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revealed significant improvement across the cycles: in Cycle I, the individual and
classical mastery rate was 48% with an average score of 78.7; in Cycle II, it
increased to 84% with an average of 84; and in Cycle III, it reached 100% with an
average score of 92.8. These results demonstrate that the use of the NHT model
supported by analog clock media effectively improves students' cognitive
understanding of time unit concepts. Therefore, this approach can serve as an
alternative teaching strategy to enhance student engagement and learning
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Introduction

One of the core subjects that must be taken by elementary school students is mathematics. Mathematics
is an essential subject that plays a significant role in education, as it is not only a subject taught in
schools but also closely related to daily life (Arisoy & Aybek, 2021; Rawzis et al., 2024; Sharma, 2021).
One of the mathematics topics that has strong relevance to real-life contexts is the concept of time units.
A solid understanding of time units is expected to support students” overall academic success. Learning
outcomes refer to students' ability after acquiring knowledge and experience, with the results typically
measured by the teacher through numerical scores or test assessments (Asim et al., 2021; Goss, 2022;
Irvani & Hanifah, 2024).

The learning outcomes of second-grade students in Class 2-A at SD Negeri 2 Loktabat Selatan
regarding the topic of time units remain suboptimal. Based on the results of a recent daily assessment,
16 out of 25 students (64%) were unable to score above 50%. Observations indicate that the learning
process tends to be monotonous, as the teacher frequently uses lecture-based methods that are teacher-
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centered and lack the support of instructional media. As a result, students are often disengaged,
struggle to grasp the material, and some even display indifference during lessons. This ultimately leads
to unsatisfactory academic performance. If this issue continues unaddressed, students may find it
difficult to achieve the intended learning objectives. Moreover, it can hinder the development of active
participation, reduce self-confidence, and foster a tendency to give up due to a limited understanding
of the subject matter. Therefore, selecting an appropriate and effective learning model, such as the
Numbered Heads Together (NHT) cooperative strategy, may help overcome the current challenges and
foster more engaging and effective classroom learning (Mahmudah & Rasyid, 2022; Reyes et al., 2024;
Saputro, 2023).

This model encourages students to engage more actively in thinking and interacting throughout
the teaching and learning process in the classroom. Cooperative learning emphasizes collaboration in
order to achieve common goals (Hernandi et al.,, 2024, Mendo-Lazaro et al., 2022; Yang, 2023).
Numbered Heads Together (NHT) is a type of cooperative learning model that involves grouping
students into teams of four to six members and assigning each member a number. One of the key
strengths of this model is its potential to improve students' academic achievement. This learning type
can be applied across various subjects and educational levels (Chen et al., 2023; Hooda et al., 2022;
Mubhajir et al., 2025; Tong et al., 2022). Through NHT, students are encouraged to think critically and
work together in small groups, which enhances their classroom participation and academic
performance. This approach directs students to collaboratively solve problems, aiming to foster student
engagement, shared responsibility, group success, effective communication, and mutual respect within
the learning environment.

The NHT learning model has a clear structure designed to foster effective collaboration among
group members. The model consists of six sequential steps: preparation, numbering, questioning,
answering, summarizing, and giving rewards (Henukh et al., 2024; Kumar & Solanki, 2023; Yildiz,
2022). This structured approach encourages student participation and accountability within their
teams. Several advantages of the NHT model include its ability to improve student learning outcomes,
enhance interpretation skills, create an enjoyable learning experience, foster positive attitudes, build
leadership qualities, stimulate curiosity, boost self-confidence, develop a sense of belonging, and
support the development of future-oriented skills (Lumbantoruan, 2022; Rijal, 2021; Yuliani et al., 2021).

By applying the Numbered Heads Together (NHT) model, the learning process becomes more
structured and effective in promoting collaboration among students within groups. Moreover, the six
implementation steps of the NHT model not only encourage students to actively cooperate in solving
problems but also create an enjoyable learning environment. This, in turn, enhances students’
engagement, improves comprehension, and contributes to better learning outcomes.

