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Abstract: Malaysian Education Plan 2013-2025 has outlined strategic planmng with aim to raise Malaysian
education standard to be at par to international standard. To measure the quality of the transformation of
Malaysian Education System and comparable internationally, performance of Malaysian students in TIMSS
and PISA were used. Many have raised questions on Malaysian student’s performance in both intemational
assessments especially in the latest assessments where Malaysian student’s performance was far from
convincing. Therefore this study was aimed to investigate is there any transformation occur in science learning
towards student’s achievement in TIMSS and PTSA. This research used qualitative approach where the data
were collected through three methods which were mterviews, observations and also document analysis. From
the findings, the teachers agreed that TIMSS and PISA did affect teaching and learning in science classroom
especially on the use of set induction. They also revealed improvements in science classroom especially on the
integration of higher order thinking skills and the approach of science teacher in classroom. The study also

highlighted the importance of using students centered learning n science classroom.

Key words: Assessment, teaching and learning, science classroom, PISA, TIMSS

INTRODUCTION

Malaysia towards becoming a developed nation in
year 2020 has put education as one of the major forces to
spur the country towards that objective. The new
National Education Blueprint has outlined strategic
priorities to achieve this and has transformed the national
education towards holistic system that focuses on
changing the traditional teacher-centered learning to a
more immersive and mteractive learmming. As the
Prelimmary Bluepnint Report has 1dentified that success of
an education system depended on what students know,
understand and able to do and it is not enough for our
students to just master the content of the knowledge but
they must be able to creatively apply the knowledge into
unfamiliar problems.

Program for International Student Assessment
(PISA) and Trends in International Mathematics and
Science Study (TIMSS) have the tools to measure such
skills and are comparable internationally. This new
Malaysian Education Plan 2013-2025 also aspire Malaysia
to be in the top third of countries in term of performance
i mternal assessments as measured by outcomes in
TIMSS and PISA in the space of 15 year.

There are many factors that could contribute towards
the student’s performance such as their effort, school
facilities and many more. However, there 1s one factor that
plays a bigger role towards the student’s performance
than the other factors which is teachers (Ismail et ol
2015). Effective teachers would bring a transformative
power towards the student’s performance as effective
teachers has a direct influence m enhancing student’s
performance (Tucker and Strong, 2005).

To be an effective, a teacher needs to master the
subject matter and good pedagogy skill to enable the
teacher to deliver the content effectively. Besides, it will
help students to have better understanding and to avoid
from having misconception. Having both skills mentioned
probably will not sufficient to be claimed as an effective
teacher. In fact, an effective teacher needs to have the
Pedagogical Content Knowledge (PCK). PCK involves
combmation of both subject matter and pedagogy.
Knowing what teaching skills that fit the subject matter to
be taught and also the ability to determine how the
subject matter could be arranged for a better teaching
strategy.

Since, TIMSS and PISA are essentially new to our
education system, our teachers have been trained to
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effectively teach our students to succeed in our national
assessments. However, there is no specific training
provided to teachers regarding TIMSS and PISA and all
its assessment tools. To make it worse, TIMSS and PISA
assessed our students from different point of view. This
causes challenge on science teacher’s ability in subject
matter, pedagogy and pedagogical content knowledge to
prepare the students for TIMSS and PISA. In another
word are the teachers ready to teach students effectively
so that students could perform in TIMSS and PISA? The
objective of this study 1s to mvestigate the changes that
occur 1 sclence classroom  towards  student’s
performance in TIMSS and PISA. The stated objectives
that accompanied the study are:

*  To determine the effects of TIMSS and PISA towards
teaching and learning in science classroom

¢+ To investigate how TIMSS and PISA can improve
teaching and leaming in science classroom

*  Todetermine what is the best method of teaching for
students to perform in TIMSS and PISA

Literature review: In October 2011, the Mimstry of
Education launched a comprehensive review of the
education system in Malaysia in order to develop a new
National Education Blueprint. This decision was made
with the aim to raise Malaysian education standard to be
at par to intermational standards, the government’s
aspiration of better preparing Malaysia’s children for the
needs of the 21st century and increase public and parental
expectations of education policy. The result 15 a
prelimmary blueprint that evaluates the performance of
Malaysia’s education system against historical starting
points and nternational benchmarks. The blueprint also
offers a vision of the education system and students that
Malaysia both needs and deserves and suggests eleven
strategic and operational shifts that would be required to
achieve that vision. The Ministry hopes that this effort
will mform the national discussion on how to
fundamentally transform the Malaysia education system
to be in the top third of countries in term of performance
in international assessments.

