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Abstract. The low value of student physics learning outcomes is influenced by 

students' attention and interest in the learning process. Whereas the convention-

al learning process is monotonous, students feel saturated and lose enthusiasm 

for receiving learning materials.  This study aims to improve the learning out-

comes of physics students by using teaching aids as a learning media, called 

black track detector robots.   The research method carried out is use pre-

experiments.   The research design used in this study is one group pretest-

posttest design, which is a design in which there is one group selected random-

ly, then given a pretest to find out the initial state before being given treatment 

and after that a posttest is carried out.  The results showed that the learning out-

comes of fourth-semester students after being taught using the media of black 

track detector robot props were in high category with an average score of 62.83 

so that learning using the media of black track detector robot props was effec-

tive in improving learning outcomes.  

Keywords: Physics Learning Outcomes, Teaching Aids, Black Track Detector 

Robot (BTDR) 

1 Introduction 

Education is a place to educate and develop potential in a nation. Education currently 

still has several obstacles related to the quality of education, so continuous improve-

ment is needed. Various efforts are made to improve the quality of national education, 

including updating the curriculum, improving the quality of educators, improving 

educational facilities and infrastructure, structuring education management and im-

plementing information technology in education [1]. 

Physics learning is one of the lessons that studies phenomena related to these ob-

jects. So in physics learning must be supported by activities that can improve mastery 

of concepts and student learning outcomes. Learning outcomes are the ability of 

skills, attitudes and skills obtained by students after the receive treatment given by the 

teacher so that they can costruct that knowledge in everyday life [2]. 

Physics learning is one of the lessons that studies phenomena related to these ob-

jects. So in physics learning must be supported by  activities that can improve mastery  
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of concepts and student learning outcomes. Learning outcomes are the ability of 

skills, attitudes and skills obtained by students after the receive treatment given by the 

teacher so that they can costruct that knowledge in everyday life [3]. 

From the results of research also conducted by Dewi on the development of learn-

ing props based on cheap technology, heat radiation and hydrostatic pressure materi-

als. The results of his research were the effectiveness of heat radiation and hydrostatic 

pressure props along with LKS development results showed the achievement of learn-

ing objectives that were declared very effective in cognitive, affective, and psychomo-

tor aspects as alternative learning resources for field test groups in students at SMP 

Negeri 4 Metro, SMP Negeri 1 Trimurjo, and SMP Negeri 2 Kalianda, this was evi-

denced by 100% of students achieving KKM scores [4]. As well as what is in line by 

Rahmah about the use of environmental-based physics learning props to improve 

student learning outcomes on liquid pressure material in class VIII of SMP Negeri 1 

Baitussalam Aceh Besar. His research results show that using environmental-based 

physics learning props can improve student learning outcomes, especially on liquid 

pressure material at SMP Negeri 1 Baitussalam Aceh Besar [5]. 

From the three research results, it proves that using teaching aids in the learning 

process can increase the effectiveness in the learning process. The use of teaching 

aids will help the effectiveness of the learning process as well as save the message of 

the content of the lesson [6]. Of the three studies, it has similarities in one of the vari-

ables assessed, namely learning outcomes and using learning media, namely teaching 

aids. But what is different from the three studies is in the props used. So from previ-

ous research, the author tried to research the same thing but used a different medium 

of props, namely a lat per a ga black track detector robot which is one of the props 

that can be used by the author as a tool in teaching the basics of electronics. By using 

black track detector robot props, the author can provide visualization of the functions 

of the basic components of electronics. 

An experiment is a set of actions and observations, which are carried out to check 

or blame hypotheses or recognize causal relationships between symptoms. In this 

study, the cause of a symptom will be tested to find out if the free variable affects the 

bound variable [7].  