In addition to learning models, instructional media also play a crucial role in the learning
process. Teaching materials can be explained more effectively when appropriate media are used.
Teachers should bridge the logical thinking of children with the abstract nature of mathematics through
the use of concrete objects or visual aids (Giindiiz et al., 2022; Okoth, 2021; Paling et al., 2024; Rozata &
Theoneste, 2024). In the topic of time units, the chosen instructional medium is the analog clock. The
use of wall clock boards (analog clocks) has been found to significantly enhance students’
understanding of the material being taught (Eren & Buldag, 2023; Umami & Wardono, 2025).
Supporting this view, analog clock boards are an effective media choice in teaching mathematics, as
their application provides students with a fun and interactive learning experience throughout the
instructional process (Trocado et al., 2024).

In the learning process, instructional media play a vital role in helping teachers deliver material
more effectively and enabling students to better understand the content being taught—one such
medium is the analog clock. By using an analog clock as a learning tool for teaching time units, students'
understanding of the material can be significantly enhanced. It allows for direct, hands-on learning
experiences and makes the teaching process more effective, efficient, enjoyable, and interactive.

Based on the above explanation, the researcher was motivated to conduct a study entitled
“Enhancing Elementary Students’ Cognitive Skills on Time Units Through the NHT Cooperative
Learning Model with Analog Clock Media” as an effort to improve the cognitive learning outcomes of
second-grade students in mathematics, particularly in the topic of time units. This study is grounded
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in the need for more engaging and effective instructional strategies that not only facilitate students’
understanding of abstract mathematical concepts but also promote active participation, collaboration,
and enjoyment in the learning process. By integrating an appropriate learning model and concrete
media, the study aims to address existing classroom challenges and contribute to improved academic
performance and student motivation.

Method

This instructional improvement was implemented using the action research method. Action research
is a method aimed at improving the quality of actions through collaboration between experts and
practitioners by conducting interventions and monitoring the results (Amarulloh & Irvani, 2025;
Calzada, 2023; Coughlan & Coghlan, 2023; Davison et al., 2021). It is an effort to enhance the quality of
learning, focusing on the implementation of action-based research activities within the classroom
(Lufungulo et al., 2021). The Kemmis and McTaggart model, which includes four stages in Classroom
Action Research — planning, action, observation, and reflection —has been described as a foundational
framework for this approach (Munir et al., 2022; Vianty et al., 2024).

PLAN

f OBSERVE

REFLECT

Ficture 1. Action Research Cycle (Johnson, 2020)

The instructional improvement applied through the Classroom Action Research (CAR) approach
was carried out over three cycles: Cycle I on May 7, 2025, Cycle II on May 15, 2025, and Cycle III on
May 21, 2025. This classroom action research was conducted during the 2024/2025 academic year
involving 25 second-grade students at SD Negeri 2 Loktabat Selatan. The data collection technique in
the pre-cycle phase involved reviewing the students’ daily test scores on the topic of time units,
followed by evaluation tests at the end of each cycle. The test format consisted of 10 multiple-choice
questions with three options and 5 short-answer questions. Each correct multiple-choice item was
scored with 1 point, while each correct short-answer item was scored with 2 points.

Each student’s score was calculated based on a percentage scale ranging from 0 to 100. Classical
mastery was determined by the number of students who achieved cognitive learning success out of the
total number of participants. Conventionally, student learning is considered successful if at least 80%
of the students who took the test reach the minimum competency threshold.

This study collected data through evaluation tests conducted at the end of each cycle. The results
were analyzed using a quantitative descriptive approach and presented in the form of percentages,
mean scores, and learning mastery levels. Quantitative descriptive research aims to provide a
comprehensive and accurate explanation of a phenomenon (Amarulloh & Irvani, 2025; Creswell &
Creswell, 2017). This method seeks to describe a particular condition or phenomenon and answer
questions such as what, where, when, and how (Urcia, 2021; Williams, 2021). Therefore, it can be
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concluded that quantitative descriptive research aims to provide a detailed overview of an event or
situation. Its primary objective is to explain facts based on measurable data. Moreover, this approach
helps to answer all relevant questions related to the phenomenon being studied.

Result and Discussion

Pre-cycle

The data was obtained from the class teacher using the students' daily test results. It was found that 10
students achieved the specified indicator, representing 36%, while 15 students did not meet the
indicator, representing 64%, with an average class score of 68.8. Based on these results, a learning
process using the Numbered Heads Together (NHT) model assisted by analog clock media will be
implemented. The cognitive learning outcomes in the pre-cycle are shown in Table 1.

