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Abstract

Assessing 21st-century skills such as problem solving, independent learning, and communication poses a
significant challenge, as traditional assessments often fail to measure them holistically. This study aims to
fill this gap by developing and validating a set of integrated assessment instruments—cognitive, affective,
and psychomotor—contextualized with the local wisdom of bakpia making. The goal is to produce valid
and reliable instruments that meet modern psychometric standards and can be applied to high school
students. This study uses a quantitative development method, adapting the Wilson, Oriondo and Antonio
model. The process includes three main stages: instrument design (developing a framework and items based
on relevant theory), expert validation, and field testing on 10th-grade students at a public high school in
Yogyakarta. The data were analyzed using the Rasch Model (Model 1-PL for cognitive; Graded Response
Model for affective and psychomotor) to evaluate item fit, reliability, difficulty index, and item
discrimination. The results showed that all three instruments had consistently strong psychometric
properties. The cognitive instrument (problem solving) was valid, with item INFIT MNSQ values ranging
from 0.80 to 1.27. This instrument was also highly reliable (Cronbach's alpha = 0.78) and had a good
difficulty level distribution. The affective instrument (learning independence) was also proven to be valid
(INFIT MNSQ = 0.86-1.18) and highly reliable (Cronbach's alpha = 0.90). Similarly, the psychomotor
instrument (communication) is valid with an INFIT MNSQ value of 0.82—1.19 and shows exceptional
reliability (Cronbach's alpha = 0.95). The positive item discrimination values on all instruments further
reinforce their quality. In conclusion, this study successfully developed a valid, reliable, and contextually
relevant integrated assessment instrument to measure 2 1st-century skills. These findings provide a practical
model for educators to implement culture-based holistic assessments, which offer a comprehensive
evaluation of student competencies beyond factual knowledge.
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INTRODUCTION

21st-century education faces unprecedented challenges and opportunities. In an era
marked by technological disruption, information abundance, and the complexity of global
issues, every individual must be able to adapt, innovate, and collaborate (Griffin, 2012;
Partnership for 21st Century Skills., 2019; Unik Hanifah Salsabila et al., 2020). Therefore,
the purpose of education has evolved, no longer focusing solely on mastering academic
material, but rather on developing individuals who possess 21st-century skills (such as
critical thinking, collaboration, communication, and creativity) to face complex global
challenges(Partnership for 21st Century Skills., 2019; Realitawati, 2024; Rifa Hanifa
Mardhiyah et al., 2021). Among these essential skills, problem-solving and communication
are important foundations.

The capacity to analyze complex situations, develop innovative solutions, and
resolve obstacles is an essential cognitive skill in every aspect of life (Jonassen, 2000;
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Polya, 1973). Ideally, problem-solving skills should be assessed at each step of the solution
process. However, in schools, the dominant instrument is direct formula questions without
analysis, which are ineffective for measuring these skills (Angriani et al., 2018). In
addition, teachers rarely give problem-solving questions (Fitrianty et al., 2022). The
teacher's approach to problem-solving is still evident in the classroom. After the
demonstration, students practice following the steps shown (Prabawanto, 2019).
Accordingly, communication skills—both verbal and written—are crucial for interacting,
collaborating, and communicating ideas effectively in an increasingly connected and
diverse society. (Hymes, 1972; Spenard, 2014). However, current assessment practices are
sometimes still dominated by factual knowledge measurement, so they are not yet fully
capable of capturing the depth of thinking processes in problem solving or measuring
practical communication skills authentically. (Nitko & Brookhart, 2011).

