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1. INTRODUCTION 

   Education is a crucial instrument for improving the quality of human resources (HR) in facing 

global competition (Alannasir, 2016) Schools, as formal educational institutions, provide a structured 

 

Mathematics learning in elementary schools often faces 

challenges in the form of low student interest and learning 

outcomes. This occurs because the learning process still tends to 

be one-way, so that students are less actively involved and less 

motivated in understanding concepts. This condition requires 

teachers to implement more innovative, interactive, and student-

centered learning models to increase their involvement and 

understanding. Based on these problems, this study was conducted 

to determine the effect of the project-based Numbered Heads 

Together (NHT) cooperative learning model on the interest and 

learning outcomes of fourth-grade students at MI An-Nashar 

Timor-Timur, Makassar City. The study used an experimental 

method with a One Group Pretest-Posttest design involving 20 

students as a sample. Research data were obtained through 

learning outcome tests, learning interest scores, and teacher and 

student observation sheets. All data were analyzed using 

normality tests, homogeneity tests, and hypothesis testing through 

ANOVA. The results showed that the application of the project-

based NHT model was able to increase student interest in learning 

from the low category to the high category, as well as improve 

learning outcomes from the very low category during the pretest 

to the high category in the posttest. Teacher and student activity 

also experienced a significant increase. Statistical tests showed a 

significance value <0.05, indicating that the project-based NHT 

model had a positive and significant impact on mathematics 

interest and learning outcomes. Therefore, this study concluded 

that the project-based Numbered Heads Together (NHT) model is 

effective in improving the quality of mathematics learning in 

elementary schools. 
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learning environment through a curriculum implemented in the learning process (Diana & Alannasir, 

2023). 

  Educational institutions also play a role in improving the equity and quality of education. 

Therefore, teachers are required to create effective and enjoyable learning (Irviana et al., 2025).  
(Nugroho et al., 2017) emphasized that education has a significant impact on academic quality, 

including in mathematics, which is often considered difficult by students. This difficulty stems from the 

abstract nature of mathematics, which demands conceptual understanding and problem-solving skills. 

Therefore, innovative and effective learning approaches are needed to increase student interest and 
learning outcomes in mathematics. 

   According to (Wahid, 2019), elementary school education is the main foundation for the success 

of the teaching and learning process at the secondary and tertiary levels. The successful achievement of 

educational goals depends heavily on the quality of learning experienced by students starting in 

elementary school. At this stage, mathematics learning plays a crucial role in developing students' 

thinking skills. Children are trained to transform behavior from ignorance to knowledge through the 
development of the cognitive, affective, and psychomotor domains (Amanah et al., 2023). To improve 

the quality of learning, methods are needed that can stimulate student interest and learning outcomes. 

   Observations conducted at MI An-Nashar Timor-Timur Makassar from October 3–7, 2024, 

revealed a decline in interest and learning outcomes in mathematics. Students appeared less enthusiastic, 

did not focus on teacher explanations, and learning rarely used project-based activities. Interviews 

conducted on October 8, 2024, indicated that the implementation of the project-based Numbered Heads 
Together (NHT) model was suboptimal. Learning was still dominated by lectures, some students 

struggled with reading, and low enthusiasm made it difficult for students to understand the material. This 

was reinforced by test results, where only 11 out of 20 students achieved the Minimum Competency 

(KKM) (≥ 75), while the other 9 students fell below the KKM. 

   These issues directly impacted student interest and learning outcomes, necessitating more 

engaging and interactive learning solutions. Previous research has shown that collaborative learning 
models such as Numbered Heads Together (NHT) can improve participation and learning outcomes. 

This method encourages students to work together in small groups, resulting in greater activity, 

engagement, and understanding of the material (Setyowati & Inah, 2020). The NHT model, which 

emphasizes collaboration by assigning numbers to each group member, has been shown to increase 
student engagement, social skills, and communication skills. 

   Furthermore, projects allow students to apply knowledge in real-life contexts, thereby increasing 

motivation and interest in learning. The combination of the NHT model with project-based learning is 

expected to create a more engaging, meaningful, and in-depth learning experience for students. At MI 

An-Nashar Timor-Timur Makassar, low learning interest is often a barrier, especially when the teaching 

methods used are monotonous. This lack of student engagement in the learning process also contributes 
to low learning outcomes. By examining the simultaneous implementation of the Numbered Heads 

Together (NHT) model and project-based learning, this research is expected to contribute to designing 

more innovative and engaging learning strategies. This research also aims to provide recommendations 

to educators regarding appropriate methods tailored to student needs to improve the quality of learning 
for fourth-grade students at MI An-Nashar Timor-Timur Makassar. 

   Furthermore, this research is expected to provide insight into the importance of implementing 

innovative learning methods, both in face-to-face and online learning. The integration of the NHT model 

with project-based learning is seen as a solution to address learning challenges at the elementary school 

level. 

  

2. METHODS 

This study used an experimental method with a One Group Pretest–Posttest design. 

Experimental research aims to determine the effect of a treatment on the variables studied. In this 
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study, the treatment was the implementation of the Numbered Heads Together (NHT) project-based 

cooperative learning model, which was then evaluated by comparing pretest and posttest results to 

observe changes in students' interest and mathematics learning outcomes. The One Group Pretest–

Posttest design was chosen because it involved only one group without a control group, allowing 

comparisons between initial and final conditions to directly demonstrate the effect of the treatment. 

