % 

AKP1     
  

4
1 

1
8
.
1 

1
5
7 

6
9
.
5 

2
8 

1
2
.
4 

AKP2     1 0
.
4 

1
0
5 

4
6
.
5 

1
1
7 

5
1
.
8 

3 1
.
3 

AKP3     2 0
.
9 

8
8 

3
8
.
9 

1
3
4 

5
9
.
3 

2 0
.
9 

AKP4   
 

6 2
.
7 

1
0
9 

4
8
.
2 

1
0
4 

4
6
.
0 

7 3
.
1 

AKP5     
  

3
1 

1
3
.
7 

1
7
1 

7
5
.
7 

2
4 

1
0
.
6 

AKP6         2
6 

1
1
.
5 

1
5
6 

6
9
.
0 

4
4 

1
9
.
5 

Total   9 0
.
7 

4
0
0 

2
9
.
5 

8
3
9 

6
1
.
9 

1
0
8 

8
.
0 

Mea
n 

3.77 

Stan
dard 
Devi
ation 

0.33 
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AKP6, “Give immediate feedback on the students’ assignments” obtains 87.6% which is the highest 
frequency percentage while item AKP4, “Encouraging the students’ to assess their peers” has the 
lowest frequency percentage of 47.8%. This situation summaries that the teachers have always 
given their feedbacks on the students’ work as soon as possible but the students were likely to 
have less motivation to evaluate their own peers. These happened due to various factors such as 
the teachers believed that students’ abilities were influenced by the insufficient and time 
constraint. 

 
Table 8 
The Mathematics Teachers’ Levels of 21st Century T&L Practice from Problem-solving Skills 
Aspect 
 

Items Ne
ve
r 

Al
mo
st 
ne
ver 

Rarel
y 

Ofte
n 

Very 
Ofte
n 

f % f % f % f % f % 
APM1     

  
3
2 

1
4
.
2 

1
6
2 

7
1
.
7 

3
2 

1
4
.
2 

APM2         3
3 

1
4
.
6 

1
3
2 

5
8
.
4 

6
1 

2
7
.
0 

APM3     1 0
.
4 

2
9 

1
2
.
8 

1
6
4 

7
2
.
6 

3
2 

1
4
.
2 

APM4     2 0
.
9 

5
9 

2
6
.
1 

1
3
8 

6
1
.
1 

2
7 

1
1
.
9 

Total   3 0
.
3 

1
5
3 

1
6
.
9 

5
9
6 

6
5
.
9 

1
5
2 

1
6
.
8 

Mean 3.99 
Standard 
Deviation 

0.47 

 
The descriptive analysis in Table 8 portrays the total mean for the problem-solving skills aspect is 
at high level with mean = 3.99 and sd = 0.47. Overall, the ‘often’ scale has the highest percentage 
of 65.9% indicating that teachers have habitually practised the problem-solving skills in their T&L 
session. The item that has the highest percentage of frequency is APM3, “Encouraging the 
students to use various problem-solving strategies” which is 86.6% whereas item APM4, “Ensuring 
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the given problems are multidisciplinary” has the lowest frequency percentage of 73%. To 
conclude, teachers were found to have always encouraged the students to diversify their 
strategies to solve problems but the problems given by the teachers were not multidisciplinary 
 
Table 9 
The Mathematics Teachers’ Levels of 21st Century T&L Practice in the Technological Skills 
Aspect 

