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Abstract

This research aims to design and validate the contents of the mathematical creative problem-
solving (MCPS) instrument to measure creative problem-solving skills. This instrument consists of
four aspects, each with related items representing latent variables for promoting students’ MCPS.
An instrument construct that contains aspects of divergent and convergent thinking is presented.
The stimulus provided is real problems in everyday life (real-world situations) with tiered levels of
structure of the observed learning outcome (SOLO) taxonomy. The question structure developed
is in the form of near-transfer and far-transfer questions. The content validity process is presented
by seven expert validators experienced in mathematics, mathematics education, and
measurement. The level of agreement between expert assessments is determined using the Aiken
formula. Aiken coefficient for all items is above the good threshold. The instrument developed
has demonstrated strong content validity and is recommended for measuring MCPS skills of junior
high school students.

Keywords: SOLO taxonomy, design & content validity, MPCS instrument, near transfer & far

transfer

INTRODUCTION

The 215t century has brought changes in all areas of
life. This change requires many new skills or changes
existing skills that each individual has (Erdem, 2020).
Reliable human resources need creative thinking and
problem-solving strategies to complete non-routine and
unpredictable work tasks (Leminger, 2020). Creativity
and creative problem-solving (CPS) are competencies
that today’s youth need to improve themselves
(Kasemsap, 2017; OECD, 2019; Ulya et al.,, 2024), so
creativity and problem-solving are essential in the 21st
century.

CPS is the ability to overcome problems to obtain
new solutions (Arp, 2008; Karamustafaoglu & Pektas,
2023; Proctor, 2005). Other researchers explain that CPS
is solving problems that are unstructured, complex, and
related to the real world (Gizzi et al., 2022; Kasemsap,
2017). Other experts add that CPS is the ability to solve
problems in a way that is unique and valued by someone
(Tan & Maker, 2020; Teseo, 2019; Yuliani et al., 2019). The

evaluation of CPS program for international student
assessment 2012 measures students’ capacity to engage
in cognitive processing to understand and resolve
problems, where the solution method is not immediately
apparent (OECD, 2012).

When assessing students’ abilities, teachers need to
use quality instruments to ensure accurate
measurements. In measuring students’” CPS skills,
teachers can use non-routine problems that require
students to solve creative problems, including problems
that require high-level thinking. Tests of CPS skills in
mathematics must be considered with open-ended
problems (Tan & Maker, 2020; van Hooijdonk et al.,
2020). Non-routine questions can be story questions that
have a tiered stimulus. Structure of the observed
learning outcome (SOLO) taxonomy distinguishes
between five levels indicated by the verb hierarchy
according to cognitive complexity, namely pre-
structural, unistructural, multi structural, and relational.
The structure of questions, from simple to complex
questions (involving several concepts), is expected to
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Contribution to the literature

e The instrument for measuring mathematical creative problem-solving (MCPS) ability measures aspects of

divergent and convergent thinking.

e The stimulus provided is in the form of real-world situation problems with tiered levels of SOLO

taxonomy.

e The question structure developed is in the form of near-transfer and far-transfer questions. Content
validity by experts in mathematics, mathematics education, and measurement is calculated using Aiken

formula.

help students think in a more structured way (Biggs &
Collis, 1982; Svensiter & Rohlin, 2022).

Finding solutions to non-routine problems requires
developing techniques and challenges a person to think
to understand the concepts involved (Johnny et al., 2017;
Kozakli Ulger & Yazgan, 2021). Research results show
that non-routine problem-solving experiences will
benefit students, both for current learning and their
future education and careers (Chirove et al., 2022;
Klymchuk et al., 2020). In solving problems, a process
called ‘transfer’ is required. The transfer process is the
ability to extend what has been learned in one context to
a new one (Cukurova et al., 2018; Daniels et al., 2022).
Near-transfer occurs when students apply their
knowledge and skills in situations and contexts like
those in which learning occurs, whereas far-transfer
occurs when a skill is performed in a context that is very
different from the context in which it was learned (Orén
& Lizasoain, 2023; Zhang et al., 2023). Thus, problem-
solving questions can be categorized into two, namely
near-transfer and far-transfer. Solving the near-transfer
problem requires only low-level problem-solving skills,
whereas far-transfer already involves high-level
problem-solving skills.