The independent variable in this study was the project-based NHT learning model, while the 

dependent variables included interest in learning and mathematics learning outcomes, encompassing 

cognitive, affective, and psychomotor aspects. An analysis of the relationship between the two 

variables was conducted to determine the significance of the model's influence on the dependent 

variable. This design allowed researchers to uncover and explain the changes that occurred after the 

implementation of structured cooperative learning. 

The study was conducted at MI An-Nashar Timor-Timur, Makassar City, involving 20 fourth-

grade students. The fourth-grade students were selected based on the stability of their cognitive and 

social abilities, which were suitable for the project activities and group discussions in the NHT model. 

The study took place over four sessions in October–November 2025. 

   The data collection procedure in this study involved three main techniques: 

1. Tests (Pretest and Posttest) 

Tests were used to measure students' mathematics learning outcomes in the topic of plane figures. 

The pretest was administered before the treatment to determine students' initial abilities, while the 

posttest was administered after the treatment to assess changes in abilities. The test instrument was 

designed based on learning indicators and underwent validity and reliability testing before use. 

2. Learning Interest Questionnaire 

The questionnaire was used to measure students' level of learning interest before and after the 

implementation of the project-based NHT model. The questionnaire used a Likert scale with categories 

of SS, S, TS, and STS. Students were first given an explanation to help them understand each 

statement and then filled it out according to their actual situation. This questionnaire served to assess 

changes in students' interests after participating in the learning process. 

3. Observation Sheet 

The observation sheet was used to observe teacher and student activities during the learning 

process, including student involvement in group discussions, project work, and affective and 

psychomotor skills that emerged during the activity. Observations were conducted using a sheet 

containing the indicators to be observed, ensuring a more focused and systematic data recording 

process. 

4. Documentation 

Documentation was used to collect data in the form of activity photos, student project results, 

worksheets, and notes supporting the learning process. This documentation serves as supporting 

evidence that the treatment was implemented according to plan and provides a concrete overview of 

the implementation of the learning model. 

Through this series of methods, this study aims to obtain a comprehensive overview of the effect 

of the project-based NHT learning model on the interest and mathematics learning outcomes of fourth-

grade students at MI An-Nashar Timor-Timur, Makassar City. 

 

3. RESULTS iAND iDISCUSSION 

RESEARCH iRESULTS 

a. General iDescription iof ithe iImplementation iof ithe iProject-Based iNumbered iHeads 

iTogether i(NHT) iLearning iModel ion ithe iInterest iand iMathematics iLearning iOutcomes iof 

iFourth iGrade iStudents iof iMI iAn-Nashar iTimor-Timur, iMakassar iCity 

 Based on the perception sheets and observation results, the implementation of the project-based 

Numbered Heads Together (NHT) model demonstrated that teachers had prepared materials, lesson 

plans, and project designs before the activity began. In this model, teachers not only delivered the 

material but also designed project activities that served as guidelines throughout the learning process. 
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 Learning was carried out through several stages: dividing students into groups and explaining the 

objectives, presenting the material on geometric shapes, working in groups using worksheets (LKPD) to 
design and create projects, presenting the results of group work, and providing feedback and 

appreciation by the teacher. Teacher observations and perceptions served as important references in 

assessing the effectiveness of the project-based NHT model in improving the interest and learning 

outcomes of fourth-grade students at MI An-Nashar Timor-Timur in Makassar City. 

 Overall, the implementation of this model aimed to increase student activity, interest, and 

understanding through group collaboration and directed project activities. 

 Teacher iperceptions iof ithe iimplementation iof ithe iNumbered iHeads iTogether i(NHT) iproject-

based icooperative ilearning imodel iin imathematics ilearning iare ishown iin ithe ifollowing itable: 
i i i i i i i i i i i                                   iTable i3.1 iTeacher iActivity iObservation iResults 

 

 

Based ion ithe itable iabove, ithe iindicators ifor ithe iimplementation iof iteacher iactivities iat ithe ifirst 

imeeting iwere ia ipretest iand iquestionnaire ibefore itreatment ito idetermine ithe iinitial icondition iof 

istudent iinterest iand ilearning ioutcomes. iAt ithe isecond imeeting, ia itotal iscore iof i11 iout iof i22 iwas 

iobtained iwith ia isuccess ipercentage iof i50% iwhich iis iincluded iin ithe iless icategory. iFurthermore, iat 

ithe ithird imeeting, ithe iscore iincreased ito i15 iout iof i22 iwith ia isuccess ipercentage iof i68.18% iwhich iis 

iincluded iin ithe isufficient icategory. iAt ithe ifourth imeeting, ithe iresults ishowed ia isignificant iincrease 

iwith ia iscore iof i18 iout iof i22 iand ia isuccess ipercentage iof i81.81%, iwhich iis iin ithe ivery igood icategory. 

iFinally, iat ithe ififth i(last) imeeting, ia iposttest iand iquestionnaire iwere iconducted iafter itreatment ito 

imeasure ichanges iin iinterest iand ilearning ioutcomes iafter ithe iimplementation iof ithe iproject-based 

iNumbered iHeads iTogether i(NHT) icooperative ilearning imodel. 