Items Nev
er 

Al
mo
st 
nev
er 

Rare
ly 

Oft
en 

Ve
ry 
Of
te
n 

f % f % f % f % f % 

AKT1 
  

7 3
.
1 

1
5
3 

6
7
.
7 

6
0 

2
6
.
5 

6 2
.
7 

AKT2 
  

6 2
.
7 

1
0
8 

4
7
.
8 

1
0
5 

4
6
.
5 

7 3
.
1 

AKT3 
  

5 2
.
2 

1
1
9 

5
2
.
7 

9
0 

3
9
.
8 

1
2 

5
.
3 

AKT4 
  

1
9 

8
.
4 

1
2
0 

5
3
.
1 

8
0 

3
5
.
4 

7 3
.
1 

AKT5 8 3
.
5 

3
7 

1
6
.
4 

1
4
0 

6
1
.
9 

3
7 

1
6
.
4 

4 1
.
8 

Total 8 0
.
7 

7
4 

6
.
5 

6
4
0 

5
6
.
6 

3
7
2 

3
2
.
9 

3
5 

3
.
2 

Mean 3.31 

Standard Deviation 0.47 

 
Table 9 shows the descriptive analysis for technological skills aspect. The total mean of the 
technological skills is at moderate level with mean = 3.31 and sd = 0.47. The ‘rarely’ scale has the 
highest percentage of 54.9% which indicates that the teachers have rarely used technological skills 
in their T&L sessions. However, the teachers still encouraged their students to use suitable 
technology in finishing their assignments. This is based on the result of item AKT2, “Encouraging 
students to use technology in completing their tasks” has the highest percentage which is 50%. 
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Meanwhile, item AKT5, “Using online learning such as e-book, e-video, e-learning, and others” has 
the lowest percentage of frequency which is 17.3%. Hence, the use of online learning was still low 
in the teachers’ T&L practice. 
 
Table 10 
The Mathematics Teachers’ Levels of 21st Century T&L Practice in the Creativity Aspect 

Items Neve
r 

Almost 
never 

Rarely Often Very 
Often 

f % f % f % f % f % 

AK1     1 0
.
4 

5
7 

2
5
.
2 

1
5
8 

6
9
.
9 

1
0 

4
.
4 

AK2     1 0
.
4 

6
0 

2
6
.
5 

1
5
4 

6
8
.
1 

1
1 

4
.
9 

AK3         7
7 

3
4
.
1 

1
4
1 

6
2
.
4 

8 3
.
5 

AK4     1 0
.
4 

5
9 

2
6
.
1 

1
5
3 

6
7
.
7 

1
3 

5
.
8 

Total   3 0
.
3 

2
5
3 

2
8
.
0 

6
0
6 

6
7
.
0 

4
2 

4
.
6 

Mean 3.76 
Stand
ard 
Devia
tion 

0.43 

 
The descriptive analysis in Table 10 shows that the total mean of creativity skill is at a high level 
with mean = 3.76 and sd = 0.43. Overall, the ‘often’ scale obtains the highest percentage of 66.6% 
and indicates that the teachers often practice creativity during their T&L session. Item AK1, “Using 
creativity in T&L” has the highest percentage of frequency which is 74.45 while item AK3, 
“Applying the creativity elements during T&L process” has the lowest percentage of frequency 
which is 65.9%. Hence, teachers have often applied creativity skills during T&L sessions but the 
creativity element was still not implemented during T&L process.  
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Table 11 
The Mathematics Teachers’ Level of 21st Century T&L Practice from Innovation Skill Aspect  

Items Never  Almost 
never 

Rarely Often Ver
y 

Oft
en 

F           % 
 
 
 
 
4          0.4 

 F        % 
2           0.9 
6           2.7 
9           4.0 
8           3.5 
22         2.4 

F                % 
112       49.6 
108       47.8 
107       47.3 
110       48.7 
436       48.2 

F         % 
109   48.2 
106   46.9 
103   45.6 
105   46.5 
423  46.8 

F         % 
3      1.3       
6      2.7            
7      3.1             
3      1.3             
19    2.1           

AKI1  
AKI2  
AKI3  
AKI4  
Total  
Mean  3.48 

Standard 
Deviation 

 0.51 

 
The descriptive analysis in Table 11 illustrates the overall mean of innovation skills as at moderate 
level with mean = 3.48 and sd = 0.51. The ‘rarely’ scale has the highest percentage of 48.2% which 
indicates that teachers have rarely implemented innovation skills in their T&L practices. The item 
that obtained the highest percentage of 49.6% is item AKI2, “Delivering innovative inputs in the 
classroom” whereas item AKI4, “Applying innovative skills in a students’ group work” has the 
lowest percentage of frequency of 47.8%. These findings suggest that although the teachers did 
not put a lot of work in implementing the innovative skills, but the teachers were still trying to give 
innovative inputs in the classroom. 
 
