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ABSTRACT

Lack of children's preliminary mathematics assessment skills causes the learning process in the classroom to be less
optimal. This study aims to determine how the appropriateness of the instrument for assessing children's early
mathematical abilities is seen from its validity and reliability. This type of research is development research (Research
and Development) which is carried out using the RDR (Research, Development, Research) model. The subject of this
study was an instrument for assessing the students' initial mathematical abilities which consisted of a grid and a
questionnaire with a total of 14 items. The instrument for assessing students' initial mathematical abilities has been
tested by two experts to measure the validity and reliability of the instrument. The results of the data analysis showed
that: (1) 12 valid statements were made by calculating the validity of the student's initial mathematics ability assessment
instrument of 0.75 with high validity criteria, and (2) the reliability of the student's initial mathematical ability
assessment instrument was 0.80 with the criteria very high reliability. With the existence of an instrument for assessing
children's early mathematical abilities, it can be used as a guide or reference for teachers in designing the learning
process in the classroom, especially in mathematics learning.
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1. INTRODUCTION

One of important activities in the learning process of
Early Childhood Education is enhancing the primary
mathematical abilities of the early childhood. Munandar
[1] stated that an ability is a potency to do something as
the result of congenital and practice. According to Robin
[2], an ability can be defined as a capacity of various tasks
in a particular job. Therefore, an ability can be concluded
as a potency of an individual as the result of congenital
and practice that are conducted through any particular
tasks. [3] stated that mathematics is a science of numbers,
a correlation of numbers and operational procedure
which is used to solve any cases in term of numbers. In
line with Sujono [4] mathematics is considered as a
knowledge about logical reasoning and a supporting
knowledge in interpreting any ideas. As added by [5]
mathematical ability is an aptitude that is grown up as the
result of thought that acquired by the children in solving
any cases that they face in the daily life. It can be seen
through any activities in introducing mathematics such as
classifying things by its color, shape, and size, making
any patterns, sequence and size, numbers concept, one on
one correspondence, comparation concept, geometry,

estimation, currency, time, using any concrete media
before abstract symbols, and creating interactions
through playing.

The early mathematical ability is considered to be
very important thing as a part of children development.
[6] stated that mathematical ability becomes a current
issue to be discussed especially among the parents.

The children’s early mathematical ability can be seen
from the children’s aptitude in recognizing numbers,
counting in a particular limit, even knowing simple
addition and subtraction. Mathematics will be a long-life
education on early childhood as a support in their life
such thing as introducing them with currency,
proportions, etc. Therefore, teachers are needed to give
them any stimulus and measure whole aspects of their
activities when they are learning. Oleh karena itu
perlunya stimulasi yang tepat yang diberikan oleh guru,
selain it. [7] added that the mathematical concept for
early childhood is started by matching, classifying or
placing several things in specific shapes or categories,
comparing, and equalizing. Another theory argued that
the mathematical concept is consisted of; a) matching and
discriminating, comparing and contrasting, b)
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classifying, sorting and grouping, c¢) ordering, sequence
and seriation [8].

In fact, the children’s early mathematical abilities are
less optimal because of teachers’ major role in class and
teachers’ lack ability in stimulate the children properly.
It is supported by [9] who stated that the Indonesian
students’ mathematical ability is far way down from the
international standard. None of Indonesian students reach
a proficient standard. In high level, they can only reach
2%, while in middle level they only reach 15%.
Additionally, the Indonesian students who get low level
of early mathematical abilities is 43% in total. This
situation brings teachers to give an inappropriate
assessment which is different with the fact. Teachers are
overwhelmed with the numbers of report that is referred
to Standar Pencapaian Perkembangan Anak (STPPA) as
accordance with the existed assessment technique, such
as observation, anecdote, portfolio, attainment,
performance, assignment, and conversation. It will bring
out cases related with the teachers’ error in teaching.

According to the preliminary study that was
conducted in TK Negeri Kintamani, there are several
issues that is found in the learning process, especially in
early mathematics, such as the less conception of
numbers, counting, ordering, and lack capability in
solving simple cases. Other issues which are found in B
group of TK Negeri Kintamani is a homogenous way
where the students are only rolled as the object of the
learning process and the lack creativity of the teacher in
using any classroom learning approaches. In addition, the
general challenges which are faced by the teachers,
specifically less activeness of the students and less
accurate instrument of assessment that causes low
learning achievement.