Responding to these global demands, the Indonesian government introduced the
Merdeka Curriculum as an educational transformation initiative focused on developing
students' potential holistically. One of the characteristics of the Merdeka curriculum is the
existence of a project to strengthen the Pancasila profile (Asiati & Hasanah, 2022;
Sukmadana, 2024). The Pancasila student profile is a desired graduate profile that aims to
demonstrate the character and competencies that students are expected to achieve. In
addition, the Pancasila student profile also serves to strengthen students with the noble
values of Pancasila (Mery et al., 2022; Rusnaini et al., 2021). The Pancasila student profile
has six main elements, such as: 1) Being devoted to God Almighty and having noble
character, 2) Being globally diverse, 3) Being cooperative, 4) Being independently minded,
5) Being critical thinkers, 6) Being creative(Amir et al., 2022; Asiati & Hasanah, 2022;
Septiani, 2022). Independence in learning is an essential aspect of learning (Astuti &
Fitriani, 2021; Permata et al., 2022). Independent learning is a serious issue that is one of
the key factors in learning success, involving motivation, cognition, behavior, and student
performance (You & Kang, 2014). The issue in the field related to the measurement of
learning independence is the absence of standard instruments to assess student learning
independence (Audhiha et al., 2022). Considering that the assessment of student learning
outcomes covers three domains, including attitude assessment, content knowledge
assessment, and skill assessment (Nugroho & Mawardi, 2021). The misuse of inaccurate
testing instruments will result in inaccurate measurement results (Kurniawan et al., 2018).

Recognizing the urgency of developing cognitive (problem-solving), psychomotor
(communication), and affective (independent learning) skills, an innovative, integrated
assessment approach relevant to the learners' context is required. One promise approach is
the integration of local wisdom as a medium for learning and assessment. This integration
not only makes the material more meaningful and relevant but also contributes to the
preservation of the nation's cultural heritage (Lesmana & Nurussaniah, 2022; Sae et al.,
2021). Research by Hasyim et al. (2022) successfully developed a valid and reliable science
literacy-based physics instrument using the context of Makassar's traditional cuisine. This
study shows that an authentic cultural context can be a strong foundation for cognitive
assessment. Furthermore, the feasibility of this approach was reaffirmed by research from
Murti & Sunarti (2021) and Maulida & Sunarti (2022). Murti & Sunarti (2021) developed
a science literacy instrument based on the local wisdom of Trenggalek, focusing on
physical phenomena in traditional ceremonies such as Larung Sembonyo, proving that the
instrument is theoretically and empirically feasible. Similarly, Maulida & Sunarti (2022)
successfully developed a similar instrument by adapting local wisdom from Lamongan
Regency, such as the games “kekehan” and “deligrang.” Both studies emphasize that
culture-based instruments can be effective in measuring students' scientific skills. Not
limited to science literacy, this approach has also been successfully applied to other
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cognitive skills. Nurkholifah et al. (2018) developed a critical thinking instrument that uses
the context of traditional gong musical instruments for physics material. Meanwhile, Alfika
et al. (2018) especifically focused on developing problem-solving instruments based on
local wisdom. These studies provide a strong foundation that local wisdom can be an
effective basis for measuring various higher-order cognitive skills.

In this case, bakpia making can be part of the learning process (Nisa & Wilujeng,
2021). In terms of cognition, making bakpia requires problem-solving skills related to
quantities and measurements. For example, problems may arise when determining the right
measuring tool to measure the diameter of bakpia or ensuring consistent use of the SI
system to avoid errors in recipes and production. The aspect of independent learning is also
greatly stimulated. In the context of learning, students will develop independence when
they are given teaching materials or learning based on local wisdom (Nurhikmayati &
Sunendar, 2020). Furthermore, communication skills will be honed through the integration
of local wisdom in bakpia making (Nisa & Wilujeng, 2020), For instance, when practicing
the production and measurement of bakpia. They are encouraged to express their opinions,
ask questions, or share their observations regarding the process and measurements. It is at
this moment that their communication skills can be measured and reflected upon, to what
extent they can interact and collaborate effectively.

The authentic context of bakpia production provides a strong foundation for
developing an assessment instrument capable of capturing all three dimensions
simultaneously. This instrument can create assessment scenarios that are not only
constructively valid but also relevant and engaging for students, while providing a holistic
picture of their competencies. Therefore, this article aims to develop cognitive assessment
instruments based on problem-solving, affective instruments based on independent
learning, and psychomotor instruments based on communication, all of which are
integrated within the context of local wisdom in bakpia production.

METHODS

This research is quantitative development research that focuses on instrument
development. The model used for the development of this instrument is a modification of
the Wilson Model and the Oriondo and Antonio Model (Istiyono et al., 2014) . This
research was conducted in April and May 2025. The initial development phase of the test,
including preparation, validation, and test design, was carried out from April to May 2025.
Subsequently, the pilot test was conducted in May 2025. The entire study was conducted
at high schools in the Yogyakarta region. The study subjects were selected from all tenth-
grade students at three public high schools located in Yogyakarta. The total number of
study subjects was 161 students.