International assessments: Malaysia has decided to take
part in international assessments two decades ago as a
way to ensure our competitiveness in the world stage.

TIMSS: Since 1999, Malaysia has participated m an
international education assessment called TIMSS. TIMSS
which stands for Trends in International Mathematics and
Science Study (TIMSS) 1s used to measure the student’s
achievements m mathematics and science for year 4 and
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form 2. The assessment has been running since the 1995.
In 2011, <60 countries all around the world have taken part
wvolving <500000 students. The assessment measured
the student’s performance m two aspects; content such
as algebra and geometry and cognitive skills such as
knowing, applying and reasoning. For the first
nvolvement m TIMSS, Malaysia scored 519 points in
Mathematics and was ranked at 16th from 28 countries
that took part. So, it was above the international average
but the score was still way beyond our closest neighbour,
Singapore who scored a whopping 604 pomts for
Mathematics and was ranked at 1st position. For science
assessment, Malaysia scored 492 points which was
also above the international average and was ranked at
22nd position.

For the second assessment m 2003, Malaysia’s
performance in term of ranking did increase even though
the score declined. For Mathematics, Malaysia scored 508
pomnts which was stll above the international average
while climbed mnto 10th position out of 45 countries. For
science assessment, our students scored 510 points; 18
points of increase compared to the last assessment and
climbed the ranking up to 20th position. The controversial
moment occurred in 2007 when Malaysia performance in
TIMSS was so bad and fell down below the international
level. The score for Mathematics fell to 474 points and
ranked at 20th from 48 countries while science fell to 471
and was ranked at 21st from 48 countries. However, the
biggest concern from the result was not the ranking or
points but analysis on the student’s performance. Almost
20% of our students failed to achieve the mimmum
benchmarks in both Mathematics and science.

From the analysis, Malaysian students have failed to
use the knowledge they have acquired i problem solving
questions. They have shown that they understood the
basic concept of Mathematics and science but lacked n
term of applying the concept into real life situation.

The report also acknowledged that only 2-3% of our
students managed to succeed at the highest level which
ivolves complex-problem solving. This numbers was far
too low in comparison to ow nearest neighbour,
Singapore where >30% of their students involved in
TIMSS scored at the highest benchmark level.

So, the problem lies in the second part of the
assessment, cognitive part. TIMSS assesses the
student’s ability in cognitive skills from three different
areas which are knowledge recall, the application of
knowledge in solving problem and the ability to reason in
working through problems. Our students failed to perform
in all three areas. In the preliminary report published by
the Mimstry of Education, three factors have been
thought to be the mam factors behind the declining
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performance of our students in the year 2007, First factor
was on the mcomplete coverage of the concepts tested in
TIMMS. However, this factor according to the report
does not cause any major effect towards the student’s
performance as only 10% of the syllabus tested was not
covered. The second factor bemng discussed was the
language used. Since TIMSS used both English and
Malay language in their assessment, this factor also has
been put aside. The third factor was the sampling
distribution which also cammot be taken into account as
the sample was spontaneously distributed.

PISA: Another intemational assessment participated by
Malaysia 1s called PISA which stands for Program for
This
measured form 3 students in three components which are

Intemational Student Assessment. assessimert
reading, mathematics and science literacy. Other than the
three components, this assessment also measures general
or cross-curricular competencies such as problem solving
as this assessment emphasizes on functional skills that
the students have learned from school.

The first assessment was conducted m the year of
2000 and the assessment 1s run every 3 years. The most
recent assessment was in 2015. Malaysia first involvement
in PISA was in 2009 and the result was not admirable
either. Malaysia was ranked i the bottom third for all
three components out of 74 countries participated. From
the preliminary, Malaysia’s performance in PISA in 2009
was far lower than other regional countries; at least 100
points lower than Smgapore, Japan and Hong Kong.

In this assessment, they measured that a 38 point
means a year of schooling. If country A scored 38 points
higher than country B, it means that country A have an
extra year of school. In case of our country that scored at
least 100 pomnts less than the other regional country, it
means that our 15 year old students performed like they
have less of 3 year of schooling than the 15 years old from
the regional country. Less year of schooling could be
seen as having less knowledge. Further breakdown into
Malaysia’s performance in PISA, it was discovered that
almost 60% of students failed to achieve the minimum
benchmarks in PISA. The
benchmark represents the mimimum proficiency to
effectively and productively participate in daily life
situation. While for reading and science components, 44%
and 43% also failed to achieve the minimum level of
proficiency. To make it worse, not <1% (0.1% to be exact)
managed to achieve the highest level performance.

in Mathematics where

Higher order thinking skills: TIMSS and PISA, the
questions m both assessments are more on Higher order
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Thinking Skills (HOTS) type of questions. HOTS defined
as a level higher than just memorizing mformation
(Thomas and Torne, 2009). HOTS require someone to
understand the information and able to connect the
information with other facts and concepts. The person
with HOTS ability must be able to categorize, mampulate
and apply the mformation that they have in order to solve
unfamiliar problems.