Teachers have not optimized MCPS skills. This was
proven in initial research with mathematics teachers in
Indonesia. The interview results show that teachers have
different perceptions regarding CPS. According to
teachers, MCPS is solving non-routine problems, where
there is a complex process involved in applying the
knowledge they have, to find various solutions
according to the results of their thinking. According to
teachers, the characteristics of CPS questions are almost
the same as those of other problem-solving but have a
slight difference, namely if the questions contain open
problems and various solutions emerge from the
student’s thinking. This aligns with research results that
main difference between CPS and other problem-solving
is divergent and convergent thinking (Isrok’atun, 2014;
Tan & Maker, 2020; Yuliani et al., 2019).

The information indicates that some teachers already
understand CPS, but teachers rarely or even never assess
MCPS because it has some challenges. Teachers’
challenges include students not being used to questions
like this, and when they work on questions, they tend to
answer according to the textbook. This means that
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students do not provide unique answers to the problems
given. Apart from that, students are less motivated to
work on questions, and many students have difficulty
solving questions because they require several steps to
complete. This study is in line with research results that
show that students are less interested in solving
mathematical problems because the length and
complexity of the questions reduce student motivation
(Novriania & Surya, 2017; Phonapichat et al., 2014).

The development of instruments to measure MCPS is
still not much. The weakness of the instrument
developed by Kim et al. (2003) is that the problems given
are structured so that it is not suitable for measuring
students’ creativity in solving various problems. The
research results recommend that the instruments
developed be unstructured and unclear so students can
respond with various solutions. Lee et al. (2003)
complements the research of Kim et al. (2003) that MCPS
instrument is developed to measure MCPS skills of
talented students in mathematics and regular students.
Learners with mathematics talent refer to learners with
outstanding talents in understanding mathematics
concepts, mathematics problem-solving ability, and
high-order mathematics creativity. Experts explain that
learners with mathematics talent are also learners with
excellent problem-solving, metacognitive, mathematics
creative thinking, and high-performance abilities in
solving mathematics problems (Leikin et al., 2017;
Rotigel & Fello, 2004; Yazgan-Sag, 2022). These learners
could understand the complex mathematics ideas
immediately; compete; and express their mathematics
interests. Their learning achievements in the classroom
and mathematics competitions are outstanding
compared to their peers. On the other hand, regular
learners to understand mathematics have average
mathematics ability. They could wunderstand the
mathematics concept adequately, but they needed a
longer time and put more effort into understanding any
sustainable topics than the talented learners. Their
problem-solving abilities are excellent although they
have no mathematics talent.

The differences between talented and regular
learners of mathematics include learning speed,
comprehension, problem-solving, and competitive
achievement (Lee et al., 2020; Ryan et al., 2022). Despite
these matters, both learners have some similarities like
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(1) mathematics interest found in both talented and
regular learners about mathematics interest with
different intensities,

2) the development potency and the unrevealed
P p y
potency for the regular learners, and

(3) the implementation of the available resources for
both groups to gain the same access on textbooks,
online tutorials, and supporting teachers to
improve their mathematics abilities (Arthur et al.,
2017).

Lee et al. (2003) suggest that tests of CPS skills in
mathematics should be considered with open-ended
problems. Cho and Hwang (2007) developed a MCPS
skill test and state that the weakness of the instrument is
that it requires students to produce as many responses
as possible in a limited time to measure fluency so that
students’” ability to produce original solutions
(originality) cannot be done optimally. Developing
MCPS instruments will differentiate scoring between
fluency and originality to overcome this weakness.