This research implements the development of test instruments through
modifications to the Wilson Model and the Oriondo and Antonio Model, which are broadly
divided into three main stages: test design, test piloting, and test assembly. The test design
stage begins with determining the objectives, competencies, and content to be assessed,
followed by the development of a test blueprint and the creation of questions based on the
skills to be measured, including cognitive problem-solving skills, affective learning
independence, and psychomotor communication skills. The questions are then validated,
revised, assembled, and supplemented with scoring guidelines. After that, the test piloting
stage is conducted by selecting test subjects at high schools, conducting the testing, and
analyzing the results. Finally, after all these processes, the final test is assembled to produce
an instrument ready for use. This development process can be seen in the flowchart
developed by Istiyono et al. (2014) in the following figure.
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Figure 1. Flowchart developed

Research data analysis used the Rasch Model 1-PL for cognitive tests because the
data were dichotomous, but for affective and psychomotor tests, the Graded Response
Model was used. Data in this study were analyzed from several aspects, namely: item fit
validity, reliability and SEM, difficulty index, and discrimination power.

In validity testing, especially construct validity, which is to ensure the suitability
of test items and test participants with the model. Data obtained from the trial will be
analyzed using statistical software. For cognitive instruments (dichotomous tests), the
analysis will be performed with the Rasch Model using the Winsteps application.
Meanwhile, for affective and psychomotor instruments (rating scales), the analysis will use
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the Graded Response Model (GRM) through the Parscale (PSL) application, using the Item
Characteristic Curve (ICC). Item fit will be evaluated through the Mean Square Infit
(MNSQ) value. If the INFIT MNSQ value for an item or test participant is outside the ideal
range of 0.77 to 1.30 (i.e., greater than 1.30 or less than 0.77), the resulting ICC will appear
flat. If the INFIT MNSQ value for an item or test participant exceeds 1.30 or is less than
0.77, the ICC will appear flat. This condition indicates that the distribution of the graph
forms a platykurtic curve, no longer a leptokurtic curve(Keeves & Masters, 1999).
Therefore, a test item or participant is considered to fit the model if its INFIT MNSQ value
is within the range of 0.77 to 1.30 (Adam & Khoo, 1996).

According to classical test theory (CTT), reliability is defined as the accuracy or
consistency of a test when performing measurements. This means that if a test is
administered repeatedly to the same individual or group, the results should be relatively
stable and not vary greatly (Crocker & Algina, 2008). One way to measure test reliability
is to use Kuder-Richardson 20 (KR-20). The advantage of this method is that the test only
needs to be administered once to respondents. After administering the single test, the
reliability coefficient can be calculated using the KR-20 equation. In contrast, IRT uses test
information functions to measure the quality of a test. These test information functions, in
the context of IRT, play a role similar to that of reliability coefficients in CTT, although
there are fundamental differences between the two (Istiyono, 2018). The test items in IRT
consist of a set of items designed to form a single unit, from which the test information
function can be obtained. Thus, in the context of IRT, test quality will be measured using
the test information function, which plays a role similar to the reliability coefficient in CTT.
For cognitive instruments (dichotomous tests), the analysis will be performed using the
Rasch Model with the Winsteps application. Meanwhile, for affective and psychomotor
instruments (rating scales), the analysis will use the Graded Response Model (GRM)
through the Parscale (PSL) application.

Item difficulty analysis is used to evaluate the level of difficulty of questions,
whether they are too easy or too difficult. An item is considered to be of good quality if it
has a difficulty index value above -2.0 or below 2.0) (Baker, 2001; Hambleton R, 1985).
Items that show a negative discrimination index (parameter a) should be removed from the
test.n (Istiyono, 2018). This indicates an error in the item, where the probability of
answering correctly decreases as the test-takers' ability increases. However, values greater
than 2 are also uncommon. Therefore, the range of values generally considered acceptable
is between 0 and 2 (Sumaryanta, 2021).

Data analysis techniques include how to interpret the data obtained, its relation to
the problem, and the research objectives. There is no need to write statistical formulas for
experimental research, but it is enough to state what tests were used and the decision-
making criteria. For qualitative research, researchers must also describe what is done to
ensure the validity and consistency of research results.