 Based on observations, students demonstrated enthusiasm and active engagement during the 

lesson. Through the implementation of the project-based Numbered Heads Together (NHT) 

cooperative learning model, students appeared to actively participate in thinking, collaborating, and 

completing group assignments with full responsibility. This type of learning activity is important to 

develop because it fosters effective interactions between teachers and students, thereby improving 

interest in and learning outcomes in mathematics. 

Observations also showed that students collaborated well in groups, engaged in active 

discussions, and were actively involved in completing project assignments. The project-based NHT 

model helps students understand mathematical concepts more easily, develops critical thinking skills, 

and increases their confidence in expressing opinions and solving problems. Overall, the  

 

implementation of this model has a positive impact on students' learning activities, motivation, and 

comprehension. 

 Based on the results of observations of student activities in the application of the Numbered 

Heads Together (NHT) type of cooperative learning model based on projects regarding interest and 

mathematics learning outcomes, it can be seen in the following table: 

 

                                      Table 3.2 Student Activity Observation Results 

 Meeting 1 Meeting II Meeting III Meeting 

IV 

Meeting V 

 Meeting iI Meeting i 

iII 

Meeting i 

iIII 

Meeting i 

iIV 

Meeting 

iV 

Maximum 

iscore/acquired 

iscore 

Pretest i 

11/22 15/22 18/22 

Posttest 

idan 

iAngket i 

Percentage 

i(%) 

50% 68,18% 81,81% 

Category Not 

ienough 

Enough Very 

igood 
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Maximum 

score/acquired 

score 
Pretest 

 

14/22 17/22 20/22 

Posttest 

dan Angket  
Percentage 

(%) 

63% 77% 90% 

Category Not 

enough 

Enough Very 

good 

 

Based on the table above, it can be seen that the indicators of student activity implementation in 

the application of the Project-Based Cooperative Learning Model of the Numbered Heads Together 

(NHT) Type showed an increase in each meeting. In the first meeting, the researcher conducted a 

pretest and distributed questionnaires before the treatment to determine the students’ initial abilities. 

In the second meeting, a total score of 14 out of a maximum score of 22 was obtained, with a success 

percentage of 63%, which falls into the fair category, as at this stage students were still adapting to the 

new learning model and group work processes had not yet run optimally. 

Furthermore, in the third meeting, a total score of 17 out of 22 was obtained, with a success 

percentage of 77%, categorized as good, indicating that students had begun to adapt to project-based 

learning and showed increased activeness in discussions, asking questions, and collaborating within 

groups. 

Then, in the fourth meeting, the score increased to 20 out of 22, with a success percentage of 

90%, categorized as very good, as students were already able to collaborate effectively, complete 

projects responsibly, and actively participate in solving the given mathematical problems. Finally, in 

the fifth meeting, the researcher conducted a posttest and distributed questionnaires after the treatment 

to measure the improvement in students’ interest and learning outcomes following the implementation 

of the model. 

Overall, the results show that from the first to the last meeting, there was a significant increase in 

students’ interest and learning outcomes in mathematics. This proves that the implementation of the 

Project-Based Cooperative Learning Model of the Numbered Heads Together (NHT) Type is 

effective in enhancing students’ learning enthusiasm, group collaboration, and understanding of 

mathematical concepts among fourth-grade students at MI An-Nashar Timor-Timur, Makassar City. 

b. The Influence of the Numbered Heads Together (NHT) Project-Based Cooperative Learning 

Model on the Mathematics Learning Interest of Fourth Grade Students of MI An-Nashar 

Timor-Timur, Makassar City 

Based on the results of research conducted by researchers at MI An-Nashar Timor-Timur 

Makassar City, this research was conducted on July 21, 2025 to August 1, 2025 in the first semester of 

the 2025–2026 academic year. This research is entitled “The Effect of the Numbered Heads Together 

(NHT) Project-Based Cooperative Learning Model on the Interest and Mathematics Learning 

Outcomes of Grade IV Students of MI An-Nashar Timor-Timur Makassar.” 

The data regarding the interest and mathematics learning outcomes of grade IV stidents at MI 

An-Nashar Timor-Timur, Makassar City are as follows: 

 

                        Tabel 3.3 Descriptive Test of Learning Interest Questionnaire 

Descriptive Statistick 
 N 

Statistick 

Range 
Statistick 

Minimum 
Statistick 

Maximum 
Statistick 

Sum 
Statistick 

Mean Std.Deviation 
Statistick 

Variance 
Statistick 

Statistick Std.Error   

results 20 31.11 61.11 92.22 1598.89 79.9444 2.26562 10.13217 102.661 

Valid N 
(listwise) 

20         

 

Based on the results of descriptive statistical analysis of the questionnaire data processed using 

IBM SPSS Statistics version 26, the total number of respondents was 20. The questionnaire scores 
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showed a minimum score of 61.11 and a maximum score of 92.22, with a score range of 31.11. The 

total score from all respondents was 1598.89, and the average (mean) score obtained was 79.9444. 

This indicates that, in general, the respondents had a relatively high level of scores on the 

questionnaire before any treatment was given. 

The standard deviation of 10.13217 indicates a considerable spread of data around the mean 

score. Meanwhile, the standard error of the mean, which is 2.26562, indicates the average sampling 

error in estimating the population mean. The variance value obtained was 102.661, which further 

supports the information regarding the level of data variability. All the analyzed data were declared 

valid, with a valid data count (Valid N) of 20 and no missing data. 