There is still minimal research in Indonesia to
develop assessment models to measure MCPS. This is
confirmed by research by Cho and Hwang (2007), which
states that no standard MCPS skill test exists outside
Korea. Several studies in Indonesia have used MCPS test
to measure students’ MCPS skills. However, these
studies use a process or stage of CPS approach, i.e.,
consisting of mess finding, data finding, problem
finding, idea finding, solution finding, and acceptance
finding (Isrok’atun, 2014; Yuliani et al., 2019).

This research focuses on development of assessment
as learning, emphasizing students” CPS skills. Student
assessment results will be reported based on indicators
of MCPS, SOLO taxonomy classification, and CPS
transfer process classification. A brief description of
MCPS assessment highlights some of the essential
concepts implied. First, to generate practical creative
ideas for solving mathematical problems, it seems very
important that ideas generated through divergent
thinking are also evaluated and selected through
convergent thinking (Brophy, 2001; de Vink et al., 2022).
Second, non-routine questions like story questions with
tiered stimuli help students think in a more structured
way (Jaiswal, 2019; Svenséter & Rohlin, 2022). Third, the
transfer process extends what students have learned in
one context to a new context (Byrnes, 1996; Rebello et al.,
2007). Lastly, non-routine problem-solving experiences
will benefit students, both for current learning and for
their future education and careers (Gavaz et al., 2021;
Klymchuk et al., 2020).

MATERIALS AND METHODS

This research was descriptive with knowledge
formed by data, evidence, and logical considerations
(Creswell & Poth, 2018). In practice, information was
collected as data and empirical evidence to develop

Transfer process: Near transfer & far transfer
(Cukurova et al., 2018; Daniels et al., 2022)

Y%

Aspect of MCPS:

Solution idea, SOLO taxonomy:

alternative idea, Uni-structural,
outside of box, & multi-structural,
complex thinking & relational

(Cho & Hwang, (Biggs & Collis,

2007; Kim et al.,, 1982)

2003)
£

Elements in mathematics: Number, algebra,
geometry, & data analysis

Figure 1. Theoretical framework of MCPS instrument
(Source: Authors’ own elaboration)

designs or products based on logical considerations.
Next, an expert assessment was carried out to prove the
validity of the content. When designing the instrument,
apart from considering the criteria that emerge from the
literature review, conditions that occur in the field were
also considered, including the context and
characteristics of students. Figure 1 shows a literature
review diagram of the construction of the instrument
being developed.

Content validity is the first that must be proven in test
development to test the quality of the test items
subjectively by experts (Allen & Yen, 1979). The process
of assessing content validity in this research used the
Delphi technique. This technique was carried out to
survey and collect opinions from experts and aimed to
obtain recommendations or suggestions for improving
the instrument, which the instrument developer had to
follow up.

The instrument validation process to prove the
validity of the content in this research was carried out
using expert judgment on the instrument. This research
involved seven experts in mathematics, mathematics
education, and measurement to assess 16 questions.
Expert assessment was carried out to assess the
suitability between essential indicators and question
items. Experts could give scores in categories one to five
(one is very irrelevant, two is irrelevant, three is less
relevant, four is relevant, and five is very relevant)
accompanied by an explanation of why the item does not
meet the specified criteria or what must be added so that
the criteria are fully met. In addition, experts could
provide input related to material/substance,
construction, and language. To calculate the agreement
between the experts’ assessments, the experts’
quantitative assessments of the instrument items were
analyzed using the validity formula (Aiken, 1985). Valid
items have a calculated V value at least the same as the
table V value. Aiken sets a lower limit for the index
calculation results depending on the number of experts
and the criteria used. This research involved seven
experts using an assessment of five criteria. The expert
assessment data was concluded using the Aiken formula
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Figure 2. Developed instrument construct (Source:
Authors’ own elaboration)

—_ s

 In(e-1)]
s=r-lo, lo is the lowest assessment score for each category,
r is the score given by the assessor, c is the highest

assessment score, and 7 is the number of assessors.