Table 1. Cognitive Learning Outcomes of Pre-Cycle Students

No Description Number of students Percentage (%) Average Test Score
1 Complete 10 36 68
2 Incomplete 15 64

Plan Stage (Cycle I)

Cycle I was conducted on Wednesday, May 7, 2025, from 09:30 to 10:40 WITA. This action research was
carried out in the second-grade classroom at SD Negeri 2 Loktabat Selatan, applying the Numbered
Heads Together (NHT) learning model with analog clock media. Before the lesson, the researcher
prepared a teaching module for the time units” topic, followed by preparing the instructional media for
the learning process. The researcher also prepared group work sheets and student worksheets, as well
as a scoring form for assessment.

Act Stage (Cycle I)

At this stage, there are three main activities: the opening activity, the core activity, and the closing
activity. In the opening activity, the teacher enters the classroom, greets the students, inquiries about
their condition, leads a prayer, checks attendance, and conducts an apperception by engaging the
students in a question-and-answer session related to the topic of time units. The teacher then presents
the lesson material and informs the students about the learning objectives for the day.

In the core activity, before presenting the material, the teacher first divides the students into five
groups and assigns each student a number, which is placed on their head. The teacher then distributes
wooden analog clocks as learning media and explains the topic of time units while conducting a
question-and-answer session. After providing the explanation, the teacher invites students to ask
questions. Next, the teacher explains how group work will proceed using the Numbered Heads
Together (NHT) model and provides the group discussion worksheets. Once all groups have
completed their discussions, the teacher calls out one number from 1 to 5 and asks the student with the
corresponding number to come forward, take turns presenting their answers, and invite feedback from
other students on the response given. The teacher then offers feedback and adds any necessary
information if the answer is incomplete (this activity is carried out alternately with different numbers
until all questions have been answered). After all the questions have been addressed, the teacher
collects the group discussion worksheets one by one.

In the closing activity, the teacher engages the students in reflecting on the day's activities and
guides them in drawing conclusions. The teacher also gives appreciation for the students' positive
attitudes and participation throughout the lesson. The teacher then distributes a test sheet for the
students to complete independently. Once the allotted time is up, the teacher collects the test sheets one
by one, along with the analog clock learning media. Finally, the teacher expresses gratitude and closes
the session with a farewell greeting.

Observation Stage (Cycle I)
The observation stage runs concurrently with the process of instructional improvement. The aspects
observed include the implementation of the learning improvement process according to the teaching
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module that has been prepared and the test sheets completed by the students. The learning outcomes
of the students in this cycle are shown in Table 2.

Table 2. Student Learning Outcomes Cycle |

No Achievement Aspect Result
1  Number of students who achieved mastery 12
2 Individual percentage 48%
3  Classical percentage 48%
4  Average score 78.8
5  Highest score 100
6  Lowest score 35

In Table 2, it can be seen that 12 students achieved mastery with scores > 80, in accordance with
the established indicators. The individual mastery rate is 48%, and the classical mastery rate is also
48%. This result has not yet reached the target of 80% for classical mastery, as set in the objectives. The
average score obtained was 78.8, with the highest score being 100 and the lowest being 35. These results
indicate that the researcher needs to conduct Cycle II in order to further maximize the students’
cognitive learning outcomes using the same model and media.

Cycle II

The learning activities in this cycle are almost identical to those in the previous cycle, following the
teaching module that had been designed. In Cycle II, the same learning model was applied with the
assistance of analog clocks. After delivering the lesson on time units, the teacher provided a test sheet.
The learning outcomes of the students in this cycle are shown in Table 3.

Table 3. Student Learning Outcomes Cycle II

No Achievement Aspect Result
1  Number of students who achieved mastery 21
2 Individual percentage 84%
3  Classical percentage 84%
4  Average score 84
5  Highest score 100
6 Lowest score 55

It can be seen in Table 3 that in this second cycle, 21 students achieved mastery with scores > 80,
in accordance with the established indicators. In this cycle, the individual mastery rate was 84%, and
the classical mastery rate was also 84%. This result has already reached the target of 80% for classical
mastery. The average score obtained was 84, with the highest score being 100 and the lowest score
being 55. Although this result has met the classical mastery indicator, the researcher decided to proceed
with Cycle III in order to further strengthen the effectiveness of the chosen learning model and
determine whether Cycle III could achieve a 100% classical mastery percentage.

