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Abstract: This study aimed to analyze the effectiveness of third-grade elementary school
science assessment questions on animal classification in measuring students’ learning
outcomes and problem-solving skills. A quantitative approach with a pre-test-post-test
design was employed involving 51 third-grade students. The assessment instrument
consisted of science questions covering vertebrate and invertebrate classification,
amphibian characteristics, and animal habitats. Data were collected through pre-test and
post-test assessments and analyzed using descriptive and quantitative methods. The
results indicated that the assessment questions effectively measured learning outcomes,
with N-gain scores of 0.37 (moderate) in the first class and 0.25 (low) in the second class.
Problem-solving analysis revealed that the first class performed better in planning
solutions and drawing conclusions, while the second class showed stronger performance
in understanding problems, with comparable achievement in implementing solutions.
These findings demonstrate that assessment questions aligned with learning objectives
and students’ cognitive development effectively evaluate both conceptual understanding
and problem-solving skills. Therefore, the developed science assessment questions are
appropriate as an effective evaluation tool for elementary school science learning.
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Introduction

Science education in elementary school plays an
important role in building students' initial
understanding of natural phenomena and living things
around them. Science aims not only to develop factual
knowledge, but also to instill scientific thinking through
the process of observing, classifying, and drawing
simple conclusions (Rahmat M, 2024). Therefore, science
learning at the elementary school level must be designed
contextually and in accordance with the characteristics
of students' cognitive development. One of the essential
science subjects for third-grade elementary school
students is animal classification, which includes
grouping animals based on certain characteristics such
as skeletal type (vertebrates and invertebrates), habitat,
and lifestyle, including amphibians. This subject is
important because it provides a foundation for students

How to Cite:

to understand the diversity of living things and the
relationship between animals' physical characteristics
and their environment (Andriliyani et al., 2021). A good
understanding of the concept of animal classification is
expected to help students develop logical and systematic
thinking skills from an early age.

According to Piaget's theory of cognitive
development, third-grade elementary school students
are in the concrete operational stage (Ahmad et al., 2016).
This stage shows that students have begun to
understand simple cause-and-effect relationships, but
still have difficulty understanding purely abstract and
symbolic concepts. The success of science learning is
inseparable from the process of evaluating learning
outcomes carried out by teachers. Evaluation is an
important component in learning because it serves to
determine the level of student competency achievement
and the effectiveness of the learning process that has
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been implemented (Karengga et al., 2025). Through
proper evaluation, teachers can obtain information
about students' understanding, learning difficulties, and
the quality of learning that has taken place. In addition,
there is a need for innovation in learning models,
evaluation instruments, and learning tools that are
appropriate for the level of child development (Devianti
Komalasari & Ketut Widada, 2022; Putri Liani &
Hamdian Affandi, 2023).

Evaluation questions, as one of the assessment
instruments, play a strategic role in measuring student
learning outcomes. Good questions must be compiled
based on learning indicators, in accordance with
learning objectives, and taking into account the
cognitive development level of students (Muhadi et al.,
2025; Ndiung & Jediut, 2020). At the elementary school
level, especially in third grade, science assessment
questions should place greater emphasis on the ability to
remember and understand concepts (C1-C2) using
simple language and contexts that are familiar to
students' everyday lives (Ernita Pasaribu et al., 2024).
However, in practice, science assessment questions are
still found to be ineffective in optimally measuring
student learning outcomes. Some questions tend to
emphasize memorization without testing in-depth
conceptual understanding, or are not fully aligned with
the established learning indicators. This can cause the
assessment results to not reflect the students' actual
abilities, making it difficult for teachers to make
decisions on follow-up learning (Savika & Zuhriyah,
2024). Although previous studies have discussed the
development and quality of science assessment
instruments, most have focused on validity, reliability,
or students' cognitive achievement. Limited attention
has been given to examining whether assessment
questions specifically designed for third-grade animal
classification topics effectively measure both learning
outcomes and students' problem-solving skills. This gap
highlights the need for a more comprehensive
evaluation of assessment effectiveness in elementary
science learning.

In animal classification material, the effectiveness of
evaluation questions is very important because this
material requires students to be able to classify,
differentiate, and understand the characteristics of living
things. Well-designed evaluation questions can help
measure the extent to which students are able to identify
the differences between vertebrates and invertebrates,
understand the characteristics of amphibians, and
associate animals with their habitats. Conversely,
inappropriate questions can obscure conceptual
understanding and fail to provide an accurate picture of
student learning outcomes.