Therefore, the instrument that is used to assess the
early mathematical abilities of B group students can be
develop in order to reach an accurate and optimal
assessment. Assessment is a systematic procedure which
consisted of collecting, analyzing, and interpreting
information in order to gain a conclusion about the
characteristic of the measured object [10]. Added by
Mulyasa [11] assessment is considered as a process of
collecting, reporting, and making use the information
about the students’ learning result by applying the
assessment principle, the continuous process, the
authentic evidences, the accuracy, and the consistency.

This instrument of assessment is composed in
accordance with theory that examine the learning process
of the children’s early mathematical ability in classroom.
The development of the assessment instrument is carried
out through expert judges and analysis of the result to
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obtain the validity and the reliability. In line with [12],
the validity dan the reliability are the main requirement
that must be fulfilled to gain an appropriate measurement
tool. The validity is related with the instrument accuracy
toward the measured object, while the reliability is
related with the instrument worthiness as a measurement
tool.

As aforementioned, the current study about the
instrument used to assess the students’ early
mathematical ability in group B is conducted. In addition,
the study is carried out entitled “The Appropriateness of
The Instrument in Assessing Children's Early
Mathematical Abilities of B Group at TK Negeri
Kintamani in Academic Year 2019/2020”.

2. METHOD

The study is development research (Research and
Development). The development is conducted toward the
instrument of the early mathematical ability at B group in
kindergarten. The RDR (Research, Development,
Research) by Borg & Gall [13] is used as the research
model. The research subjects are B group students of TK
Negeri Kintamani. The study is carried out along the even
semester in academic year 2019/2020. Instrument of
early mathematical ability is used as the dependent
variable. This instrument is composed based on several
indicators, such thing as: classifying, ordering or
sequencing, corresponding one to one, comparing, and
numbering.

The data is collected through questionnaire and
interview. It is conducted in preliminary and
development stages. In preliminary stage, the interview
is carried out toward the teachers in B group. In product
development stage, the interview and the questionnaire
distribution are conducted toward the teachers to obtain
their responds to the developed assessment instrument.
The instrument used in the study is non-test instrument in
form of questionnaire which consisted of negative and
positive statements. There are 14 statements in total. The
score of respondents’ answers are given based on Likert
scale. In a side, the positive statements detail will be:
score 5 for “always”, score 4 for “often”, score 3 for
“sometimes”, score 2 for “rarely”, and score 1 for
“never”. In another side, the negative statements detail
will be: score 1 for “always”, score 2 for “often”, score 3
for “sometimes”, score 4 for rarely”, and score 5 for
“never”. The instrument test is conducted to obtain a
result whether the instrument is appropriate to use or not.
The test that is used as the requirement of the instrument
are validity and reliability test. Two experts are used to
test the validity of the research instrument.
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Table 1. The Instrument Grid of Early Mathematical Ability

Aspects Dimension \ Indicators Iltems
Early Mathematical Classifying 1. Classifying based on the colors 1
Ability of Early 2. Classifying based on the shapes 2
Childhood 3

Matching 1. Matching things with the pairs 4
2. Matching things based on the colors 5

3. Matching things based on the shapes 6

Ordering 1. Ordering things based on the size 7
2. Ordering things based on the length 8

3. Ordering things based on the height 9

Comparing 1. Comparing things based on the size 10
2. Comparing things based on the length 11

3. Comparing things based on the height 12

Counting 1 Counting forward with things 1-20 13
2 Counting backward with things 20-1 14

3. RESULTS AND DISCUSSIONS analysed using Microsoft Excel 2010. The recaputalion

of experts score toward every item of the instrument

After the validity level of the expert judges result is could be illustrated as following Table 2.

completely analysed, the step is continued to analyse the
reliability of the children’s early mathematical ability
instrument. The reliability test of the instrument is
Table 2. The Recapitulation of Experts Score Toward the Instrument Items

Number of the Items 2SS ‘ Scores P q pag
01 02 \
1 1 1 2 1 0 0
2 1 1 2 1 0 0
3 1 1 2 1 0 0
4 1 1 2 1 0 0
5 1 0 1 0.5 0.5 0.25
6 1 1 2 1 0 0
7 1 1 2 1 0 0
8 1 1 2 1 0 0
90 1 1 2 1 0 0
10 1 0 1 0.5 0.5 0.25
11 1 1 2 1 0 0
12 1 1 2 1 0 0
13 1 1 2 1 0 0
14 1 1 2 1 0 0
2Pq 0,5
N 14
St2 2
ril 0,80

As illustrated in Table 02, the coeficiency of the
instrument reliability is 0,80 which means that the
instrument is categorized in very high criteria of the
reliability.

