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Abstract 

This study aims to improve the learning outcomes of 
mathematics students in grade IV of SDN Tanjungrejo 2 
Malang through the application of Baamboozle interactive 
media combined with the Numbered Heads Together 
(NHT) learning model. The background of this research is 
based on the low mathematics learning outcomes, as shown 
by the average student score of 66.07 which is still below the 
Minimum Completeness Criteria (KKM) which is 75. This 
study uses the Kemmis and McTaggart model Class Action 
Research (PTK) method which is carried out in two cycles, 
each consisting of planning, implementation, observation, 
and reflection stages. The learning outcome data was 
obtained through an evaluation test at the end of each cycle 
and was analyzed in a quantitative descriptive manner by 
calculating the average score and percentage of learning 
completeness. The results showed that the average student 
score increased from 66.07 in the pre-cycle to 73.57 with 
60.71% learning completeness in the first cycle, and 
increased again to 80.35 with 85.71% learning completeness 
in the second cycle. This finding proves that the application 
of Baamboozle interactive media combined with the 
Numbered Heads Together model is effective in improving 
the mathematics learning outcomes of grade IV students of 
SDN Tanjungrejo 2 Malang. The implications of this study 
show that the integration of interactive digital media with 
cooperative learning models can be an alternative to 
innovative, effective, and fun learning strategies in 
elementary schools. 
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Introduction 

Mathematics education in elementary school has a strategic role in building 

students' logical, analytical, and problem-solving skills from an early age. This 

competence is an important foundation in facing the challenges of the 21st century that 

require numeracy, literacy, critical thinking, and mastery of information technology. In 

addition, Mathematics plays a role in forming a systematic mindset that is applicable in 

daily life as well as in the development of science and technology (Adjie et al., 2021). 

Therefore, Mathematics learning in elementary school needs to be designed with an 

interesting, interactive, and meaningful approach so that students can understand 

concepts that are often considered difficult and abstract. 

Nevertheless, the facts on the ground show that Mathematics is still one of the 

subjects that is considered difficult, boring, and scary for most elementary school 

students. The results of national studies show that students' interest, motivation, and 

learning outcomes in the field of Mathematics tend to be low, one of which is due to 

monotonous learning methods and lack of active student involvement (Nanditha, 

Wirdati, & Kanus, 2023). A similar problem was found based on initial observations in 

class IVB of SD Negeri Tanjungrejo 2 Malang City, where only 42.86% of students 

achieved the Learning Goal Achievement Criteria (KKTP) in the material calculating 

volume using standard units. The majority of students appear to be less enthusiastic, 

passive, and lack understanding of the basic concepts being taught. This condition is 

suspected to be due to a learning model that is still conventional and has minimal use 

of interactive digital media. 

Various previous studies have proven that interactive media-based learning and 

cooperative models can improve student engagement and learning outcomes in 

elementary schools (Ibrohim et al., 2020). One widely used model is Numbered Heads 

Together (NHT) which encourages the involvement of all group members and increases 

individual responsibility in discussions. This model is effective in increasing social 

interaction, motivation, and understanding of concepts of students at various levels of 

education (Surya, 2018). On the other hand, digital media such as Baamboozle, a web-

based educational game, have been shown to increase student participation and 

learning outcomes in various subjects at the elementary level (Hartanto et al., 2024; 

Kusyani & Adelina Ray, 2023). 

However, previous studies have generally only tested the effectiveness of 

Baamboozle or NHT separately. There has not been much research, especially at the 

elementary school level in Indonesia, that specifically examines the influence of the 

combination of these two approaches in mathematics learning, especially in the context 

of elementary schools in Malang City. Most of Baamboozle's research is focused on 

language learning or science, while NHT's research is more applied to social materials 
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or memorization concepts. Thus, there is still a research gap in the form of a lack of 

empirical studies on the effectiveness of integrating Baamboozle interactive media with 

the NHT learning model to improve the learning outcomes of Mathematics for 

elementary school students, especially in volume materials. 

Based on these conditions, this study aims to improve the learning outcomes of 

grade IV students of SD Negeri Tanjungrejo 2 Malang City through the application of 

the Numbered Heads Together cooperative learning model combined with Baamboozle 

educational game media. This research is focused on the material of calculating volume 

using standard units. In addition, this research is expected to enrich the treasure of 

technology-based Mathematics learning research in elementary schools, as well as 

provide an alternative innovative learning strategy that is effective and fun in 

accordance with the principles of differentiated learning and the use of technology in 

the Independent Curriculum. 