This study offers a novel contribution by
simultaneously evaluating the effectiveness of science
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assessment questions in measuring students' learning
outcomes and profiling their problem-solving skills
within the specific context of third-grade animal
classification learning. Unlike previous studies that
primarily emphasize psychometric quality or learning
achievement, this research integrates cognitive
assessment with problem-solving analysis, providing
teachers with more comprehensive evidence for
improving classroom assessment practices. Based on
this description, it is necessary to conduct research that
examines the effectiveness of science evaluation
questions for third-grade elementary school students on
the subject of animal classification in relation to student
learning outcomes. This research is important because
accurate assessment instruments enable teachers to
identify students' conceptual understanding, recognize
learning difficulties at an early stage, and design
appropriate instructional improvements. Furthermore,
the findings are expected to contribute to the
development of evidence-based science assessment
practices that are aligned with elementary students'
cognitive characteristics. This research is expected to
provide an overview of the extent to which the science
evaluation questions used are able to accurately measure
student learning outcomes. In addition, the results of
this study are expected to provide material for reflection
for teachers in compiling science evaluation questions
that are of higher quality, valid, and in accordance with
the characteristics of elementary school students.

Method

This study used a quantitative descriptive research
design. This approach was chosen to describe the
effectiveness of third-grade elementary school science
evaluation questions in measuring student learning
outcomes on animal classification material based on
numerical data obtained from student test results. The
flow diagram is shown in Figure 1.

1. Quantitative 2. Two-Group
Descriptive Pretest-Posttest 3. Research Subjects
Research Design
Approach [

Designing a study with
pretest and posttest
measures

Identifying third-grade
elementary school
students

Selecting a research
approach to describe data

4. Animal
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Learning

5. Development of
Assessment
Instrument

Measuring Initial learning
outcomes before
instruction

Creating an instrument
based on learning

indicators
- e

8. Administration of
Posttest

Measuring learning
after

11. Research Findings 10. Data Analysis

g learning
. I L outcomes and problem

Focusing on vertebrates,
invertebrates, amphibians,
and habitats

9. Data Collection

Gathering pre
posttest sc

7. Science Learning
Process

Conducting animal

solving skills

Figure 1. Flowchart of the Quantitative Descriptive Research
Methodology
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Research Design

The research design used was a two-group pretest-
posttest design. In this design, students were given a
pretest before learning and a posttest after learning
using the same or equivalent science evaluation
questions. The difference between the pretest and
posttest results was used to see the changes and
achievements in student learning outcomes after
learning took place.

Research Subjects and Location

The research subjects were 51 third-grade
elementary school students. The students were selected
purposively because they had studied animal
classification material in accordance with the applicable
curriculum and were at the concrete operational stage of
cognitive development. The research was conducted at
an elementary school during the first semester of the
2025/2026 academic year.

Volume 12 Issue 6, 1006-1012

The material used in this study was animal
classification, which included grouping animals based
on certain characteristics such as vertebrates and
invertebrates, characteristics of amphibians, and animal
habitats. The material was adjusted to the third-grade
elementary school science learning competencies.

Research Instruments

The research instruments were science evaluation
questions for third-grade elementary school students on
the subject of animal classification. The questions were
compiled based on learning indicators and students'
cognitive development levels, with an emphasis on
memory and comprehension skills (C1-C2). Before use,
the instruments were reviewed for content validity
through expert judgment by elementary school science
teachers or lecturers in the field of science education to
ensure the suitability of the material, language, and level
of difficulty of the questions. The question grid is shown
in Table 1.

Research Material

Table 1. Animal Classification Material Question Grid

No. . Main topic Question indicator Problem solving indicator
Question

Understanding animal

Understanding the problem

1. P Explaining the meaning of animal classification
classification
2. Vertebrates and Identifying vertebrates based on characteristics Understanding the problem
invertebrates
3. Ve%rtebrates and Distinguishing vertebrates and invertebrates Implementing solutions
invertebrates
4. Amphibians Listing the characteristics of amphibians Understanding the problem
5. Amphibians Identifying examples of amphibians Implementing solutions
6. Animal habitats Determining animal habitats basgd on Planning solutions
characteristics
7 Animal habitats Grouping animals based on th'elr living Implementing solutions
environment
Animal classification Grouping animals based on similar characteristics Implementing solutions
9. Animal classification =~ Determining animal groups from illustrations/ text Drawing conclusions
10 Application of animal Applying the concept of classification in everyday Drawing conclusions
) classification life

Problem-solving skill indicators according to
(Polya, 1981) consisting of understanding the problem,
planning the solution, implementing the solution, and
drawing conclusions.

