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Abstract

This study aims to test the validity and reliability of a Primary School Assessment Instrument for Year
4 students which cover the topic length involving word problems. This research is a developmental
research. The product of this research is to develop instruments in subjective test items. The
validation of assessment instrument is carried out to evaluate the validity of the assessment
instrument. The validation is performed in the early stages of product development by three experts
on Mathematics Education. The findings show that all experts agree that the content and quality of
the item. The Cohen kappa value is 0.75. The finding indicates that the instrument has a high validity.
A total of 20 Year 4 students from a rural primary school in the District of Marudi, Baram, Sarawak
were involved in this study. From the analysis, it was found that the Cronbach alpha coefficient value
is 0.857. This finding shows that the instrument has a high reliability coefficient.

Keywords: Assessment, Higher Order Thinking Skills (HOTS), Instrument, Word Problemes,
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Introduction

Primary education is the key towards the successful of an education system in. The mathematical
curriculum has been designed to enable all students to acquire the skills, knowledge and values in
mathematical education (Kementerian Pelajaran Malaysia, 1988).

Transformation in the state education system has started in 2011 with the implementation of
the Primary School Standard Curriculum (KSSR) to replace the Integrated Curriculum (KBSR).

The Malaysian Education Development Plan (PPPM) 2013 - 2025 has been planned to face the
21st century challenges. Within 13 years, various strategies and plans have been planned to improve
the quality and standard of Malaysia education. The first wave of the Malaysian Education
Development Plan (2013 - 2015) has emphasized on the re-examination of questions so that it is more
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geared towards higher-order thinking skills questions (Malaysia Education Blueprint, 2013). Higher
order thinking skills (HOTS) is one of the important aspects in teaching learning. With the ability of
higher order thinking skills, students are able to understand the concept of mathematics well and
apply in everyday life.

Research Background

The Mathematics Education is gradually challenging with the emergence of higher order thinking skill
guestions in UPSR. Higher order thinking skills questions are being expanded and all students need
to master these skills (Ministry of Education Malaysia, 2012). For teachers and rural school students,
it is an aspect that needs to be emphasized. Teachers need to embrace various new methods as
outlined in the 21st century education. In order to empower students especially in responding to the
higher order thinking skills questions, teachers need to route the learning process and facilitate the
best possible ways. In Mathematics education, it is important for the teacher to explain the situation
based on the students' skills.

Bloom's Taxonomy has greatly influenced teaching and learning processes and assessments
in the Malaysian education system and is still emphasized in mathematical education, especially in
the areas of higher order thinking skills. According to Bloom's taxonomy, there are six levels of
student thought starting with a low level to a higher level; knowledge, understanding, application,
analysis, synthesis and evaluation. For the mathematical problem solving questions, a great emphasis
is given on the students’ ability to think at high levels (Nordin, 2013).

The ability of the students in answering HOTS mathematics questions has not reached the
minimum level (Azrul et al., 2017). This is inclined with the TIMSS results which indicated that
Malaysia students are still at the low international benchmark (TIMSS, 2015). One of the factors is
students in Malaysia are lacks of practice involving problem solving which measures HOTS. On the
other hand, teachers are lack of ability to develop the HOTS assessment instrument (Silverman
&Thompson, 2008). The lacking and the unavailability of the assessment instrument designed
specifically to practice HOTS is the major problem (Mazlini & Marzita, 2018). Therefore, it is important
to develop HOTS assessment instruments, especially for primary school.

Hence, with the development of this Higher Order Thinking Skills Assessment test items for
primary school students, we will be well informed on the students’ HOTS ability and thus, pedagogical
steps can easily be taken by teachers to nourish them.

Research Methodology

This research is a developmental research. The main objective of this research is to (1) develop a
Mathematics Higher Order Thinking Skills Assessment instrument for Year Four students, (2) test the
validity and reliability of the instrument that has been developed.

The process in this development stage includes the preparation of test items. The test items
consist of 10 word problem questions which cover the topic length Year 4. The test items were
designed based on Bloom's Taxonomy domains. For each domain, there are break down of two
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qguestions. Pupils are allocated one hour to answer the questions which are aligned with the time
allocated in Mathematics Paper 2, UPSR.

The test item that has been designed has been assessed by the three experts. Then, revision
was done based on the experts’ reviews and comments. Pilot test has been conducted to group of
student to determine the quality of the test items.

Findings and Discussion

Instrument Validity Result

The validation is performed in the early stage of the assessment instrument development. Three
experts from Mathematics Education Department were involved to assess the validity of the
assessment instrument. The findings show that all experts agree that the content and quality of the
item. The Cohen kappa value is 0.75. The finding indicates that the instrument has a high validity.

Instrument Reliability

The empirical test of HOTS mathematics test item was done by conducting a pilot test. A total of 20
Year 4 students from a rural primary school in the District of Marudi, Baram, Sarawak were involved
in this study. Students were allocated 1 hour to answer the questions.

Table 1: Reliability Statistics

Cronbach's
Alpha N of Items

.857 20

From the analysis, it was found that the Cronbach alpha coefficient value is 0.857. This shows that
the assessment instrument for word problem involving the topic length has a high reliability
coefficient.

Conclusion

In conclusion, the instrument validity and reliability is an effort to measure whether the test items
suit the target group. Through this study, it is found that the instrument has 10 subjective word
problem questions. For each questions, there is a breakdown of two questions. These questions were
developed with reference to the Year 4 Mathematics DSKP as well as the Year 4 text book.
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