Information regarding student classification according to guidelines from (Sipmiarti, 2023) can 

be seen in the following table: 
 

            Table 3.4 Distribution of Interests Based on Number of Students and Grade Range (%) 

No. Value Range Number of People Percentage (%) 

1. 81% 100% 10 Person 50% 

2. 61% - 80% 10 Person 50% 

3. 41% - 60% - - 

4. 21% - 40% - - 

5. 0% - 20% - - 

Based on the data presented, it appears that there are two value ranges that have a number of 

people, namely the range of 81%–100% and 61%–80%, each with 10 people or 50% of the total 

respondents. Meanwhile, in the value ranges of 41%–60%, 21%–40%, and 0%–20% there is not a 

single person included in them, so the number of people and the percentage are empty (blank). This 

indicates that all respondents are in the medium to ihigh ivalue icategory, iwith ihalf ireaching ithe ihighest 

ivalue irange i(81%–100%). iThe iabsence iof irespondents iin ithe ilow ivalue irange iindicates ithat ithe 

ioverall iperformance ior iachievement iof ithis igroup iis iconsidered igood. 

Meanwhile, ithe istandard ierror imean ivalue iof i2.26562 iindicates ithe iaverage ierror irate iof ithe 

isample irelative ito ithe ipopulation. iThe ivariance ivalue iobtained iwas i102.661, iwhich iconfirms ithe 

ilevel iof idata idiversity. iAll ianalyzed idata iwere ideclared ivalid, iwith ia itotal iof i20 ivalid idata ipoints 

i(Valid iN), iwith ino imissing idata. 

 i i i i i i i i i i i i i i i i i i i i i i i i iTabel i3.5 iNormality iTest iof iLearning iInterest iQuestionnaire 

Tests iOf iNormality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistick df Sig 

category .152 20 .200 .906 20 .053 
 

 

Based ion ithe iresults iof ithe inormality itest iconducted iusing itwo imethods, inamely iKolmogorov-

Smirnov iand iShapiro-Wilk, iit iis iknown ithat ithe idata iin ithe iCategory ivariable ihas ia isignificance ivalue  

 

(Sig.) iof i0.200 ifor ithe iKolmogorov-Smirnov itest, iand i0.053 ifor ithe iShapiro-Wilk itest. iBoth 

isignificance ivalues iare iabove ithe ialpha ilimit iof i0.05, iwhich iindicates ithat ithe idata iis inormally 

idistributed. iThe iShapiro-Wilk itest iis igenerally imore irecommended ifor ismall isample isizes i(n i< i50), 

iand ithe iresults ialso ishow ithat ithere iare ino isignificant ideviations ifrom ithe inormal idistribution. iThus, iit 

ican ibe iconcluded ithat ithe idata iin ithe iCategory ivariable imeets ithe iassumption iof inormality iand iis 

isuitable ifor ianalysis iusing iparametric istatistical itests. 

c. The iEffect iof ithe iNumbered iHeads iTogether i(NHT) iProject-Based iCooperative iLearning 

iModel ion ithe iMathematics iLearning iOutcomes iof iFourth iGrade iStudents iof iMI iAn-Nashar 

iTimor-Timur, iMakassar iCity 

Based ion ithe iresults iof iresearch iconducted iby iresearchers iat iMI iAn-Nashar iTimor-Timut, 

iMakassar iCity, ifrom iJuly i21 ito iAugust i1, i2025, idata iobtained ithrough iinstruments irevealed ithe iinitial 
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iability iscores iof ifourth-grade istudents iat iMI iAn-Nashar iTimor-Timut, iMakassar iCity. 

Information iregarding ithe iinitial itest iresults iof ifourth-grade istudents iat iMI iAn-Nashar iTimor-

Timut, iMakassar iCity, ican ibe ifound ibelow: 

 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i iTabel i3.5 iDescriptive iPretest iTest 

 

 

 

 

 

 

             

Based ion ithe iresults iof ithe ipretest idata ianalysis ion i20 ifourth-grade istudents, idescriptive istatistics iwere 

iobtained. iThe ianalysis iresults ishowed ithat ithe iaverage i(mean) ipretest iscore iwas i49.15 iwith ia 

iminimum iscore iof i36.00 iand ia imaximum iscore iof i65.00. iThe irange iof iscores iof i29.00 iindicates ia 

isignificant idifference ibetween istudents iwith ithe ihighest iand ilowest iscores. iThis iindicates ithat istudents' 

iinitial iabilities iregarding ithe imaterial itaught istill ivary iwidely. i 

The istandard ideviation ivalue iof i9.60 iand ivariance iof i92.23 iindicate ithat ithe idata idistribution iis 

iquite ilarge, iso iit ican ibe iconcluded ithat ithe ilevel iof iheterogeneity iof istudents' iabilities iin iunderstanding 

ithe imaterial ibefore ibeing igiven itreatment iis iquite ihigh. iThe itotal ioverall ivalue i(Sum) iof i983.00 iand 

ithe istandard ierror iof i2.14 iindicate ithat ithe iaverage iestimation istandard iis iquite iaccurate. 