Data Collection Techniques

Research data was collected through learning
outcome tests, namely pre-tests and post-tests. Pre-tests
were administered to determine students' initial abilities
in animal classification, while post-tests were
administered after the learning process to determine
students' learning outcomes after receiving the learning
treatment.

Data Analysis Techniques

Student learning outcome data were analyzed using
quantitative descriptive analysis. The analysis was
conducted by calculating the pretest and posttest scores
to determine the N-Gain as shown in Equation 1.

. Posttest Score—Pretest Score
N — Gain = 1)

Ideal Maximum Score—Pretest Score

The effectiveness of science evaluation questions is
determined based on the improvement in student
learning outcomes after learning about animal
classification.

In addition, this study also looks at how students'
problem-solving skills are based on indicators taken
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from Polya. Calculating the average score for each
indicator is shown in Equation 2.

. . Y. indicator score
Average indicator = (2)

number of students

Result and Discussion

Student learning outcomes were obtained through
pre-tests and post-tests administered to two groups of
third-grade elementary school students. Pre-tests were
administered to determine students' initial abilities in
animal classification, while post-tests were administered
after the learning process using the same science
evaluation questions. The results showed an increase in
learning outcome scores in both groups after the
learning process. Figure 2 presents the implementation
of the learning activities and the administration of the
science evaluation questions during the research. The
documentation illustrates students' participation in the
learning process and supports the implementation of the
research procedures.

(d) Administration of the science evaluation questions

(c) Students completing the science evaluaton questions

Figure 2. Documentation of the learning process and the
administration of the science evaluation questions.

Table 2. Gain Score Test Results

Pre-test average Post-test Score gain

Group score average score
1. 71 82 0.37
2. 73 80 0.25

The improvement in student learning outcomes in
Table 2 was analyzed using N-gain values to determine
the effectiveness of science evaluation questions in
measuring learning outcomes. Based on the calculations,
an N-gain value of 0.37 (moderate category) was
obtained for the first class and 0.25 (low category) for the
second class. These results indicate that, in general, there
was an improvement in student learning outcomes after
instruction, although the level of improvement differed
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between classes. These findings indicate that the science
assessment questions used were able to capture changes
in student abilities before and after instruction, thus
serving as a learning outcome measurement tool that is
sufficiently  sensitive to student competency
achievement, as has been shown in previous studies
(Alang et al., 2024; Amrin et al., 2025).

The improvement in learning outcomes is
consistent with previous studies showing that
assessment instruments aligned with learning objectives
and indicators can accurately measure students'
conceptual understanding and cognitive achievement
(Hayati et al., 2023). Well-constructed evaluation
questions not only measure students' mastery of
concepts but also provide meaningful feedback for
improving the teaching and learning process (Winingsih
etal., 2023).

The effectiveness of science evaluation questions in
this study was reviewed in terms of their ability to
measure improvements in student learning outcomes in
animal classification material. The N-gain value in the
first class, which was in the moderate category, showed
that most students experienced a significant
improvement in their understanding of the concepts.
This indicates that evaluation questions compiled based
on learning indicators were able to adequately measure
student understanding.

The science assessment questions in this study were
designed in accordance with the indicators for animal
classification material, namely the grouping of
vertebrates and invertebrates, the identification of
amphibian characteristics, and the determination of
animal habitats. The alignment between learning
indicators and test items is one of the main requirements
for an effective assessment instrument (Hayati et al.,
2023; Rudini, 2020). Therefore, the measurable
improvement in learning outcomes through these
questions shows that the instrument has good content
validity.

Meanwhile, the N-gain value in the second class
was in the low category. However, these results still
show an improvement in student learning outcomes
after learning. Differences in improvement categories
between classes may be influenced by variations in
students' initial abilities, differences in activity during
learning, and learning conditions that are not entirely
uniform. The results of this study can also be analyzed
based on the characteristics of Piaget's cognitive
development of third-grade elementary school students.
According to Piaget's cognitive development theory,
students aged 7-11 years are in the concrete operational
stage, which is the stage where students are able to think
logically about real objects or events. The science
evaluation questions used in this study were presented

in the form of simple texts and contexts that were close
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to the students' lives, so they were appropriate for this
stage of cognitive development.

These findings also suggest that the effectiveness of
science evaluation questions depends not only on the
quality of the test items but also on instructional
implementation. Students who actively participate in
classroom activities are more likely to demonstrate
higher learning gains because they are better able to
connect prior knowledge with new concepts. This
interpretation is supported by constructivist learning
theory, which emphasizes that meaningful learning
occurs when students actively construct knowledge
through interaction with learning experiences (Purnama
et al., 2026; Saputri et al., 2023).