, Where V is the agreement of the assessors,

RESULTS

Instrument Construction Design

MCPS instrument IS developed to measure CPS skills
of junior high school students. The question construct
contains aspects of divergent and convergent thinking.
Divergent thinking refers to aspects of solution ideas,
alternative ideas, and outside of the box. The form of
questions developed uses descriptive questions so that
alternative answers given by students can be seen. The
stimulus provided is in the form of real problems in
everyday life (real word situations) with tiered levels of
SOLO taxonomy, namely unistructural, multi-structural
and relational. The question structure developed is in the
form of near-transfer and far-transfer questions. Near-
transfer is a non-routine problem studied in the learning
process, while far-transfer is a non-routine problem
using previous knowledge to solve new problems.
Figure 2 shows the constructed framework of MCPS
instrument with the elements used.

The instrument construct developed facilitates
students to provide various correct answers to a
problem, pays attention to students’ transfer abilities
and the context of elements in mathematics, and applies
various knowledge to solve problems. Instruments for
measuring students” MCPS skills use non-routine
questions with aspects of solution ideas, alternative
ideas, outside-of-the-box, and complex thinking. Non-
routine questions can be story questions that have a
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tiered stimulus. Thus, the levels in SOLO taxonomy are
used in the construct of the instrument being developed.
SOLO taxonomy levels used in the construct of this
instrument include unistructural, multi-structural, and
relational. The first level, the pre-structural level, is an
irrelevant response so it is not used. Solving problems
requires a transfer process. Transfer of problem-solving
occurs when a student can use what he or she has
learned to solve a problem different from the one
presented during learning. The instrument construct
developed uses two transfer categories: near transfer
(close transfer) and far transfer (long transfer).

Assessment instruments for MCPS contain an outline
of assessment instruments, test questions, and scoring
guidelines. The assessment instrument outline contains
aspects of CPS, SOLO taxonomy levels, transfer
processes, elements, question indicators, and
distribution of instrument items. The test questions
contain items used to measure aspects of MCPS
instruments. Table 1 shows the instrument outline
containing aspects, elements, question indicators,
taxonomic levels, and detailed item numbers.

Instrument Content Validity

The items that have been prepared are then reviewed
again before being assessed by experts. This expert
assessment is intended to test the content validity of the
instrument being developed. In this study, the
instrument was validated by seven experts, consisting of
experts in mathematics education and psychometrics.
The expert validation results were analyzed using the
Aiken formula, and the results are presented in Table 2.

Items 1, 2, 5, 7, 9, and 13 contain questions at the
unistructural SOLO taxonomy level. Item 1 and item 2
measure the solution idea aspect. Item 1 contains
material content on data and uncertainty, obtaining a
coefficient value of 0.86, while item 2 contains the
material content of numbers, obtaining a coefficient
value of 0.86. Item 5 and item 7 measure alternative idea
aspect. Item 5 contains material content on geometry,
obtaining a coefficient value of 0.82, while item 7
contains material content on data and uncertainty,
obtaining a coefficient value of 0.96. Item 9, measuring
outside-of-the-box aspect with material data on data and
uncertainty, obtaining a coefficient value of 0.96, while
item 13 measures complex thinking aspect with material
content on algebra, obtaining a coefficient value of 0.82.

Items 3, 6, 10, and 14 are questions with multi-
structural levels in SOLO taxonomy. These four items
measure aspects of solution ideas, alternative ideas,
outside-of-the-box, and complex thinking. Item 3 and
item 14 contain material content on geometry, obtaining
coefficient values of 0.89 and 0.93, while items 6 and 10
contain material content on number, obtaining a
coefficient value of 0.89 and 0.93.
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Table 1. MCPS instrument outlines

Aspect Element Question indicator SOLO taxonomy & transfer process Item
Solution  Data & uncertainty Organize data until it meets certain conditions Unistructural-near transfer 1
idea Number Arrange consecutive integers that have a Unistructural-far transfer 2
certain number of digits
Geometry Create geometric shapes on specific patterns Multi structural-near transfer 3
Algebra Create mathematical expressions from Relational-far transfer 4
everyday life problems
Alternative Geometry Estimate area of a flat shape through a sketch Unistructural-near transfer 5
idea Number Arrange numbers on a certain pattern Multi structural-far transfer 6
Data & uncertainty Interpret data from a graph Unistructural-far transfer 7
Algebra Design algebraic forms so that system of Relational-far transfer 8
linear equations can be solved