In TIMSS and PISA, the assessments have the tools
to measure the students thinking skills. In contrast,
our education system’s assessments only focus on
content-based assessments with limited higher order
thinking skills. This was evident mn the Preliminary
Blueprint report published by the Ministry of Education.
In 2007, the same students tock both examinations; PMR
as Malaysia national education assessments and TIMSS
as the international assessments. From the result of both
exarminations, it could be seen that there was a big gap in
term of the student’s performance even though both
assessments were taken by the same students. From the
30% which succeed with flying colours in PMR, only 2%
managed to achieve the advanced level in TIMSS. The
reason for this steep difference according to the report
was due to the differences in testing tools. TIMSS
focuses more on higher order thinking skills questions
such as application and problem solving while PMR
focuses only on content knowledge.

MATERIALS AND METHODS

For this specific study, a qualitative approach 1s used
whereby data were gathered through interviews and
supported by document analysis of Education Report and
Education Blueprint produced by Ministry of Education.
It is considered appropriate as the information and rich
data could be acquired to specifically answer the
objective stated. A set of guidelines on what to ask the
respondents was prepared prior to the mterviews. The
study used purposive sampling. The target population
was secondary science teachers who are directly or
indirectly involved with TIMSS and PISA assessments in
the state of Selangor. Twenty three science teachers
agreed to participate. All interviews were tape recorded
and for the analysis purposes, it later being transcribed
according to specific themes that correspond to the
objectives of the study.

RESULTS AND DISCUSSION

The discussion focuses on the following) the effects
of TIMSS and PISA towards teaching and learming in
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science classroom) the improvement in teaching and
learning in science classroom) the suitable methods of
teaching for students to perform in TIMSS and PISA.

With regards to effects towards teaching and
learning in science classroom, it was found that majority
of teachers realized the introduction of TIMSS and PISA
does bring impacts on teaching and learming. Most of
them responded the teachers need to come out with good
lesson plan and should put more emphasized on set
mnduction at beginning of the lesson. They highlighted,
the good set induction prepared by teachers will motivate
students to focus on the lesson that will be taught and
also stimulates student’s thinking:

“Set induction will make them use their critical
thinking to relate the concept highlighted”
Teacher 3

“Having a good set induction will motivate
students to develop mterest in that specific
lesson” Teacher 12 “when the teachers having
a good set induction, it's quite easier for
teachers to attract student’s attention and when
we managed to grab student’s attention, it’s
quite easier for us to teach the students and
sustain their attention” Teacher &

It 18 important to have set mduction for the students
in order to attract their attention before the lesson starts
so that they can concentrate during the lesson (Shahran,
2013). One study found out those students who are
familiar with set mduction score higher marks n his
research compared to students who are not given set
inducticon (Schuck, 1969).

Besides, there are also respondents highlighted
that previously, some teachers tend to skip the set
induction and straight to teach students. This indirectly
gives impacts not only to the students but also to the
teachers:

“Some teachers tend to skip the set induction
and even some of them not understand the
purpose of having set induction” Teacher 8

“When they not doing the set induction, the
students thinking will not be stimulated towards
the lesson that going to be taught and students
tend to do their own works rather than focusing

on lesson, thus, the outcomes will not be
achieved” Teacher 21

Apart from that, the respondents also lughlighted the
mtegration of teclmology in the lesson by teachers
increase gradually:
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“TIMSS and PISA more focusing on critical
thinking elements, teachers will use internet
sources to find the relevant software that can
help in teaching and learmning”™ Teacher 2

“The use of technology nowadays can be said
as compulsory for science teachers. We need to
find the latest news on science, besides lots of
free platform on Web 2.0 can be utilized by
teachers in their lesson” Teacher 7

Since, TIMSS and PISA emphasize more on
application and real life situation questions, the use of
technology would be really useful. Internet contains a lot
of useful information such as facts and videos where
teachers could use it as their teaching aid. Teachers could
not rely solely on textbook nowadays as the syllabus and
information in textbook are only revised once in a several
years. Interesting activities, fun facts and beautiful videos
from the internet would easily capture their attention and
make a successful set induction. The integration of
technology can be considered as vital to the new
generation which could bring a lot of positive impacts’.
This can lead students to develop their critical thinking
since it involves lots of hands on activities to be
conducted. One of the benefits of hands-on activities
in teaching science for students is that it would
increase  independent  thinking, perception  and
creativity which are one of the objectives of the MEP
2013 (Haury and Rillero, 1994).