In igeneral, ithe ipretest iresults ishow ithat istudents' iinitial iunderstanding iof ithe imaterial iis istill ilow 

ibecause ithe iaverage iscore iis i49.15. iThus, iit ican ibe iconcluded ithat imost istudents ihave inot imastered ithe 

imaterial ibefore ibeing igiven ilearning. iThis icondition iindicates ithe ineed ifor ithe iimplementation iof 

iinnovative iand iinteresting ilearning imodels ito iimprove istudent iunderstanding, ione iof iwhich iis ithrough 

ithe iproject-based iNumbered iHeads iTogether i(NHT) icooperative ilearning imodel. iAs icategorized iin ithe 

iguidelines iof ithe iMinistry iof iEducation iand iCulture i(Dekdikbud), istudent iinformation ican ibe iseen iin 

ithe ifollowing itable: 

 

 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i iTabel i3.6 iLearning iOutcome iFrequency iCategories i 

 

 

 

 

 

 

 

Based ion ithe ilearning ioutcomes idata iclassified iinto ifive icategories, iit ican ibe iconcluded ithat ithe 

imajority iof iparticipants iare iin ithe ivery ilow icategory iwith ia itotal iof i12 ipeople ior i60% iof ithe itotal i20 

iparticipants. iFurthermore, ias imany ias i4 ipeople ior i20% iare iincluded iin ithe ilow icategory. iMeanwhile, 

ionly i3 ipeople ior i15% iare iincluded iin ithe imedium icategory, ibut ithere iare ino iparticipants iwho iare 

iincluded iin ithe ivery ihigh icategory i(interval i90–100). iThis iindicates ithat ithe imajority iof iparticipants 

iare istill iat ia iless ithan ioptimal ilevel iof iachievement, iso ithat iefforts iare ineeded ito iimprove ithe ilearning 

iprocess iso ithat ithe idistribution iof ilearning ioutcomes ican ibe imore ievenly idistributed itowards ihigher 

icategories. 

Descriptive iStatistics  

 

 N 

Statisti

c 

Range 
iStatistic 

Minimum 

Statistic 

 

Maximum 
iStatistic 

Sum 
iStatistic 

Mean Std 
iDevation 

Statistic 

Variance 

Statistic 
 

 

 
Statistic Std.Error 

Pretest 
iResults 

20 29.00 36.00 65.00 983.00 49.1500 2.14755 9.60414 92.239 

Valid iN 
i(listwise) 

20         

No. Intervals Frequency Percentage i% 
Learning iOutcome 

iCategory 

1. 0-54 12 60% Very iLow 

2. 55-64 4 20% Low 

3. 65-79 3 15% Currently 

4. 80-89 1 5% Tall 

5. 90-100 - - Very ihigh 

 Jumlah 20 100%  
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 During ithe istudy, ichanges ioccurred iin ithe iclass iafter ithe itreatment iwas iadministered. iThese 

ichanges iwere ireflected iin ithe ilearning ioutcomes iobtained iafter ithe ipost-test. iThese ichanges ican ibe 

iseen iin ithe ifollowing idata: 

Data ion ithe imathematics ilearning ioutcomes iof ifourth-grade istudents iat iMI iAn-Nashar iTimor iTimur, 

iMakassar iCity, iafter iimplementing ithe iNumbered iHeads iTogether i(NHT) iproject-based icooperative 

imodel. 

Tabel i3.7 iDescriptive iPosttest 

Descriptive iStatistics 

 N 

Statist

ic 

Range 
iStatistic 

Minimum 
iStatistic 

Mximum 
iStatistic 

Sum 
iStatistic 

Mean Std.Deviat 
iion iStatistic 

Variance 

Statistic 
Statistic Std. 

iError 

Posttest 
iResults 

20 27.00 72.00 99.00 1736.00 88.8000 1.85188 8.28188 68.589 

Valid iN 
i(Listwise) 

20         

Based on descriptive statistics, 20 participants took the posttest with scores ranging from 72–99, 

resulting in an average of 86.8, which is considered high. The total score of 1,736 participants with a 

standard deviation of 8.28 indicates that the majority of scores are close to the average, while the 

variance of 68.589 and standard error of 1.85 indicate a fairly representative average. These results 

reflect good participant performance, indicating that the Numbered Heads Together (NHT) project-based 

cooperative learning model is effective in improving learning outcomes. Although there are variations in 

understanding among students, the highest score is close to 100 and the lowest score is still in the 

moderate category, confirming the positive impact of this learning strategy on mastery of mathematical 

concepts. Subsequent learning outcomes can be categorized according to the guidelines of the Ministry 

of Education and Culture. 

 

Tabel i3.8 iFrequency iDistribution iLevel iof iLearning iOutcomes 

No. Interval Frequency Percentage i% Learning iOutcome 

iCategories 

1. 0-54 0 0% Very iLow 

2. 55-64 0 0% Low 

3. 65-79 4 20% Medium 

4. 80-89 9 45% High 

5. 90-100 7 35% Very iHigh 

Amount 20 100% Very iLow 

Based on the frequency distribution of post-test scores, none of the 20 students were in the very 

low (0–54) or low (55–64) categories. Four students (20%) were in the medium (65–79) category, nine 

students (45%) were in the high (80–89) category, and seven students (35%) were in the very high 

(90–100) category. These findings indicate that all students achieved good to excellent learning 

outcomes, with none falling below standard. This reflects the success of the learning process, as all 

students were able to achieve the targeted competencies. 