The animal classification material requires students
to group and differentiate objects based on certain
characteristics. This ability is one of the main
characteristics of the concrete operational stage, so the
use of evaluation questions that emphasize memory and
comprehension (C1-C2) is considered appropriate for
measuring the learning outcomes of third-grade
students (Amrin et al., 2025). This reinforces the finding
that the science evaluation questions used were effective
in measuring student learning outcomes on the subject
of animal classification. In addition, based on the results
of the analysis of students' problem-solving skills on the
subject of animal classification, the average score for the
four problem-solving indicators, namely understanding

Table 3. Analysis of Problem-Solving Skills
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the problem, planning a solution, implementing the
solution, and drawing conclusions, was obtained for the
two classes studied. These results show differences in
problem-solving skill achievement between classes and
between indicators, as shown in Table 3.

Figure 3 shows students working on the science
evaluation questions during the post-test session and
discussing the animal classification problems. This
documentation supports the implementation of the
assessment process described in this study.

oy

y /_ 2 ',A\ .

{c) Students discussing animal classification problems (d) Collaborative discussion on animal classification

Figure 3. Students completing the post-test and discussing
animal classification problems.

Group

Understanding the problem Planning solutions

1. 79
2. 81

Indicators

Implementing solutions Drawing conclusions

89 78 88
74 77 83

Based on the results of the analysis of students'
problem-solving skills in the animal classification
material, it was found that both classes showed
relatively good abilities in the four problem-solving
indicators, namely understanding the problem,
planning solutions, implementing solutions, and
drawing conclusions. Class 2 had a slightly higher
ability to understand problems (81) than Class 1 (79),
indicating that Class 2 students were better able to
identify and understand the problems presented in the
questions. However, on the indicator of planning
solutions, Class 1 showed much better results (89) than
Class 2 (74), indicating that Class 1 students were more
skilled at determining problem-solving strategies based
on the concept of animal classification. In the stage of
implementing solutions, both classes showed almost the
same results, namely 78 for Class 1 and 77 for Class 2,
indicating that the ability to apply problem-solving
strategies still needs to be improved in both classes.
Meanwhile, in the drawing conclusions indicator, Class

1 again showed a higher score (88) than Class 2 (83),
indicating that Class 1 students were better able to
conclude the classification results logically and
according to the concept.

The differences in problem-solving performance
between the two classes indicate that students may
possess different cognitive strengths across the four
indicators. While Class 2 demonstrated stronger
problem identification skills, Class 1 performed better in
planning and concluding solutions. These findings are
consistent with previous studies reporting that
elementary  students often develop problem
identification skills earlier than higher-order planning
and reasoning skills, which require repeated learning
experiences and structured guidance (Hidayah et al,,
2025; Purnama et al., 2021). Therefore, future science
instruction should provide more opportunities for
students to practice planning, implementing, and
evaluating solutions through inquiry- and problem-
based learning activities. Overall, Class 1 tended to excel
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at the advanced problem-solving stage, while Class 2
was stronger at the initial stage of understanding the
problem, so a balanced learning strategy is needed to
optimally develop all indicators of students' problem-
solving skills.

The results of this study indicate that science
evaluation questions compiled in accordance with
learning indicators and the characteristics of elementary
school students can be used as an effective instrument
for measuring learning outcomes. Good questions not
only serve as a final assessment tool, but also as a means
of objectively determining the development of students'
conceptual understanding (Destiana et al., 2020;
Hidayah et al., 2025; Wangsa et al., 2021). These findings
strengthen previous evidence that assessment quality
plays an important role in improving learning outcomes
and supporting meaningful science learning at the
elementary school level. Therefore, teachers are
expected to pay more attention to the suitability between
learning objectives, indicators, and the types of
evaluation questions used.

Conclusion

The science evaluation questions on animal
classification were effective in measuring the learning
outcomes of third-grade elementary school students.
This effectiveness was indicated by improvements in
students' learning outcome scores, with N-gain values of
0.37 (moderate category) for the first class and 0.25 (low
category) for the second class. The evaluation questions
also measured students' problem-solving skills across
four indicators: understanding the problem, planning
solutions, implementing solutions, and drawing
conclusions. These findings indicate that science
evaluation questions developed in accordance with
learning indicators and the cognitive characteristics of
third-grade elementary school students can effectively
assess both learning outcomes and problem-solving
skills.
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