With respect to the improvement in science teaching
and learning, all respondents wmanimously agreed that
introduction to TIMSS and PISA give impact on science
classroom. Most of them highlighted the use of higher
order thinking skills (HOTS) will directly help to develop
student’s thunking skills and apply the knowledge learned
into real life situation. Thus, teachers approach in science
classroom has totally changed:

“The use of HOTS questions mn teaching and
learning will make them to think out of the box
and integrate knowledge that they have learned
mto real life situation” Teacher 11

“Or approach should be different since TIMSS
and PISA more focusing on HOTS elements,
thus we need to be more creative in conducting
the classroom” Teacher 16

“We cannot depend solely on textbooks; we
need to think what kind of activities that they
can apply the theories learned into real life
situation” Teacher 19
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Teachers need to vary their teaching method and
more focusing on current issues so that it would trigger
the student’s thinking ability. There is a study mentioned
the change of teacher’s approach as a good thing for
teachers themselves and also for the students
(McKinney, 2013). The excitement of students obtained
when the researcher changed his approach to text-
independent teacher whereby his students have been
more engaging towards his teaching.

Introduction of TIMSS and PISA would help to
polish the student’s thinking ability as the questions
asked in TIMSS and PISA concentrate on problem
solving questions. Before the introduction of TIMSS and
PISA, teachers and students focus was merely on
memorizing all the theories and facts as our examination
system focused more on subject matter. As highlighted,
Malaysia examination system has led students to
memorizing facts rather than understanding it. Finally,
most of the respondents also highlighted some
approaches that can be used for the better performance in
TIMSS and PISA:

“Inquiry based require students to explore and
think on that specific problem, thus will develop
student’s thinking skills” Teacher 16

“Inquiry based learning and problem based
learming are the best approaches to be used m
science classroom nowadays because it requires
students to use HOTS element in specific
lesson” Teacher 19

“The use of this approach (nquiry based
learning ) will make students more appreciate in
the lesson since it involves students 100% to
participate in discussion” Teacher 20

“Problem based learning or constructivism
approach can be used since it is more on
students centered and it mculcates students to
be more participate in the lesson” Teacher 7

“Students centered will require application in
daily life situation and the students can
mtegrate theories they learned into practices.
Example of students centered approach likes
inquiry based learning, problem based learning™
Teacher 9

“Teacher should consider new approach in
science teaching where it should be based on
students centered and also the teaching material
use need to integrate daily life situation”
Teacher 8

83

Inquiry method encourages students to develop their
own conclusion from the data that they have analyzed
(Minner et al., 2009). Besides, it emphasizes on higher
order thinking skills which is the main element in TIMSS
and PISA assessments. This would help to develop
student’s thunking skill rather than they blindly processed
the mnformation given by the teacher. Student centered
approach, i.e., inquiry based learning or problem based
learning allow students to integrate real life situations
nto the lesson. This helps to imncrease student’s
understanding and stimulate them to think outside of the
box. When more and more of real life example are given to
students, 1t would indirectly mcrease the student’s
understanding on knowledge application thus will lead
students to perform well in TIMSS and PISA. One article
that being published, discussed on the categories of
cognitive domain where it is one of the elements
emphasized in teaching higher order thinking skills
{(Collin, 2014). By having this, the students probably have
much higher percentage to perform in TIMSS and
PISA. The teaching materials must involve daily life
situations as an example and the cumrent textbook
rarely contamns it. Most of the items m the textbook
were merely facts and theory.

CONCLUSION

From the study, the respondents realized that TTMSS
and PISA does bring positive effects on teaching and
learming. Science teachers need to be better prepared in
term of planming of the specific lesson besides need also
to be more creative for set induction at beginning of the
lesson. This will stunulates student’s thinking and
motivate them to be more interested on that specific
lesson 1n science. Apart from that, the use of technology
also can be one of the teaching materials that science
teachers can integrate in the lesson. Most of the
respondents also highlighted the improvement m teaching
and leaming m science classroom after the mtroduction of
TIMSS and PISA in term of the use of Higher Order
Thinking Skills (HOTS) that directly help students to
develop their thinking skills and apply the knowledge
learned mto real life situation. Thus, teachers approach in
science classroom has totally changed. Student centered
approach, i.e., inquiry based learning and problem based
learming are the best approach that can be used by
science teachers for better performance in TIMSS and
PISA since it involves students to participate more in the
lesson thus lead them to have meaningful learning not
just memorizing the facts and theories given by
textbooks.
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