After implementing the Numbered Heads Together (NHT) project-based cooperative learning 

model, the majority of students demonstrated optimal learning outcomes. The predominance of the 

very high category confirms that this model is effective in improving students' understanding and 

conceptual skills. The absence of students in the low or very low categories confirms that the 

implemented learning strategy has had a positive overall impact. 

According to the research hypothesis, the implementation of the project-based NHT model has 

an impact on the interest and learning outcomes of fourth-grade students at MI An-Nashar Timor-
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Timur, Makassar City. To test this hypothesis, inferential statistical analysis was used through 

ANOVA, after first conducting assumption tests in the form of normality and homogeneity tests. 

Tabel i3.9 iNormality iTest iof iLearning iOutcomes 

Test iOf iNormality 

Results  i i i i i iCategory  i i i i i iStatistic df Sig  i i i i iStatistic df Sig 

1.00 .179 20 .094 .914 20 .077 

2.00 .112 20 .200 .943 20 .270 

The itable iabove ishows ithat ithe ipretest iand iposttest idata iare inormally idistributed. iBased ion ithe 

inormality itest, ithe ip-value ifor ithe ipretest iis i0.077 iand ithe iposttest iis i0.270, ior idescribed ias iPretest 

i0.077>0.05 iand iPosttest i0.270>05, iso ithe ip-value i(Sig) iis i0.05. iThus, iit ican ibe iconcluded ithat ithe 

ipretest iand iposttest iare inormally idistributed. 

A ihomogeneity itest iwas iconducted ito idetermine iwhether ithe idata ifrom ithe isample iclass iwas 

ihomogeneous. iThe idata ito ibe itested ifor ihomogeneity iwere ithe iresults iof ithe ipretest iand iposttest. iThe 

ihomogeneity itest iwas iconducted iusing ithe iSystem iStatistical iPackage ifor iSocial iScience i(SPSS) 

iversion i26, iwith ithe itesting icriteria ithat iif ithe isignificance ivalue ion ithe iBased ion iMean i> i0.05, ithe 

idata iis ihomogeneous; iotherwise, ithere iis ino ihomogeneity. iThe ifollowing idata ishows ithe iresults iof ithe 

ipretest iand iposttest ihomogeneity itests. 

 

Tabel i3.10 iHomogeneous iTest iof iLearning iOutcomes 

Test iof iHomogeneity iof iVariance 

 

Results  Lavene iStatistic df1 df2 Sig. 

Based ion iMean 1.293 1 38 .263 

Based ion iMedian .589 1 38 .447 

Based ion iMedian iand 

iwist iadjusted idf 

.589 1 35.995 .448 

Based ion itrimmed imean 1.238 1 38 .273 

Berdasarkan Uji Levene, nilai signifikansi untuk Rata-rata Berbasis, Median Berbasis, 

Median Berbasis dan Sesuai, serta Rata-rata Berbasis Dipangkas masing-masing 0,263; 0,447; 

0,448; dan 0,273, semuanya > 0,05, sehingga data memenuhi asumsi homogenitas variansi. 

Selanjutnya, untuk mengetahui perbedaan signifikan hasil belajar mahasiswa sebelum dan 

sesudah penerapan model pembelajaran kooperatif Numbered Heads Together (NHT) berbasis 

proyek, dilakukan analisis variansi (ANOVA). Hasil ANOVA disajikan pada tabel berikut. 

Tabel i3.11 iUji iHipotesis iAnova iHasil iBelajar 

 

 

The isignificance ivalue iof ilearning ioutcomes iis iknown ito ibe i0.00, imeaning iless ithan i0.05 i(0.00 

i< i0.05), iso iit ican ibe iconcluded ithat ithe ivariable iX iof ithe iproject-based iNumbered iHeads iTogether 

i(NHT) icooperative ilearning imodel isignificantly iinfluences ithe idependent ivariable i(learning ioutcomes). 

In iaccordance with the third problem formulation, namely how the project-based Numbered 

Heads Together (NHT) cooperative learning model influences the learning outcomes and interests of 

Anova 

 i i i i i i i iResults 

  i i i i iSum iof iSquares df  i i i i i iMean iSquare F Sig 

Between iGroups 14175.225 1 14175.225 176.277 .000 

Within iGroups 3055.750 38 80.414   

Total 17230.975 39    
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Class IV students at MI An-nashar Timor Timur, Makassar City, when viewed from the data results 

above, it can be concluded that the project-based Numbered Heads Together (NHT) cooperative 

learning model influences students' learning outcomes. 

DISCUSSION   

1.  Project-Based Numbered Heads Together (NHT) Cooperative Learning Model for Fourth- 

Grade Students at MI An-Nashar Timor Timur, Makassar. 

The Numbered Heads Together (NHT) project-based cooperative learning model was 

implemented at MI An-Nashar Timor Timur, Makassar, over five sessions. In the first session, a pre-test 

and questionnaire were administered, which revealed that most students struggled with problem-solving, 

with average scores below the Minimum Competency (KKM). In the second through fourth sessions, 

students were divided into groups, assigned numbers, and actively engaged in projects that required 

collaboration, discussion, and shared decision-making. The teacher acted as a facilitator by providing 

contextual projects to encourage meaningful learning. This aligns with (Imam et al., 2022), which states 

that the NHT model encourages students to discover concepts through group discussions, thereby 

enhancing conceptual mastery. 