Discussion 
The Mathematics Teachers’ Level of 21st Century Teaching and Learning Practice 
Based on the findings of this study, the mathematics teachers’ level in practising the 21st century 
teaching and learning (T&L) is high and consistent with the study done by Amiree (2016) and 
Hisham and Nasruddin (2016). However, it is not in line with Uche et al. (2016) that found that 
there was moderate level in the teachers’ awareness regarding to the 21st century teaching and 
learning. Nevertheless, if every construct is examined, there are still many things that need to be 
done so that the 21st century T&L will improve. For communication skills construct, it shows that 
the teachers have often encouraged their students to communicate in carrying out the group work 
given. This practice is very good because teachers with good communication skills can develop a 
fun and exciting learning environment (Nurul & Isha, 2014), but the teachers were less likely to 
give assignments that involve group work to encourage the students to communicate. This 
indirectly reduces the students’ communication skills in doing their tasks. The students have many 
ideas that can be developed and shared with friends during the learning process (Ahmad Rizal, 
2016). Effective communication skills also refer to the communication that occurred among the 
students themselves during the group works and presentations. Therefore, teachers need to 
perform more activities that can enhance the students’ communication skills (Ong Sze Chong, 
2018). This is very significant because communication skills are considered as an important 
element that the students need to master. This element is vital to meet their needs during the T&L 
process as well as preparations to cope with working environment (Berry, 2012) or social 
interaction (Salmi & Isha, 2014). 
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 The results of this study also showed that the teachers have always performed reflection 
after T&L sessions. In Ainon (2016) study on the T&L session conducted by Arabic language 
teachers, it found the same insights as this study. Reflection skills can help the teachers identify 
their weaknesses and flaws during the T&L process (Ainon, 2016). Indirectly, this practice can 
increase the quality of the teachers’ work (Rosnah, Faizal & Saedah, 2014). Therefore, reflection 
skills should always be practiced. On the other hand, teachers who always practise reflection skills, 
they still lack of skills that involve obtaining feedbacks from their colleagues after the T&L sessions. 
This is due to the teachers who have put more effort on emphasizing the students’ ability to master 
mathematics rather than getting feedbacks from their colleagues. Teachers need to get feedbacks 
from their colleagues more often to increase and improve the T&L quality. This immediate action 
will increase their ability (Fatemeh, 2015) and give better impacts to their students in empowering 
mathematics. The findings of this study also indicates that the teachers have practised 
collaborative approach in T&L sessions but less encouraged their students to use various types of 
social media to interact. Many factors can be the cause for this situation, as such there are limited 
number of media facilities that the teachers can use. Teachers may also be in a lack of control over 
such media applications such as Frog VLE, Telegram and others. 
  
 The results also showed that the teachers did not diversify the use of social media for 
students to interact. Thus, this illustrates that teachers are still bound by the usual use of social 
media without knowing that there are ways to diversify their usage. Assessment skills are the skills 
that must be implemented by teachers in line with the School-Based Assessment (PBS) system. 
Therefore, the skills have become the current practice for teachers. Nevertheless, these findings 
found that the encouragement for the students to assess their peers are relatively weak. Perhaps, 
this is because either the teachers were less likely to believe their students’ ability to assess their 
peers or there were some time constraints during the T&L sessions. Thus, in order to solve this 
issue, teachers need to put their trust in the students by giving them encouragement to assess 
their friends and allocate appropriate time for this practice. 
 
 This study has also found that the teachers have always stimulated their students to diversify 
their problem-solving strategies and applied problem-solving skills in their T&L sessions in order 
for the students to be able to analyze a situation systematically and generate, implement, and 
evaluate any solution. There is no exception for the problem-solving skills in mathematics subject 
(Bruun, 2013). These skills are really important to stimulate the students’ thinking. Students will 
not bound by only one problem-solving method. However, the findings also indicated that teachers 
gave less multidisciplinary type of solving problem and which was not consistent with the study by 
Arikan (2016).  This may be because the teachers often focused on only one type of problem-
solving method and this finding is similar with the study by Bruun (2013). Teachers must give 
variety of disciplines in problem-solving process so that the students are not bound to only one 
method (Bruun, 2013). The use of special modules can help teachers to improve their problem-
solving skills (Takahashi, 2016). Teachers’ technological skills are found to be at moderate level. 
This may be due to the teachers’ skills level and the use of technology was still low (Amiree, 2016, 
Rizal & Rehan, 2010) and  teachers were still not well-prepared in using the latest technology in 
the T&L process. However, it does not coincide with the findings of Sharifah and Kamarul (2011) 
which stated that teachers are prepared to use the ICT approaches. Overall, the use of 
technological skills is still low. Teachers were found to have always encouraged their students to 
use technology while doing assignments but the teachers used less online learning platform such 
as e-books, e-learning and others.  This is because of the inadequate facilities at the school due to 
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the various obstacles in applying the new approaches to the teachers’ teaching (Anderson & Piazza, 
1996). These technological skills are closely related to the various facilities and the teachers’ 
knowledge in using such equipment or software. 
  