In the world of education, especially in learning, the implementation of research is 

not always possible to conduct a random selection of subjects, because the subject has 

naturally formed in an intact group, such as groups of students in one class. These 

groups are often very limited in number. Under these circumstances, the rules in pure-

ly experimental research cannot be fully met, because the control of variables related 

to the research subject cannot be carried out completely, so the research must be car-

ried out using an intact group. Such research is referred to as quasi-experimental re-

search (pseudo-experiment). So quasi-experimental research uses all subjects in the 

study group (intact group) to be given treatment, not using subjects taken at random 

[8]. So, experimental research is a form of action to confirm hypotheses in certain 

studies by involving subjects in study groups to be given treatment and will get the 

results of the treatment.  

The author tries to improve learning outcomes by using black track detector robot 

props media because student learning outcomes are still relatively low because some-
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times students feel confused about something explained by the course lecturer, espe-

cially in introducing electronic components in physics courses making students fanta-

size about the shape and function of these components, thus making students tend to 

use the memorization method in knowing the form and function of the component.  

The limitations of practicum tools and student boredom are also one of the prob-

lems of ineffectiveness in the teaching and learning process [9]. The Limitation 

spurred the author to try to use a media props black track detector robot to be able to 

improve the learning outcomes of fourth-semester students at the Departement Phys-

ics Education UIN Alaudin, Makassar.  

The use of media in learning does not mean replacing a good theacing methods, 

but rather to complement and assist lecturers in delivering material to students. By 

using media, it is hoped that communicative communication will occur, students will 

easily understand the meaning of the material conveyed by the lecturer in class, and 

using teaching media or teaching aids in learning can increase new desires and inter-

ests, and can motivate and have psychological influences on students [10].  

Based on these problems, the limitation of facilities that can support the improve-

ment of learning outcomes as well as the saturation of students and the ineffectiveness 

of the learning process can be overcome in one way, namely by using the media of 

teaching aids [11]. The teaching aids media used in this case is the black track detec-

tor robot which is one of the many physics teaching aids that can support the im-

provement of student learning outcomes.  

Based on the background, it is very necessary to conduct research using black track 

detector robot props on the physics material of the subject matter of the basics of 

electronics. The title of this research is the effectiveness of the use of black track 

detector robot to improve physics learning outcomes of students of the Physics Edu-

cation Department of Alauddin State Islamic University, Makassar. 

This study aims to determine student learning outcomes before being taught using 

the media of robot black track detector props in fourth-semester students of the De-

partment of Physics Education of UIN Alauddin Makassar, as well as knowing stu-

dent learning outcomes and the effectiveness of applying black track detector robot 

props media to fourth-semester students of Physics Education Departement of UIN 

Alauddin Makassar. 

The hypothesis of this study is that there are differences in student learning out-

comes before and after being taught using the black track detector robot teaching aids 

for students of the Physics Education Department of UIN Alauddin Makassar.  The 

operational variables are intended to provide a clear description of the variables con-

sidered. The operational definition of variables in this study is broken down into two 

components, namely independent variables and dependent variables.  The application 

of the Black Track Detector Robot Props is includes in the independent variables (free 

variables).  Black track detector Robot is a tool composed of simple components that 

are able to move automatically using sensors that can read black lines.  This black 

track detector robot is used to improve student learning outcomes related to the mate-

rial to be taught.  Meanwhile, what is included in the dependent variable (bound vari-

able) is student learning outcomes. Learning outcomes are evidence of a person's 
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success achieved through his learning process or learning activities [12]. This learning 

outcomes is question are learning outcomes in the cognitive domain. 

2 Research Method 

The type of research used in this study is Pre Experiment.  The research design used 

in this study is one group Pretest-Posttest Design, which is a design in which there is 

one group that is randomly selected, then given a pretest to find out the initial state 

before being given treatment and after that a posttest is carried out [13]. 

 

 

 

Fig. 1. one group Pretest-Posttest Design  

Description: 
X = Treatment using black track detector robot props  

O1 = Measurement of student learning outcomes before using learning media (pretest) 

O2 = Measurement of student learning outcomes after using learning media (posttest) 

This research took place at Campus II UIN Alauddin Makassar in the fourth-

semester students of the Physics Education Department, Faculty of Tarbiyah and 

Teacher Training UIN Alauddin Makassar. 