This research makes an important contribution to learning strategies at the MI level. First, the 

implementation of project-based NHT in fourth-grade MI students is still rare, as previous research has 

focused primarily on junior high and high school levels. Second, this study analyzes the simultaneous 

influence of the NHT model on student interest and learning outcomes, a practice rarely explored. Third, 

the integration of NHT and project-based learning in elementary schools, particularly in Makassar, is 

still limited. 

At the fifth meeting, a post-test and final questionnaire were administered to measure learning 

outcomes, motivation, and interest in learning. The results showed significant improvements in both the 

post-test and questionnaire, demonstrating that the project-based NHT model has been proven to 

improve student interest and learning outcomes. 

2. Mathematics iLearning iOutcomes iand iInterests iof iFourth iGrade iStudents iat iMI iAn-Nashar 

iTimor iTimur, iMakassar iCity 

Research data was obtained through a pre-test and questionnaire before the treatment, as well 

as a post-test and questionnaire after the implementation of the interactive learning model to measure 

improvements in student understanding. The pre-test aimed to assess students' baseline knowledge 

before the intervention. This aligns with (Rahayu et al., 2020), which states that pre-tests are used to 

determine participants' initial knowledge levels before the program or research begins. 

The pre-test results indicated that students' initial understanding was still low, with an average 

score of 49.15. Twelve students were in the low category, seven students in the medium category, and 

only one student in the high category. This distribution illustrates that 60% of students were in the low 

category, 35% in the medium category, and 5% in the high category, with no students reaching the very 

high category. This situation indicates that conventional learning methods are ineffective in helping 

students understand mathematics material, as they lack student interaction and learning activities. 

Therefore, the project-based Numbered Heads Together (NHT) cooperative learning model 

was implemented to address students' difficulties in understanding concepts. This aligns with the 

opinion of (Ermitia Novitasari & M. Coesamin 2013, n.d.), who stated that NHT cooperative learning 

emphasizes numbering, requiring students to understand the material through discussion and group 

collaboration. This strategy is considered effective in increasing student interest and engagement. 

After implementing the model, a post-test was conducted to assess student understanding. 

According to (Yulianti Yulianti et al., 2023), the post-test is administered at the end of the lesson to 

measure student achievement after receiving instruction. The post-test results showed a significant 

increase, with an average score of 86.80. No students were in the very low category; 35% of students 

were in the high category and 65% were in the very high category. These findings indicate an increase 

in material mastery after implementing the project-based NHT model. 
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In addition to cognitive improvements, positive developments were also seen in the affective 

and psychomotor domains. In the affective domain, students demonstrated improved motivation, 

attitudes, responsibility, and cooperation. They expressed their opinions more confidently, participated 

enthusiastically, and showed respect for their peers. These findings align with the notion that the 

affective domain encompasses attitudes, interests, values, and character. The project-based NHT model 

has been shown to foster positive attitudes toward mathematics learning. 

In the psychomotor domain, students are able to apply mathematical concepts through project 

activities, work collaboratively in groups, solve problems, and produce simple products. This aligns 

with the view (Anhar, 2023), that the psychomotor domain reflects the ability to apply concepts in real-

world situations. The project-based NHT model provides students with the opportunity to develop 

critical and creative thinking skills through meaningful, hands-on activities. 

Overall, the implementation of the project-based Numbered Heads Together (NHT) cooperative 

learning model has a positive impact on student learning outcomes and interest. 

 

3. The iEffect iof iUsing iProject-Based iNumbered iHeads iTogether i(NHT) iCooperative iLearning 

ion ithe iMathematics iLearning iOutcomes iand iInterests iof iFourth iGrade iStudents iof iMI iAN-

Nashar iTimor iTimur, iMakassar iCity 

The use of the Numbered Heads Together (NHT) project-based cooperative learning model for 

fourth-grade students at MI An-Nashar Timor in Makassar City demonstrated positive results based on 

statistical tests. The Kolmogorov-Smirnov normality test showed significance values of 0.055 (pretest) 

and 0.080 (posttest), while the Shapiro-Wilk test showed significance values of 0.158 (pretest) and 0.307 

(posttest). All values were above 0.05, indicating that the data were normally distributed and met the 

requirements for parametric analysis. 

The results of the Levene's test for homogeneity also indicated homogeneity of variance between 

the pretest and posttest data. Hypothesis testing using ANOVA yielded a significance value of 0.00 

(<0.05) for the learning outcomes and learning interest variables, indicating that the implementation of 

the project-based NHT model significantly improved both. 

This model is capable of increasing student engagement, engagement in discussions, and 

conceptual understanding through structured project activities. Thus, the project-based NHT model is 

recommended as an effective and innovative learning approach to improve mathematics interest and 

learning outcomes. 

Analytically, these findings reinforce previous research that cooperative learning can enhance 

student social interaction and collaboration (Sappaile et al., 2023). The strength of this study lies in the 

combination of the NHT model with a project-based approach, which is still rarely implemented at the 

Madrasah Ibtidaiyah level. The results show that this combination has a synergistic effect on cognitive 

(learning outcomes) and affective (learning interest) aspects, and confirm that learning interest plays a 

significant role in moderating the success of the learning model. 