Method 

This research aims to improve the mathematics learning outcomes of grade IVB 

students at SDN Tanjungrejo 2 Malang City through the implementation of the 

Numbered Heads Together (NHT) cooperative learning model, assisted by Baamboozle 

interactive game media, using the Classroom Action Research (CAR) approach based 

on the Kemmis and McTaggart model, which consists of two cycles with two meetings 

each. The study involved 28 students of class IVB during the even semester of the 

2024/2025 academic year. Each cycle was carried out through four stages: planning, 

implementation, observation, and reflection. In the planning stage, the researcher 

developed instructional materials, including teaching modules, learning outcome test 

items, observation sheets for student learning activities and motivation, and 

Baamboozle media tailored to the volume calculation material using standard units. 

The learning outcome test comprised five descriptive items constructed based on 

achievement indicators, with content, construct, and measurement validity ensured 

through expert judgment by two mathematics education lecturers and one grade IV 

teacher. Instrument reliability was tested using the Cronbach's Alpha coefficient 

through SPSS analysis. The implementation stage involved applying the NHT model, 

where students were grouped, assigned numbers, and selected randomly to answer 

questions using the Baamboozle game designed in alignment with the lesson content. 

During observation, the researcher and an observer documented student activities, 

participation, and motivation through structured observation sheets. Reflection was 

conducted by analyzing student test results and observation data to identify the 

strengths and weaknesses of the actions in each cycle, which served as the basis for 

revisions in the subsequent cycle. Learning outcome data were analyzed using 

quantitative descriptive methods by calculating the average score and percentage of 
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learning completeness through the formula: (number of students achieving 

completeness ÷ total number of students) × 100%. The Minimum Completeness Criteria 

(KKTP) was set at 80, with individual mastery defined as a minimum score of 80, and 

classical mastery achieved if at least 85% of students met the KKTP. 

 

Results and Discussion 

Results 

The research was carried out in class IVB of SDN Tanjungrejo 2 Malang City with 

a total of 28 students. Classroom action research was conducted in 2 cycles where each 

cycle consisted of 2 meetings. Based on the results of classroom action research that has 

been carried out in class IVB of SDN Tanjungrejo 2 Malang City for two cycles, data was 

obtained that showed that student learning outcomes increased after the use of the 

Numbered Head Together (NHT) type cooperative learning model with the help of 

bamboozle interactive game media. Baamboozle is a digital platform designed to change 

the way teachers and students interact in the learning process. With a fun and 

interactive approach, baamboozle allows teachers to create educational quizzes that 

students can play in the form of games. (Khaira Mardiah 2024) Before doing 2 cycles, 

the researcher conducted a pre-cycle stage to find out the learning outcomes of grade 

IVB students in the subject of Mathematics. 

The classroom action research activity began with the pre-cycle stage, where the 

researcher made observations of the school environment and grade IVB students at SDN 

Tanjungrejo 2 Malang City. The purpose of this observation is to obtain data on the 

characteristics of the class that will be the subject of the study. In addition to conducting 

direct observations and interviews with homeroom teachers, at this pre-cycle stage, the 

researcher also carried out a pretest to find out the students' initial abilities before 

action was given. The data obtained at the pre-cycle stage includes pre-test data on 

Mathematics learning outcomes in grade IVB SDN Tanjungrejo 2 Malang City. Here's a 

breakdown of the pre-cycle data: 

Table 1. Completeness of Pre-Cycle Learning Outcomes 

NO Aspects Information 

1 Number of students in grade IVB 28 
2 Number of students who achieve learning completeness 12 
3 Number of students who have not reached learning 

completion 
16 

4 Highest Score 90 
5 Lowest Score 30 
6 Correspondence 68,5 
7 Percentage of Completeness of Learning Outcomes 42,86% 

Based on the findings at the pre-cycle stage, there are still many students who get 

a score below the KKTP for the Mathematics subject, which has been set at 80. In the 
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material calculating volume using standard units, only 42.86% or as many as 12 students 

managed to achieve the Learning Goal Achievement Criteria (KKTP) score. This shows 

that the average score of grade IVB students in mathematics subjects in the pre-cycle 

stage is still below the Learning Goal Achievement Criteria (KKTP) that has been set. 

This condition is caused by the lack of innovation in the learning process carried out by 

researchers at that stage where the researcher only uses the lecture method making 

students feel bored and difficult to focus during learning activities. 