Outside of Data & uncertainty =~ Arrange possible events from everyday Unistructural-far transfer 9

box problems
Number Create procedures for estimating volume Multi structural-near transfer 10
Algebra Solve comparison problems in everyday life Relational-far transfer 11
Geometry Create a combination of geometric shapes by Relational-near transfer 12

paying attention to their sizes

Complex Algebra Solve comparison problems in everyday life Unistructural-near transfer 13

thinking situations
Geometry Determine ratio of areas of flat shapes Multi structural-near transfer 14
Data & uncertainty Predict a datum that meets certain conditions Relational-near transfer 15
Number Solve problems from a number pattern Relational-far transfer 16

Table 2. Results of content validity using Aiken formula
MCPS instrument outlines

Rater

No Item 1 5 3 n 5 6 - \Y

1 Item1l 4 4 5 5 4 5 4 086
2 Item2 4 4 5 5 4 5 4 086
3 Item3 4 4 5 5 4 5 5 0.89
4 Item4 5 5 5 5 4 4 5 093
5 Item5 4 5 4 5 4 4 4 082
6 Item6 5 5 5 4 4 5 4 0.89
7 Item7 5 5 5 5 4 5 5 096
8 Item8 5 5 4 5 4 5 5 093
9 Item9 5 5 5 5 4 5 5 096
10 Item10 5 5 4 5 4 5 5 093
11 TItem1l 5 4 5 5 4 5 5 093
12 Item12 5 5 5 5 4 5 5 0.96
13 Item13 4 5 4 4 4 4 5 0.82
14 Item14 5 4 5 5 4 5 5 093
15 Item15 5 4 5 5 4 5 5 093
16 Item16 5 5 5 5 4 5 5 096
Average 091

The six items that use relational problem levels are
items 4, 8, 11, 12, 15, and 16. Items 4, 8, and 11 contain
material content on algebra, obtaining a coefficient value
of 0.93. Item 12 contains material content on geometry,
obtaining a coefficient value of 0.96. Item 15 contains
material content on data and uncertainty, obtaining a
coefficient value of 0.93. Item 16 contains material
content on number, obtaining a coefficient value of 0.96.

The 16 items received expert assessment in the valid
category because the V value calculated by the Aiken
formula for each item has reached the V limit value,
which can be seen from the Aiken table.

The table V value has a V value of more than 0.75. The
results of proving content validity show that all items
from MCPS assessed by experts are valid because all
calculated V values are more than the V table. The Aiken
coefficient value assessed by seven raters using five
categories has exceeded 0.75. The average Aiken
coefficient across items is 0.91.

DISCUSSION

The results of this research developed an MCPS
instrument design to measure junior high school
students” CPS skills. This assessment instrument is used
as an assessment as a learning tool. Through this
assessment design, students are given focused feedback
for reflection on learning. This aligns with research
results that teacher feedback on portfolios as assessment
as learning instruments contributes to motivating and
improving assessment as learning and taking
responsibility for student learning and monitoring
future directions (Fernandes et al., 2022). Students can
reflect by thinking about the state of their learning and
improving their learning. This is in accordance with the
findings that assessment as learning is intended more as
a learning tool, so that assessment is intended to provide
students with learning experiences and can foster
student self-monitoring of learning (Ghorbanpour et al.,
2021; McMillan, 2018; Rosaini et al., 2019).

The novelty of MCPS instrument developed is that it
is unstructured and unclear so that students can respond
with various solutions. The instrument will be used to
measure MCPS skills of talented students in
mathematics and regular students. Therefore, since the
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differences between talented and regular learners of
mathematics, the assessment of CPS ability must have a
design to accommodate the differences and provide fair
evaluation for all learners. The focus on creativity,
problem-solving approach variety, fair evaluation
criteria, and problem-solving process could relieve the
impacts of various mathematics talent levels on the
assessment results.