Population is a general ceverage area, including objects and subjects with certain 

characteristic qualities [14]. The population in this study is all fourth-semester stu-

dents of the Physics Education Department of UIN Alauddin Makassar which consist-

ing of 2 classes, based on the results of student data in the Physics Education Depart-

ment, Faculty of Tarbiyah and Teacher Training UIN Alauddin Makassar.  See Table 

1. 

Table 1. Research Population 

No Class Number of Students 

1 Physic 1,2 31 

2 Physic 3,4 31 

Total 62 

 

The sample in this study was to take several students from the entire population 

who were used as experimental classes.  The sampling technique used is a saturated 

sampling technique which is a nonprobability sampling technique [15]. The authors 

used all members of the population as a samples [13]. 

Before conducting research, the   author  must prepare several plans in conducting 

research and  in collecting data the author takes 3 stages, namely the preparation 

stage, the implementation stage and the data collection stage / data analysis [16]. 

O1 X O2 
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The research instruments  in  this study went through several stages, including ini-

tial knowledge tests, learning  outcomes test,  observation results,  learning devices, 

and  instrument validity. This test is used to find out the student's initial knowledge. 

This test is in the form of a 15-number multiple-choice question consisting of only 5 

answers, 1 correct answer with point 1 and 4 incorrect answers with point 0 whose 

composition depends on the indicators used, namely mastery of the substance of the 

material, structure, concepts and scientific mindset of Physics. 

The learning outcomes test is a test conducted by lecturers for students who’s each 

question item is based on indicators of learning outcome indicators that have been 

previously determined. This test contains questions in the form of multiple-choice 

questions consisting of only 5 answers, 1 correct answer with point 1 and 4 wrong 

answers with point 0 whose composition depends on the indicators used, namely mas-

tery of the substance of the material, structure, concepts and patterns of physics. 

This observation sheet consists of two types, namely student observation sheets 

and lecturer observation sheets. This observation sheet consists of aspects of activities 

when applying black track detector robot props. This observation sheet is used to 

measure or assess the abilities of lecturers and students based on indicators of prelim-

inary activities, core activities and indicators on the closing activities used [17]. activ-

ities and indicators on the closing activities used. Filling out this observation sheet is 

carried out by giving a check mark (√) in the answer column of the lecturer's observa-

tion sheet while for the student observation sheet by giving a score. 

The learning tools used in this study are: 1) Semester Implementation Plan. Semes-

ter implementation plans used by educators as a reference in the learning process as a 

medium used in supporting implementation in research. The RPS will also discuss 

what material will be taught at each available meeting. 2) Textbook. Textbooks are 

used to find out the extent of student learning outcomes on the material. This textbook 

is in the form of a practicum guidance module along with teaching materials which 

contain questions in the form of descriptions and fillings. Next step is instrument 

validity. Before the research instrument is used, instrument validation is carried out 

which can be shown as in appendix E. Instruments used in this study will be validated 

by two experts (expert validation or expert validation).  The instrument will be said to 

be valid if validators 1 and 2 give average values of 3 and 4. In addition to the rele-

vance of validity, the reliability value of the instrument is also determined, the relia-

bility value in question is a value that indicates the level of accuracy of the instrument 

and the determination of whether the instrument is suitable for use or not [18]. Relia-

bility for learning outcome test instruments is determined by the Gregory test, while 

the observation sheet instrument is tested with a percent of agreement test.  An expla-

nation of instrument validation, can be further elaborated as follows.  See table 2. 

Table 2. Instrument validity 

Relevance 

Scoring 

Validator 

I 
Validator II 

Weak – Weak  1 or 2 1 or 2 
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Strong – Weak 3 or 4 1 or 2 

Weak – Strong  1 or 2 3 or 4 

Strong – Strong  3 or 4 3 or 4 

 

Furthermore, for the calculation of question validity, the Gregory’s formula is 

used, as follows: 

 

  
 

       
  (3.1) 

Description: 

v  = Validity coefficient value 

A = Weak-Weak relevance 

B = Strong-Weak relevance 

C = Weak-Strong relevance 

D = Strong-Strong relevance 

 

The non-test instruments and learning tools used in this study consist of a 

Semester Learning Plan (RPS), and observation shee.  Theinstrument will be 

validated by 2 experts and analyzed using the Aiken V index. 