RESULTS & DISCUSSION
RESULTS
1. COGNITIVE TEST INSTRUMENT
The cognitive test instrument consists of 15 multiple-choice questions designed

to measure problem-solving abilities. The results of the experts' synthesis are taken from
(Bransford, 1993; Heller & Heller, 2010; Polya, 2004; Pélya, 2021) , then synthesized.
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Subsequently, with expert judgment (practitioners and peer review), it was determined
to be suitable for application.

Table 1. Distribution of problem-solving ability test items

Aspect Sub-aspect Number
Understanding the problem Understanding 1
Converting 2
Comparing 3
Identifying the problem Identifying 4,5
Decomposing 6
Analyzing 7
Selecting solutions Solving 8
Determining 9
Applying Solutions Applying 10,11,12
Deciding 13
Conducting Evaluation Evaluating 14,15

Table 2. INFIT MNSQ Values

Item INFIT MNSQ Criteria
1 0.99 Valid
2 0.80 Valid
3 1.00 Valid
4 1.00 Valid
5 0.88 Valid
6 1.23 Valid
7 0.86 Valid
8 0.91 Valid
9 0.94 Valid
10 0.96 Valid
11 0.85 Valid
12 1.27 Valid
13 1.19 Valid
14 0.97 Valid
15 1.17 Valid

According to the results of the trial conducted to measure the validity of the test
items, INFIT MNSQ values were obtained for each item. The INFIT MNSQ values
found ranged from 0.80 to 1.27. According to the criteria established by Adam & Khoo
(1996). An item is considered suitable or valid for the model if its INFIT MNSQ value
is within the range of 0.77 to 1.30. Thus, it can be concluded that all 15 items in the
cognitive test instrument for measuring problem-solving ability have INFIT MNSQ
values within the required range (0.77—1.30). This indicates that all items fit the model
and are therefore considered valid in this measurement context.
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Table 3. Classical Reliability Value

Reliability Values Category
Reliability alpha 0,78 Reliable
Cronbach
Reliability item 0,91 Highly Reliable

Based on reliability testing using the Kuder-Richardson 20 (KR-20) method, a
Cronbach's alpha value of 0.78 was obtained. Meanwhile, item reliability showed a value
of 0.91. A Cronbach's alpha value of 0.78 is generally considered good, indicating that
the test has adequate internal consistency. This means that the items in the test tend to
measure the same construct consistently. The item reliability value of 0.91 is a very high
number. This indicates that each item in the test individually has exceptional consistency
in its measurement. Overall, these results indicate that the test used has strong reliability
according to classical test theory. The internal consistency of the test and the stability of
measurement for each item are excellent, making the scores obtained from this test
reliable.

Test 1; Name: SIMULAS!

Figure 2. Information Function and SEM

Replacing the classical test theory, the test information function and standard error
measurement (SEM) are used. Referring to the curve presented, this cognitive test is
optimally designed to measure problem-solving abilities in students in the moderate
category. This is indicated by the most effective ability range (8), which is when
-2,15<6 <1,85.

Table 4. Item Difficulty Level
Item MEASURE Category

1 -1.12 Easy

2 0.92 Medium
3 -0.42 Medium
4 -0.21 Medium
5 0.53 Medium
6 0.80 Medium
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Item MEASURE Category

7 -0.39 Medium
8 -0.52 Medium
9 0.15 Medium
10 0.32 Medium
11 -0.35 Medium
12 1.25 Hard

13 0.12 Medium
14 0.08 Medium
15 0.84 Medium

According to the analysis results, the difficulty level of the items in this cognitive
test shows good quality. Referring to the criteria proposed by Baker (2001) and
Hambleton R (1985). An item is of good quality if it has a difficulty index value above
-2.0 or below 2.0. In this test, the range of difficulty levels found in the test items was
from -1.12 to 1.25. Of the total test items, there was 1 item categorized as easy, 13 items
categorized as moderate, and 1 item categorized as difficult. Therefore, it can be
concluded that all items have difficulty levels consistent with the established standards
and thus can be categorized as high-quality items for measuring cognitive problem-
solving ability.