Questions are developed in the form of descriptions
with open-ended problems to facilitate a diversity of
answers from students. This follows research results that
tests of CPS skills in mathematics must be considered
open-ended problems (Munahefi et al., 2021; Tan &
Maker, 2020; van Hooijdonk et al., 2020). MCPS
instrument development differentiates scoring between
solution ideas and outside-of-the-box aspects. To
produce effective creative ideas for solving
mathematical problems, the ideas generated need to
involve divergent and convergent thinking (Suherman
& Vidakovich, 2022; Yuliani et al., 2019). Non-routine
questions, like story questions with tiered stimuli, help
students think in a more structured way (Risnanosanti et
al.,, 2019; Svensiter & Rohlin, 2022). The transfer process
extends what students have learned in one context to a
new context (Daniels et al., 2022; Zhang et al., 2023).
Experience in solving non-routine problems will benefit
students, both for current learning and their future
education and careers (Kasemsap, 2017; Klymchuk et al.,
2020).

MCPS instrument construct is developed as non-
routine questions that can help students provide various
correct answers to a problem. This finding is in
accordance with research results and recommendations
that tests of CPS skills in mathematics should be
considered with open-ended problems (Maker, 2020;
Tan & Maker, 2020). In line with this, research results
show that open problem-solving assessment is effective
for measuring students’ mathematical -creativity
regarding the results (product) and process
(Rahayuningsih et al., 2021; Ulya et al., 2019).

The aspects measured in MCPS instrument are
aspects of divergent thinking, including solution ideas,
alternative ideas, outside of the box, and aspects of
convergent thinking, namely complex thinking. The
aspects used in this instrument’s construct follow
research results that CPS can be measured through
divergent and convergent thinking (Keles, 2022;
Oraklibel et al., 2018; Yuliani et al., 2019). In contrast to
this, the results of other research in measuring students’
MCPS skills only use divergent aspects, including
fluency (number of ideas produced), flexibility (number
of different types or categories of ideas), originality
(uniqueness of responses), elaboration (expansion of
ideas through details addition), completeness,
practicality, and general skills (Incebacak & Ersoy, 2018;
Bicer et al., 2019; Chamberlin et al., 2022; Chen et al.,
2016; Lee et al., 2003; Lee & Cha, 2016; Maker, 2020;
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Rubenstein et al., 2020; Sipayung et al., 2021; Tan &
Maker, 2020; van Hooijdonk et al., 2020, 2022).

The design of MCPS instrument developed concerns
students” transfer skills. Solving near-transfer problems
requires only low-level problem-solving skills, whereas
far-transfer already involves high-level problem-solving
skills. This instrument construct, which contains near
transfer and far transfer problems, facilitates students
starting from non-routine problems with situations or
contexts like learning to the highest cognitive treatments
involving advanced abilities or declarative knowledge.
This follows the findings that in solving near-transfer
problems, students apply knowledge and skills in
situations and contexts like the learning they have been
through. In contrast, in solving far transfer, students
need skills in a very different context from the context in
which the skills were learned (Gilligan et al., 2020; Sala
etal., 2019).

SOLO taxonomy levels used in the construct of this
instrument include uni-structural, multi-structural, and
relational. The research results show that the structure of
questions, from simple to complex questions (involving
several concepts), helps students think in a more
structured way (Svenséter & Rohlin, 2022). Not all levels
in SOLO taxonomy are used in creating the construct of
this instrument. Lim et al. (2010) promote five levels in
SOLO taxonomy: pre-structural, unistructural, multi-
structural, and relational. Research findings show that
the pre-structural level is intended to complete tasks and
responses that require no or little working memory
(Hook, 2014), in contrast to the construct of the
instrument being developed. MCPS instrument
developed aims to promote students’ higher-level
thinking skills.