The findings of the class action research in cycle I are presented in detail based on 

the four stages carried out. The stages carried out in classroom action research are: 

planning, implementation of actions, observation, and reflection. Cycle I was designed 

based on the results of the pre-cycle which showed that learning still used conventional 

methods in the form of lectures and questions and answers, which caused low student 

involvement and many learning outcomes that had not reached the KKTP. 

In this planning stage, the researcher compiled a learning module using a 

cooperative learning model of the Numbered Heads Together type in mathematics 

learning material calculating volume using standard units with the help of the 

Baamboozle game. The researcher also compiled assessment instruments in the form of 

observation sheets of student activities and assessments to measure learning outcomes. 

The learning strategy is designed so that students are active in groups, discuss with each 

other, and be motivated to answer questions that arise through the Baamboozle game 

The results of this study are supported by several previous studies that concluded 

that the application of the NHT-type cooperative learning model has a significant effect 

on students' mathematics learning outcomes (Ikhwandari et al., 2019; Nur et al., 2016; 

Pratiwi, 2018; Rahmi & Adnan, 2019). Marasiwi Research (2017); Allathifah et al. (2019) 

and (Widiani, 2021) also concluded that the application of NHT-type cooperative 

learning can improve students' mathematics learning achievement. 

In the implementation of this first cycle, researchers have implemented an 

innovation in the learning process, namely through the use of the interactive game 

Baamboozle combined with the Numbered Head Together (NHT) learning model. 

Table 2. Learning Outcomes of Cycle I Students 

NO Aspects Information 

1 Number of students in grade IVB 28 
2 Number of students who achieve learning completeness 17 
3 Number of students who have not reached learning 

completion 
11 

4 Highest Score 100 
5 Lowest Score 50 
6 Correspondence 78,5 
7 Percentage of Completeness of Learning Outcomes 60,71% 
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 Discussion 
Based on the table above, the implementation of the first cycle was obtained as 

a result that there was an increase in student learning outcomes. It is known that of the 

28 students, there are 17 students who have achieved completeness while 11 students 

who obtained scores below the KKTP. The range of scores obtained ranges from 50 to 

100. This shows that there are 5 additional students who are included in the complete 

category in this 1st cycle. Although it has not met the completeness target of 80% from 

the researcher. 

The reason why there are still many students who have not completed the first 

cycle of learning is because students are not used to the use of Baamboozle interactive 

game media combined with Numbered Head Together (NHT). Although the use of this 

learning media is applied directly by teachers and teachers are the main implementers 

in the implementation of this Baamboozle game, there are still several obstacles faced 

in the implementation of Baamboozle media in the classroom. Students are still not 

used to the use of this media. Even though teachers have given direction and 

encouraged active engagement, students still tend to be confused and panicked in 

answering questions that arise. This happens because students are faced with a 

continuous running time. In addition, there are still some students who lack confidence 

to answer in front of their friends because this is related to the acquisition of group 

scores. These barriers show that the use of interactive learning media such as 

Baamboozle requires time and habituation, as well as the teacher's approach in guiding 

and motivating students to be more courageous, active, and involved in the learning 

process. 

However, the findings in this cycle show that there is an increase in mathematics 

learning outcomes in grade IVB of SDN Tanjungrejo 2 Malang City. The obstacles that 

occur will be perfected in the implementation of the next cycle. 

In Cycle II, the researcher continued implementing the Baamboozle interactive 

game integrated with the cooperative learning model of the Numbered Heads Together 

(NHT) type to enhance student engagement and participation. However, improvements 

were made from the previous cycle by adjusting the time allocation for each question. 

The extension of response time was intentionally designed to alleviate students’ feelings 

of being rushed or pressured, thereby enabling them to process the questions more 

calmly and provide more accurate and thoughtful answers. Additionally, the researcher 

introduced a “help card” system, where each group received one help card that could be 

used when a student encountered difficulties in answering. This card allowed group 

members to collaboratively assist their peers, reinforcing the spirit of cooperative 

learning and fostering a supportive classroom environment. 

The adjustments made in Cycle II aimed to address the challenges observed in 

the initial cycle, particularly related to time constraints and the lack of peer support 

https://doi.org/10.56393/educare.v5i1.3276
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mechanisms during the learning process. These modifications were expected to create 

a more conducive learning atmosphere that encourages active participation and 

collaboration among students. The impact of these improvements is reflected in the 

students’ learning outcomes in Cycle II, as detailed in the following table, which 

presents the comparative data of students’ performance after the implementation of the 

enhanced learning strategies. 