NON-TEST AFFECTIVE INSTRUMENTS

The effective non-test instrument consists of 15 questions with an intensity
scale model, designed to measure learning independence. The synthesis of expert
opinions was taken from (Arista & Kuswanto, 2018; Knowles, 1975; Leask & Pachler,
2014; Schunk & Zimmerman, 2013), then synthesized. Furthermore, based on expert
judgment (practitioners and peers), it was deemed suitable for use.

Table 5. Distribution of items on the learning independence intensity scale

Aspect Number
Initiative 1,2,3
Responsibility 4,5,6
Self-confidence 7,89

Use of Learning Resources 10,11,12

Evaluation 13,14,15

Table 6. INFIT MNSQ Value

Item INFIT MNSQ Criteria
1 0.87 Valid
2 1.16 Valid
3 1.14 Valid
4 0.86 Valid
5 1.03 Valid
6 0.93 Valid
7 1.18 Valid
8 1.01 Valid
9 1.16 Valid

10 0.97 Valid
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Item INFIT MNSQ Criteria
11 0.88 Valid
12 0.87 Valid
13 1.00 Valid
14 0.92 Valid
15 1.08 Valid

Tests conducted have evaluated the validity of non-psychomotor test items in
the form of an intensity scale designed to measure student learning independence. The
analysis shows that the INFIT MNSQ values for each item range from 0.86 to 1.18.
According to the criteria set by (Adam & Khoo, 1996), an item is considered suitable
or valid for the model if its INFIT MNSQ value is between 0.77 and 1.30. Therefore, it
can be concluded that all 15 items in this non-test instrument meet the required criteria.
This indicates that all items fit the model used and are therefore valid in the context of
measuring learning independence.

Table 7. Classical Reliability Value

Reliability Values Category
Reliability alpha Cronbach 0,90 Highly Reliable
Reliability item 0,78 Reliable

The reliability test conducted using the Kuder-Richardson 20 (KR-20) method
produced a Cronbach's Alpha value of 0.90. This figure, 0.90, is generally categorized
as highly reliable. This indicates that the test has a very good level of internal
consistency, meaning that the items in it consistently measure the same construct or
dimension. Additionally, an item reliability value of 0.78 was obtained. This value is
considered high, indicating that each individual item in the test has good measurement
consistency. Overall, these findings confirm that the test used has strong reliability
according to the principles of Classical Test Theory. The high internal consistency of
the test and the stability of measurement in each item make the scores produced by this
test reliable.

Test 1; Name: SCALE1

Information
-
\,
3 piep

-

2 1 0 1 2
Scale Score

Figure 3. Information Function and SEM

In Item Response Theory (IRT), test information function and Standard Error
of Measurement (SEM) serve as substitutes for the concept of reliability in classical test
theory. Based on the curve presented, this intensity scale is optimally designed to
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measure learning independence in students of moderate ability. This is indicated by the
most effective ability range (8), which is when —2,3 < 6 < 1,6.

Table 8. Item Difficulty Level

Item  Measure Criteria
1 -0.19 Medium
2 0.08 Medium
3 0.38 Medium
4 0.23 Medium
5 -0.09 Medium
6 -0.03 Medium
7 0.28 Medium
8 -0.13 Medium
9 -0.22 Medium
10 -0.01 Medium
11 0.03 Medium
12 0.20 Medium
13 0.02 Medium
14 -0.38 Medium
15 -0.17 Medium

Based on the analysis results, the level of difficulty of the items in this affective
learning independence test shows good quality. In this test, the range of difficulty of
the items found was from -0.38 to 1.28. Of the total items, all 15 items were categorized
as moderate. Therefore, it can be concluded that all items have difficulty levels that
align with the established standards. This indicates that these items are of good quality
for measuring affective learning independence skills.

Table 9. Item Discrimination

Item Slope
1 0,927
2 0.833
3 0.706
4 1.430
5 0.799
6 0.919
7 0.700
8 0.793
9 0.744
10 0.837
11 0.974
12 0.686
13 0.835
14 0.839
15 0.820

According to the analysis conducted, the item discrimination values obtained
ranged from 0.686 to 1.430 on the non-test instrument measuring learning

-10 -
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independence. This range indicates that all statement items have positive
discrimination. In this context, the higher the discriminative power of an item, the more
effective it is in distinguishing between individuals with high levels of learning
independence and those with low levels of learning independence. This means that these
items are highly effective in identifying differences in levels of learning independence
among respondents. Thus, these results indicate that the non-test instrument has a strong
ability to distinguish individuals based on their levels of learning independence.