According to previous research findings, MCPS
instrument was developed only to identify talented
children in mathematics (Kim et al., 2003). Lee et al.
(2003) complement the research results of Kim et al.
(2003) so that MCPS instrument developed can be used
to measure MCPS skills of talented students in
mathematics and regular students. In line with the
results of this, Kasemsap (2017) advocates CPS skills to
improve educational performance and achieve strategic
goals in global education, so future research directions
should broaden perspectives in promoting CPS skills in
modern learning environments. As times change and
technology develops rapidly, CPS skills are seen as an
orientation or disposition towards mathematical
activities that can be widely fostered in public schools.
This is very relevant if these abilities are developed for
all students in connection with the urgency of the 21s
century.

After the construct design has been successfully
developed and reviewed by the supervisor, the
instrument is then content validated through expert
judgment. This is in line with the fact that all items
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written according to the indicators will be processed for
quality testing through a series of reviews by experts
(Buitrago et al., 2023; del Pozo-Herce et al., 2023). The
content validation process in this research was carried
out by seven expert validators experienced in
mathematics education and measurement. Content
validation helps evaluate expert assessments of the
instruments being developed (Aktas & Tabak, 2018;
Amalina & Vidakovich, 2022; Kahveci et al., 2016). The
findings regarding content validation align with
research results that show that quantitative analysis of
data through expert assessment helps reveal the
strengths and weaknesses of the instrument.
Adjustments are made based on the results, as well as
qualitative observations and recommendations issued
by experts, especially regarding the clarity and accuracy
of items (Salfate et al., 2023). After evaluation and input
by experts, several instrument items are adjusted to
increase clarity so that instrument improvements are
made.

This research’s findings indicate that the Aiken value
of each item has met the minimum threshold. The level
of agreement between expert assessments is determined
using the Aiken formula. The content validity coefficient
value of seven raters with five answer categories is said
to be good if a minimum validity coefficient of 0.75 is
obtained (Aiken, 1985). The calculation results show that
the overall content validity of each item obtained is more
than 0.75, with an overall average of 0.91. Design and
validation of content with expert assessment of
instruments that display aspects and indicators that are
appropriate to the abilities to be measured, namely
MCPS skills. This is in line with the fact that content
validity is a function of how well the dimensions and
elements of a concept have been described (Almanasreh
et al., 2019; Ghazali et al., 2018; Roebianto et al., 2023).
This validation process aims to design an instrument to
observe important aspects of a competency (Amalina &
Vidéakovich, 2023; Authié et al., 2023; Hrnji¢i¢ et al,
2022).

Based on the description, MCPS instrument
developed has demonstrated strong content validity and
is recommended for further empirical verification. The
strength of this research is promoting assessment as
learning in junior high school mathematics learning in
the form of MCPS instrument to measure CPS skills.
Instrument design originates from a dialectical process
between theory and observation. Implementing this
instrument requires creativity for teachers to score
student answers. Based on this, the development of this
instrument will continue to guide teachers in providing
scoring, carrying out assessments, analyzing results, and
providing feedback.

CONCLUSIONS

The findings of this research are design and evidence
related to content as a source of instrument validation,
which functions as a guide for assessing and analyzing
students” MCPS skills. Design starts by examining field
conditions and reviewing relevant theories so that a
draft instrument can be developed. The initial evaluation
is done through an internal trial process, where the
supervisor reviews the aspects and indicators to be
measured. Next, an expert assessment is carried out to
prove validation regarding the content. Validation by
experts and quantitative analysis substantially
contributed to improving the instrument. All MCPS test
items developed have good content validity in terms of
the suitability of the items to the indicators. By providing
content-related evidence as a source of validation, this
research contributes to research in assessment as
learning in mathematics learning. Furthermore, it is
hoped that this MCPS instrument can contribute to
educational policies related to improving mathematics
learning through assessment as learning in assessing
CPS skills, which are currently needed in the 21st
century. At the same time, this research impacts
improving mathematics learning due to the assessment
design. Future research needs to be enriched by
providing other sources of validity, such as construct
validity. This research focuses on providing feedback as
a reflection of learning by promoting CPS skills. This
research is only focused on providing content-related
evidence. In particular, the research provides evidence
that the aspects, indicators, and items in the instrument
are sufficient, coherent, relevant, and straightforward.
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