 In this study, teachers were found to frequently add creativity in their T&L practices. Amiree 
(2016) found that teachers a have high level of creativity which is consistent in this study’s findings. 
Teachers’ practice will affect the students’ creativity indirectly (Noziati, 2017). Through creative 
T&L activities, students can generate more fun learning experiences thus, able build new 
experiences in facing real life (Farhana, Hayati & Nasir, 2015). However, the study found that 
teachers did not apply creative element in their T&L process. The application of creative element 
requires teachers to make early preparations and increase their level of knowledge, so more time 
and willpower needed to ensure the success of this implementation. Meanwhile, the level of 
innovation skills for the 21st century T&L practice of mathematics teachers is found to be moderate. 
Teachers were found to be practicing less than 50% innovation skills in classroom. Innovation 
inputs were more emphasized compared to other skills in innovation skills such as using innovation 
skills in T&L and applying element of innovation in T&L process. 
 
 Applying innovation skills in students’ group work marked as the lowest level in this skills. 
This may be due to the lack of teachers’ understanding or the skills themselves. This calls for the 
need for the teachers to work on the innovative skills thus, these skills can be applied in the T&L 
successfully (Azman, 2018). Teachers who get sufficient training in innovative skills can increase 
the use of these skills in the classroom (Sanchez et al, 2012). Innovation skills are really important 
as they can give the students freedom and motivation in their learning process. As a result, they 
can invent new knowledge, solve problems, generate ideas and make wise decisions to face life 
challenges (Zamri, 2012). This is equivalent to the efforts of Ministry of Education to uplift the 
teaching profession by emphasizing on teamwork, pro-activity, creativity and innovation as well as 
producing generations who are capable of competing and facing challenges in this global world. 
Generally, many studies have found that teachers have been practicing the 21st century T&L but 
the level of this practice needs to be further enhanced by mastering the skills of the 21st century 
T&L. 
 
Conclusion 
The major finding indicates that in this study teachers have profound level in practising the 21st 
century T& L which can be shown by the quantitative data. However, certain element in the major 
construct including communication skill has to be improved. The usage of social media is rather 
limited among teachers due to moderate level of their technical skills. All these suggest a proactive 
action in ensuring the effectiveness of the integration of 21st century T& L in classroom. Teachers 
professional development has to be upgraded through attending related programs, offered by the 
ministry of education. Teachers’ community can also play role particularly in sharing experiences 
and ideas of their successful stories in classroom. Since reflection in this study is considered 
limited, then by instilling the importance of doing reflection of their T & L practice will benefit them 
in improving the said skills.  
In addition, mathematics teachers need to be well-equipped with the 21st century T&L skills to be 
able to compete and deal with increasingly challenging era of globalization. This study is expected 
to contribute significantly to various parties involved which are responsible in order to improve 
this country’s education system especially in mathematics education. This study is also to meet the 
needs of the Malaysia Education Blueprint (2013-2025) under the system aspirations to increase 

https://www.thesaurus.com/browse/equivalent


INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 8 , No. 2, 2019, E-ISSN: 2226-6348 © 2019 

328 
 

the students’ success so that it is aligned with the resources channelled into the system. Such 
studies should be continuously carried out as an improvement to the existing researches and 
provide additional values in order to produce the best teaching practice. Teachers also will be more 
at ease gain more satisfaction in carrying out their T&L activities.  
 
Therefore, the 21st century T&L practice study is expected to help in ensuring the achievement of 
nation  education vision which will produce effective, efficient and caring mathematics teachers 
for the betterment of our education system. For future works, it is recommended to apply 
qualitative approach in exploring on what is actually happen in mathematics classroom? 
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