        Pretest implementation            Project implementation explanation        Project work discussion 

i i i i i i i i i i i i i i i i i i i  
 i i i i i i i i i i (Picture i1) i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i(Picture i2) i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i  ii i(Picture 3) 

 

 Questionnaire processing                         Posttest and project work                   Project work results 
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 i i i i i i i i i i i  i i i i i i i i  
 i i i i i i                         i i(Picture i4) i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i  i i i i(Picture i5) i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i(Picture i6) 

 

4. CONCLUSIONS iAND iSUGGESTIONS 

CONCLUSIONS 

Based ion ithe iresearch ifindings, ithe ifollowing iare ipresented iin iaccordance iwith ithe iproblem 

iformulation: 

1. Overview iof ithe iimplementation iof ithe iproject-based iNumbered iHeads iTogether i(NHT) 

icooperative ilearning imodel ion ithe imathematics ilearning iinterest iof ifourth-grade istudents iat 

iMI iAn-Nashar iTimor-Timur, iMakassar iCity. 

Based ion iobservations iand iimplementation iduring ithe ilearning iprocess, ithe iproject-based 

iNumbered iHeads iTogether i(NHT) imodel iworked iwell iand icreated ian iinteractive ilearning 

ienvironment. iStudents ibecame imore iactive iin idiscussions, iexpressed itheir iopinions, iand iwere iinvolved 

iin ievery istage iof ithe iproject iactivities. iEach igroup imember iwas iresponsible ifor icompleting ithe 

iassignment, iand ithe iteacher iacted ias ia ifacilitator, iguiding ithe idiscussion. iThe iincrease iin iteacher iand 

istudent iactivity ifrom imeeting ito imeeting idemonstrated ithat ithis imodel iwas ieffective iin ibuilding 

icollaboration iand iincreasing istudent ilearning iengagement. 

2. Overview iof iStudent iInterest iand iLearning iOutcomes iin iMathematics iLearning ifor iFourth 

iGrade iStudents iat iMI iAn-Nashar iTimor-Timur, iMakassar iCity 

Questionnaire iresults ishowed ian iincrease iin istudent ilearning iinterest iafter ithe iimplementation 

iof ithe iproject-based iNumbered iHeads iTogether i(NHT) imodel. iStudents idemonstrated igreater 

ienthusiasm ifor ilearning, iappeared imore ifocused, iand idemonstrated igreater icuriosity iabout ithe imaterial. 

iThey ipreferred ilearning ithrough igroup iactivities iand iprojects irelevant ito itheir idaily ilives. iThus, ithe 

iimplementation iof ithe iproject-based iNumbered iHeads iTogether i(NHT) imodel ihas ibeen iproven ito 

ifoster ipositive ilearning iinterest iin ifourth igrade istudents iat iMI iAn-Nashar iTimor-Timur, iMakassar. 

3. The iEffect iof ithe iProject-Based iNumbered iHeads iTogether i(NHT) iCooperative iLearning 

iModel ion ithe iMathematics iLearning iOutcomes iand iInterest iof iFourth iGrade iStudents iat iMI 

iAn-Nashar iTimor-Timur, iMakassar iCity 

Based ion ithe ipretest iand iposttest iresults, ithere iwas ia isignificant iincrease iin istudent ilearning 

ioutcomes. iThe ianalysis iresults ishowed ia isignificant idifference ibetween ithe iscores ibefore iand iafter 

itreatment i(significance ivalue i<0.05), iso ithe ialternative ihypothesis i(H₁) iwas iaccepted. iThis imeans ithat 

ithe iimplementation iof ithe iproject-based iNumbered iHeads iTogether i(NHT) icooperative ilearning imodel 

ihas ia ipositive ieffect ion iimproving istudents' imathematics ilearning ioutcomes. iStudents inot ionly 

iunderstand ithe iconcepts itheoretically ibut iare ialso iable ito iapply ithem iin iproject iactivities ithat irequire 

isolving ireal-world iproblems. 

SUGGESTIONS 

Based on the research results, the authors concluded that the implementation of the Numbered 

Heads Together (NHT) project-based cooperative learning model had a positive impact on increasing 

students' interest and learning outcomes in mathematics. These findings are expected to benefit various 

parties in efforts to improve the quality of learning in elementary schools. Some recommendations to 

consider are as follows: 

1.  For Schools 

Schools are advised to utilize the results of this study as evaluation material to improve the quality 

of learning. The NHT project-based cooperative learning model has proven effective and can be used as 
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a reference in developing learning policies. Furthermore, the results of this study can be used as a 

reference in assessing teacher performance regarding the innovation and effectiveness of student-

centered learning methods. 

2. For Teachers 

Teachers are expected to implement the NHT project-based learning model as an alternative 

strategy in mathematics learning. In this model, teachers not only deliver material but also act as 

facilitators, encouraging student collaboration, creativity, and responsibility. The implementation of this 

model can enhance teacher professionalism and enrich teaching strategies with more active, innovative, 

and enjoyable learning. 

3.  For Students 

Students are expected to be more active and participate in learning through the NHT project-based 

model. This model provides opportunities for collaborative, creative, and problem-solving learning, 

thereby increasing self-confidence, enthusiasm, and a deeper understanding of mathematical concepts. 

4.  For Future Researchers 

This research can serve as a reference for other researchers who wish to examine the application 

of the project-based NHT model in other subjects or at different educational levels. Further research 

could expand the variables, such as the model's influence on students' motivation, critical thinking skills, 

or collaboration skills, thereby contributing more broadly to the development of innovative learning 

strategies in elementary schools. 
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