Cycle III
The learning activities in this cycle are almost identical to those in the previous cycle, following the
teaching module that had been designed. After completing the lesson on time units, the teacher

provided the evaluation test sheet. The learning outcomes of the students in this cycle are shown in
Table 4.

Table 4. Student Learning Outcomes Cycle 111

No Achievement Aspect Result
1  Number of students who achieved mastery 25
2 Individual percentage 100%
3  Classical percentage 100%
4 Average score 92,8
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No Achievement Aspect Result
5  Highest score 100
6  Lowest score 80

In Table 4, it can be seen that all 25 students achieved mastery in Cycle III with scores > 80, in
accordance with the established indicators. In Cycle IlI, the individual mastery rate was 100%, and the
classical mastery rate was also 100%. This result has met the target of 80% classical mastery. The average
score obtained was 92.8, with the highest score being 100 and the lowest score being 80.

The evaluation test contained questions with varying cognitive levels, including remembering
(C1), understanding (C2), applying (C3), and analyzing (C4). A detailed description of each question
item can be found in Table 5.

Table 5. Percentage of Cognitive Question Items for All Cycles

Percentage (%) of Correct Answers

Cycle Multiple Choice Questions Essay Questions
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5
C1 Cc2 Cc2 C3 C3 C4 C4 C1 C1 C3 C1 C2 C1 C2 C3
I 76 88 96 92 80 84 76 88 84 68 80 76 84 64 64
I 84 100 100 9% 9% 84 76 96 84 64 84 84 68 88 88
111 96 100 100 9% 84 96 80 100 92 84 88 100 100 96 84
Discussion

Based on Cycles I to 111, there was an improvement in achieving the established indicators through the
application of the Numbered Heads Together (NHT) cooperative learning model assisted by analog
clocks at SD Negeri 2 Loktabat Selatan. This approach was effective in enhancing students' cognitive
abilities on the topic of time units, both individually, class-wide, and in terms of average scores.

In Cycle I, 12 students achieved mastery, with an individual mastery percentage of 48% and a
classical mastery percentage of 48%. This result has not yet met the 80% target for classical mastery,
and the average score was 78.8. In this cycle, the students most frequently answered incorrectly (below
80%) on the following multiple-choice questions: Question 1, with a 76% incorrect response rate at the
C1 cognitive level, where students were asked to recall the function of one of the hands on an analog
clock; Question 7, with a 76% incorrect response rate at the C4 cognitive level, where students were
asked to analyze an activity related to short time durations (the question presented a story with three
different activities); Question 10, and Item 5, both with incorrect response rates of 68% and 64%,
respectively, at the C3 cognitive level, where students were asked to apply knowledge about time and
required duration; and Item 2, with a 76% incorrect response rate, and Item 4, with a 64% incorrect
response rate, both at the C2 cognitive level, where students were asked to understand the position of
the minute and hour hands on the clock. For example, Question 4 presented an illustration: “When the
minute hand is at 12 and the hour hand is at 8, if written in 24-hour duration, what time is it at night?”
This occurred because the teacher provided explanations too quickly and briefly, making it difficult for
students to fully grasp the material.

In Cycle 11, 21 students achieved mastery, with an individual mastery percentage of 84% and a
classical mastery percentage of 84%. This result met the 80% target for classical mastery, and the
average score was 84. The students most frequently answered incorrectly (below 80%) on the following
questions: Question 7, with a 76 % incorrect response rate at the C4 cognitive level, where students were
asked to analyze an activity related to short time durations (the question presented a story with three
different activities); Question 10, with a 64% incorrect response rate at the C3 cognitive level, where
students were asked to apply knowledge about time and the required duration (e.g., "I studied from 6
PM to 8 PM, how long did I study?"); and Item 3, with a 68% incorrect response rate at the C1 cognitive
level, where students were asked to recall which hand moves faster. This still occurred because the
teacher did not explain the material clearly and in detail, and many students appeared to be distracted
or not fully focused.

In Cycle III, all 25 students achieved mastery, with an individual mastery percentage of 100%
and a classical mastery percentage of 100%. This result met the 80% target for classical mastery, and the
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average score was 92.8. In this cycle, all questions were answered correctly, as each question had a
mastery rate of 80% or higher. This success occurred because the teacher provided more detailed and
slower explanations, reminded students to focus while listening, and paid closer attention to those
students who were still struggling to understand the questions.