NON-TEST PSYCHOMOTOR INSTRUMENTS

The psychomotor non-test instrument consists of 15 questions using a Likert
scale, designed to measure communication skills. The results of the synthesis of expert
opinions were taken from (DeVito, 2008; Oktaviani & Hidayat, 2015; Wood, 2008) ,
then synthesized. Furthermore, based on expert judgment (practitioners and peers), it
was determined to be suitable for use.
Table 10. Distribution of non-test items on the Likert scale of communication skills

Aspect Item
Expressing Opinions 1(+), 2(-), 3(+)
Clarity of Information 4(+), 5(-), 6(-)
Discussion Skills 7(+), 8(+), 9 (-)
Ethics 10(+), 11(+), 12 ()
Listening 13(+), 14(-), 15 ()

Table 11. INFIT MNSQ Value
Item INFIT MNSQ  Criteria

1 0.84 Valid
2 0.82 Valid
3 1.06 Valid
4 0.90 Valid
5 0.93 Valid
6 1.17 Valid
7 0.85 Valid
8 0.83 Valid
9 1.10 Valid
10 1.12 Valid
11 0.86 Valid
12 1.19 Valid
13 1.14 Valid
14 0.93 Valid
15 1.17 Valid

The trial evaluated the validity of items on a non-psychomotor Likert scale
designed to measure students' communication skills. The analysis showed that the
INFIT MNSQ values for each item ranged from 0.82 to 1.19. Referring to the criteria
set by Adam & Khoo (1996), An item is considered suitable or valid for the model if
its INFIT MNSQ value is between 0.77 and 1.30. Thus, it can be concluded that all 15
items in this non-test instrument meet the required criteria. This indicates that all items
are suitable for the model used and are therefore valid in the context of measuring
communication skills.

-11 -
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Table 12. Classical Reliability Value

Reliability Values Category
Reliability alpha Cronbach 0.95 Highly Reliable
Reliability item 0.90 Highly Reliable

Reliability analysis using the Kuder-Richardson 20 (KR-20) method showed
very positive results. The Cronbach's Alpha coefficient for this test reached 0.95,
indicating an exceptionally high level of internal consistency. This means that all items
in the test effectively and uniformly measure the same attribute. Furthermore,
reliability at the item level is also very high, with a value of 0.90. This figure confirms
that each item individually provides a highly consistent measurement. In short, based
on the principles of Classical Test Theory, these results convincingly demonstrate that
the test used has very strong reliability. The excellent internal consistency and
measurement stability of each item ensure that the scores obtained from this test are
highly reliable and trustworthy.

Test 1; Name: SCALE1

r2.43

2
.
1003 prEpuRS

Figure 4. Information Function and SEM

The test information function and Standard Error of Measurement (SEM) in
Item Response Theory (IRT) serve as quality metrics that replace the concept of
reliability from Classical Test Theory. Based on the curve provided, it can be concluded
that this Likert scale is most effective in measuring the communication skills of
students with moderate abilities. The most effective ability range (6) is when —2,8 <
6 <15
Table 13. Item Difficulty Level

Item Measure Category
1 0.36 Medium
2 0.38 Medium
3 -0.12 Medium
4 -0.05 Medium
5 0.27 Medium
6 0.05 Medium

-12 -
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Item Measure Category
7 0.14 Medium
8 0.11 Medium
9 0.39 Medium
10 -0.97 Medium
11 -0.30 Medium
12 0.22 Medium
13 -0.93 Medium
14 0.19 Medium
15 0.38 Medium

Based on the analysis, the difficulty level of the items in this non-psychomotor
communication skills test instrument shows good quality. In this instrument, the range of
item difficulty found is from -0.97 to 0.38. Of the total 15 items, all are categorized as
moderate. Therefore, it can be concluded that all items have difficulty levels that align with
the established standards. This indicates that the items are of good quality for measuring
psychomotor communication skills.