The development of the children’s mathematical
abilities of B group at TK Negeri Kintamani in academic
year 2019/2020 is conducted using RDR model through
several phases specifically research, development, and
research. The RDR model is used because of the
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simplicity, systematicity, and clearness of the phases
[14].

The first phase is research which conducted through
preliminary study in analyzing the instrument related
with the needs, conditions, and curriculum in purpose to
gain data that use to design the assessment instrument
based on problems found. The need analysis through
preliminary study is a starting step in conducting research
with RDR model [15]. Based on the interview that
conducted with the teachers and the learning process
observation in class, it is revealed that the instrument that
used to asses the students’ early mathematical ability is
simple and less accurate. Therefore, from the analysis
result, the instrument that use in assessing the students’
early mathematical ability of B group at TK Negeri
Kintamani in academic year 2019/2020 can be arranged.

The second phase is development. It is conducted
based on analysis result of the preliminary study. The
result of the need analysis is used to decide the next
phase, that is the arrangement and the production of the
product [15]. The development is conducted by
determining a product in instrument form of the early
mathematical ability especially composing the
assessment grid. The aspects of early mathematical
ability in the grid are developed to be more specific
through designing the assessment indicators.

The research is the last phase that conducted after
arranging the instrument in the learning process. The
product test aims to gain affectivity, efficiency, and
benefits from the developed product [16]. After finished
the instrument design, two experts will give their judges
toward the appropriateness of the product using scoring
sheets that consisted of two answers, specifically relevant
and irrelevant. The product validity result is continued by
revising the product. The revision is related with the
comments and suggestions that are given by the experts.

The data that is given by the two experts is analyzed
in order to know the level of validity and reliability of the
developed instruments. [17] stated that instrument is a
tool that used to measure the evaluation of the learning
activity. From the expert judges, it is revealed that 12
from 14 instrument items are categorized as relevant and
the rest items are categorized irrelevant. The relevant
numbers are 1,2,3,4,6,7,8,9,11,12,13,14, meanwhile the
irrelevant numbers are 5 and 10.

The analysis result of the instrument validity toward
the assessment of early mathematical ability in the
learning process is 0,75 and categorized as high validity
level. In addition, the analysis result of the instrument
reliability is 0,80 which categorized it in very high level
of reliability.

The similar study shows a positive result as
conducted by [18]. The data analysis result concludes that
the instrument use to assess children’s (5-6) language
development is appropriate to use in obtaining data about
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the children’s language development. Additionally, the
quality is completely tested specifically in validity,
reliability, and practical sides. It proves that the
instrument is able to use by kindergarten teachers as a
guidance to assess the children’s language development.
[19] added that test which conducted to 95 teachers from
15 different kindergarten in Malang in purpose of gaining
a product practical data shows that 39 items are valid with
total score 1979 in 87% of total percentage. This result
indicates that the children’s gross motor skill instrument
is really practice to be used.

Based on the result analysis and the study result, it
can be concluded that the instrument use in assessing the
students’ early mathematical ability of B group at TK
Negeri Kintamani in academic year 2019/2020 is
appropriate to use because of the high-level score of
validity and reliability. This instrument is composed
based on theories of early mathematical ability in order
to make straight forward and accurate assessment
according to the children’s growth and development as
well as the pointed purpose. The use of appropriate
instrument will be able to give an accurate assessment to
reach a maximum learning achievement.

4. CONCLUSION

Based on the research finding and discussion, it can
be concluded that the instrument which use to assess the
students’ early mathematical ability of B group at TK
Negeri Kintamani in academic year 2019/2020 is
appropriate to use with the high level of validity and
reliability. The data analysis shows that: the coefficient
of the instrument reliability of the early mathematical
ability is 0,80 and categorized as high level of reliability.

Suggestions for teachers are; giving more chances to
students to be active in class and using the instrument that
already fulfilled the requirement as an appropriate
assessment tool. For the headmaster, it is suggested to
give more facilities to the teachers to support their efforts
in increasing the skills in managing the learning process,
especially in developing the instrument or evaluation
tool.

It will support the teachers in evaluating the students’
ability in the learning process especially in early
mathematical ability as accurate as it can to reach the
maximum quality of learning process.
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