There was an increase in learning outcomes in each cycle. From Cycle I to Cycle II, the individual
and classical mastery percentages increased by 36%, and the class average score rose by 5.2 points.
From Cycle II to Cycle III, the individual and classical mastery percentages increased by 16%, and the
class average score rose by 8.8 points. This improvement in cognitive learning outcomes can be
attributed to the teacher's ability to select an appropriate model and media for the material being taught
throughout the lessons.

Choosing a teaching model for the learning process in the classroom is one of the key strategies
used by teachers. A learning model is a clear procedure for organizing the learning mechanism to
achieve the established learning objectives (Fan et al., 2025; Jarilkapovich, 2025; Soelton, 2023; Sulastri
et al., 2024). More specifically, a learning model is a preparation or design that includes a series of clear
steps, which are implemented by the teacher to manage the learning process with the goal of achieving
the previously set learning objectives. One such model is the cooperative learning model.

The cooperative learning model has important goals in the learning process. This model aims to
improve students' academic performance, help students appreciate differences in friendships, and
develop social skills (Reyes et al., 2024; Saputro, 2023). Numbered Heads Together (NHT) is one of the
models under cooperative learning. This learning model requires students to collaborate within their
groups, share tasks, and work together to find solutions to presented problems (Rijal, 2021; Yuliani et
al., 2021). By using this model, students can collaborate more effectively within their groups, take
greater responsibility for understanding the material, and actively participate in solving the problems
in each question given.

Teachers can choose other strategies in the teaching and learning process, such as determining
the media to be used. By using the designated learning media, it becomes easier for teachers to explain
the material. Learning media is an instrument that can be used to convey messages to students, aiming
to provide access to various sources of information, broaden perspectives, and enhance thinking skills
(Boari et al., 2023; Irvani, 2022; Lubis et al., 2023; Paling et al., 2024). Learning media is crucial for
teachers in delivering lessons to students, as it serves as a link for the information being presented.
Media that connect the information provided by the teacher to the students are intended to ensure that
the content is absorbed effectively and appropriately, in line with the established learning objectives
(Rahmawati et al., 2025).

The research that applied the Numbered Heads Together (NHT) cooperative learning model and
analog clock media in this learning improvement process has proven to enhance students' cognitive
learning outcomes. This is in line with a study focused on implementing the NHT model to improve
the mathematics learning outcomes of second-grade elementary students, with the results showing a
significant improvement in learning outcomes through the application of the NHT cooperative learning
model (Reyes et al., 2024). Similarly, research examining the effectiveness of the NHT model in
improving the mathematics achievement of fifth-grade students indicated that students' mathematics
performance could be enhanced through the application of the NHT cooperative learning model (Dessi
& Shah, 2023; Sari et al., 2023).

Furthermore, a study investigated the use of the NHT learning model to enhance student activity
and learning outcomes, with the findings indicating that the model was effective in improving the
activity and learning outcomes of fifth-grade students at SD Negeri 03 Lahat (Refai, 2022). Similarly,
research on second-grade students at SD Negeri Karangpule Kebumen demonstrated an improvement
in mathematics learning outcomes with the use of analog clock media, showing that the use of analog
clock media significantly enhanced students' understanding of the time unit’s topic (Rakhmawati et al.,
2022). Additionally, a study explored the impact of analog clock media on the learning achievement of
second-grade students in the topics of time and duration, with results indicating that the use of analog
clock media had a significant effect on students' learning outcomes in this area (Seyaningsih & Fadilah,
2025)
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Conclusion

Based on the research findings, it can be concluded that the application of the Numbered Heads
Together (NHT) cooperative learning model, assisted by analog clocks, significantly enhances the
cognitive abilities of elementary students in learning time units at SDN 2 Loktabat Selatan. This is
evident from the consistent increase in individual and classical mastery percentages, as well as the
average scores in each cycle. In Cycle I, individual and classical mastery were at 48%, with an average
score of 78.7. In Cycle II, mastery rates rose to 84%, with an average score of 84. Finally, in Cycle III,
both individual and classical mastery reached 100%, with an average score of 92.8.

The following suggestions can be made: For teachers, it is recommended that the findings of this
study be used to consider the Numbered Heads Together (NHT) cooperative learning model as one of
the options that can be applied in the teaching and learning process. For other researchers, it is
suggested that these findings be utilized effectively and serve as a reference for further and more in-
depth research on this learning model.
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