Table 14. Item Discrimination

Item Slope
1 1.565
2 1.481
3 1.338
4 1.618
5 1.404
6 1.303
7 1.769
8 1.620
9 1.457
10 1.475
11 1.607
12 1.066
13 1.048
14 1.696
15 1.368

Analysis of non-test instruments designed to measure communication skills yielded
significant findings regarding item discrimination. Item discrimination values ranged from
1.048 to 1.769. It is important to note that all statement items demonstrated positive
discriminative power, a strong indication that each item contributes constructively to the
measurement and no item functions inversely. Within the framework of Item Response
Theory (IRT), discriminative power (parameter a or o) is a critical measure that describes
how effectively an item can distinguish individuals based on their latent ability levels.
Higher discriminative power values indicate that the item is more efficient in separating
individuals with significantly different abilities. With the range of values found (1.048 to
1.769), the items in this instrument have excellent discriminative capability. Discrimination
values above 1.0 are widely recognized as indicators of highly effective items in

-13 -
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psychometrics, indicating that these items are accurate in identifying differences between
individuals with high and low communication abilities

DISCUSSION

1. Cognitive Instruments (Problem Solving)
Cognitive instruments are designed to measure students' problem-solving abilities in
the context of bakpia production. The questions require students to apply their
conceptual understanding to authentic scenarios often encountered in the bakpia-
making process. For example, the aspects of “understanding the problem” and
“identifying the problem” are tested through scenarios such as analyzing standard
recipes and identifying potential errors in ingredient measurements, which are real
problems in production. Questions about “applying solutions” and “evaluating” can be
realized in practical challenges, such as calculating the proportion of ingredients to
obtain the desired amount of dough or determining the optimal baking time to avoid
production failures. The excellent quality of the questions, with an INFIT MNSQ value
of 0.80—1.27, proves that these questions accurately measure students' problem-solving
abilities in the context of bakpia.

2. Non-Test Psychomotor Instruments (Communication)
Psychomotor instruments are designed to measure students' communication skills,
which are a crucial aspect of teamwork when making bakpia. The aspects of “expressing
opinions,” “discussion skills,” and “ethics” are tested through observation of
interactions between students while collaborating, for example, when dividing tasks,
discussing problems that arise, or providing feedback on the work of friends. Scenarios
such as communicating ideas for flavor variations or explaining the reasons behind
certain manufacturing methods are authentic means of measuring communication skills.
The exceptionally high Cronbach's Alpha reliability value (0.95) and strong item
discrimination (1.048—1.769) confirm that this instrument is consistently capable of
measuring students' communication skills in a collaborative learning environment based
on bakpia production activities.

3. Non-Test Affective Instruments
Unlike cognitive and psychomotor instruments, affective instruments that measure
learning independence are not directly integrated with bakpia material. The reason
behind this is that learning independence is a broader construct and is part of an
individual's character, not a skill that only appears when making bakpia. Learning
independence encompasses initiative, responsibility, and self-evaluation, which are
general and necessary in various aspects of life, both in school and outside of it.
Therefore, the learning independence instrument is designed to measure how students
act and think independently as a whole, without being tied to one specific activity. The
integration of these three instruments—two context-based and one general—still
provides a complete and holistic picture of student competence in accordance with the
Pancasila learner profile. Nevertheless, the very high Cronbach's Alpha reliability value
(0.90) and positive item discrimination values (0.686—1.430) indicate that this
instrument is effective in distinguishing students' levels of learning independence.

CONCLUSION

This study successfully developed a set of integrated assessment instruments—for
the cognitive, affective, and psychomotor domains—that have strong validity and
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reliability. The integration of local wisdom in the bakpia-making process proved to be an
authentic, relevant, and meaningful context, making the measurement of 21st-century skills
not only psychometrically valid but also contextually relevant to students.

The findings of this study have important implications for educational practice,
namely that the instruments developed can be used by educators as a reliable tool for
conducting holistic assessments of student competencies, including problem solving,
independent learning, and communication, which are often not measured by traditional
assessments. These results support a context- or culture-based learning approach that can
increase student engagement and make abstract concepts easier to understand. This
instrument can serve as a model for the development of similar assessments in other
subjects.

Although this instrument shows very promising results, there is one limitation that
needs to be noted. The contextualization of bakpia making, while a major strength, may
pose a challenge if the instrument is applied in other regions. Therefore, further research is
recommended to adapt this instrument to other relevant local contexts in various regions.
This will ensure that the instrument has a broader scope and usefulness in comprehensively
measuring student competencies.
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