Table 3. Learning Outcomes of Cycle II Students 

No Aspects Information 

1 Number of students in grade IVB 28 

2 Number of students who achieve learning completeness 24 

3 Number of students who have not reached learning completion 4 

4 Highest Score 100 

5 Lowest Score 70 

6 Correspondence 85,18 

7 Percentage of Completeness of Learning Outcomes 85,71% 

 

Based on the table above, it is known that out of 28 students, there are 24 

students who have achieved completeness while 4 students who obtained scores below 

the KKTP. Meanwhile, the percentage of completeness reached 85.71%. This indicates 

an increase in student learning outcomes in mathematics learning from cycle I to cycle 

II from 60.71% to 85.71%. 

The increase in learning outcomes in Cycle II was caused by the increased focus 

of students in working on questions in games. In the previous cycle, students still looked 

stiff and tended to be pressured by time constraints and responsibilities in their groups. 

They are careful when answering questions because it will affect the group's score. This 

makes them unable to show their abilities optimally. However, in cycle II, students 

began to get used to the learning flow that combined the interactive game Baamboozle 

combined with the Numbered Heads Together (NHT) type cooperative learning model 

so that they were able to adapt better. With the addition of time to each question and 

the existence of a help card, students feel more comfortable and not in a hurry to 

answer. This allows them to better understand the material, work closely with their 

group members, and answer questions with confidence. The increase in learning 

outcomes that occur is not only influenced by the use of media but also because 

students are actively involved in the learning process. 

Based on the results of research during the pre-cycle, cycle I and cycle II which 

aim to improve student learning outcomes in Mathematics learning on the material 

calculating volume using standard units has shown an increase. This can be seen from 
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the increase in the average value of learning outcomes from pre-cycle, cycle I, and cycle 

II in the following Table and Graph. 

Table 4. Comparison of Student Learning Outcomes 

No Aspects Pre-cycle Cycle I Cycle II 

1 Number of students in grade IVB 28 28 28 
2 Number of students who achieve 

learning completeness 
12 17 24 

3 Number of students who have not 
reached learning completion 

16 11 4 

4 Highest Score 90 100 100 
5 Lowest Score 30 50 70 
6 Correspondence 68,5 78,5 85,18 
7 Percentage of Completeness of 

Learning Outcomes 
42,86% 60,71% 85,71% 

Figure 1. Comparison of Student Learning Outcomes 

 

Based on the images and data above, the criteria for research success in the 

aspect of mathematics learning outcomes were obtained with a pre-cycle completion 

percentage of 42.86%. In the first cycle, the percentage of learning completeness was 

obtained at 60.71%, while in the second cycle the learning completeness percentage 

value was obtained at 85.71%. 

With the implementation of the interactive game Baamboozle combined with 

the Numbered Heads Together (NHT) type cooperative learning model, it has been 

proven to be able to improve the learning outcomes of grade IVB students of SDN 

Tanjungrejo 2 Malang City. This success cannot be separated from the combination of 

the Baamboozle interactive game combined with the Numbered Heads Together (NHT) 
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type cooperative learning model which can foster the activeness of learning students 

adapted to the circumstances of the class. 

Conclusion 

Based on the results of the Classroom Action Research (PTK) that has been carried 

out, it can be concluded that the application of the Baamboozle interactive game 

combined with the Numbered Heads Together (NHT) type cooperative learning model 

is effective in improving the learning outcomes of Mathematics students in grade IVB 

of SDN Tanjungrejo 2 Malang City. The results of the study showed a significant 

increase, where the percentage of learning completeness increased from 42.86% in the 

pre-cycle to 60.71% in the first cycle, and reached 85.71% in the second cycle. The 

application of the combination of digital media and cooperative model has been proven 

to be able to increase student participation, motivation, and understanding of the 

material of calculating volumes using standard units. Based on these findings, it is 

suggested that other elementary school teachers can use interactive media such as 

Baamboozle in learning Mathematics and other subjects to create an active, fun, and 

competitive learning atmosphere. In addition, this study still has limitations in the 

scope of one class without a comparison group. Therefore, it is recommended for future 

research to develop a similar study by involving a wider sample, comparing it with other 

learning models or media, and exploring its influence on aspects of critical thinking 

skills and student learning motivation in more depth. 
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