 

  
∑ 

      
 (3.2) 

Description: 

V = Index of rater agreement on item validity 

s = (r–lo), where r=rate’s preferred category score and lo lowest score in the scoring 

category.  

n = Number of raters  

c = The number of categories that the raters can choose from 

 

With the criteria for validity level as follows: 

Table 3. Criteria for level of validity 

Score range (V) Level of validity 

V ≤ 0,4 Weak validity 

0,4 – 0,8 Medium validity 

V ≥ 0,8 High validity 

 

3 Results and Discussion 

3.1 Results 

Descriptive Analysis before Applying Black Track Detector Robot Props.  

In the descriptive analysis of the processed data, namely pretest data (before) applied 

r black track detector robot props to fourth-semester students of the Physics Educa-

tion Department of UIN Alauddin Makassar were analyzed to provide an overview of 
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student learning outcomes scores obtained in the form of the highest scores, lowest 

scores, average scores (mean), standard deviations and variances as well as categori-

zation of student learning outcomes.  The results of the descriptive analysis are as 

follows: 

Table 4. Descriptive statistics of learning outcomes before applying props 

Descriptive Statistics Pretest 

Number of samples 30 

Maximum score 46,67 

Minimum score 13,33 

Range 33,34 

Average 26,67 

Standard deviation 8,21 

Variance 67,43 

Coeffisient of Variance 2,53 

 

Based on table 4.  It can be shown, the maximum score before being given treat-

ment (pretest) is 46.67, the drinking score is 13.33 with the score range is 33.34, the 

calculation of the average value is 26.67, the standard deviation is 8.21, the variance 

is 67.43 and the variance coefficient is 2.53. The data obtained in table 4. Becomes 

the basis for determining the categorization of learning outcomes where the categori-

zation value interval is in the range (0-5). So that the score category before using the 

black track detector robot props on fourth semester student of the Physics Education 

Department of UIN Alauddin Makassar can be shown as follows: 

Table 5. Distribution of pretest categorization before applying props 

No. 
Range Val-

ue 

Pre test 

Category 
Frequency 

Percentage 

(%) 

1 0 - 19 3 10 Very Low 

2 20 - 39 24 80 Low 

3 40 - 59 3 10 Medium 

4 60 - 79 0 0 High 

5 80 - 100 0 0 Very High 

Total 30 100%  

 

 

Based on table 5. Above we can see that before being given treatment (pretest) 

there were no students who obtained very high and high learning outcomes, there 

were 3 students in the medium category with 10% presentations, 24 students in the 

low category with 80% presentations and 3 students in the very low category with a 
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presentation 10%. From the calculation, the average student has a learning outcome 

score of 26.67 so that the picture of learning outcomes before applying the  Black 

Track Detector Robot  props in the fourth-semester students of the Physics Education  

Department of UIN Alauddin Makassar is in the low category.   

Descriptive Analysis after Applying Black Track Detector Robot Props.  
In the descriptive analysis of the processed data, namely posttest data (after) applied 

black track detector props to fourth semester students of the Physics Education 

Demartment of UIN Alauddin Makassar were analyzed descriptively used to provide 

an overview of student learning outcome scores obtained in the form of the highest 

score, lowest score, average score (mean), standard deviation and variance as well as 

categorization of student learning outcomes.  See table 6. 

Table 6. Descriptive statistics of learning outcomes after applying black track detector robot 

props 

Descriptive Statistics Posttest 

Number of samples 30 

Maximum score 86,67 

Minimum score 40,00 

Range 46,67 

Average 62,78 

Descriptive Statistics Posttest 

Standard deviation 9,35 

Variance 87,42 

Coeffisient Variance 1,39 

 

Based on table 6.  It can be shown, the maximum score after  treatment (posttest) is 

86.67, the drinking score is 40.00 with the score range is 46.67, the calculation of the  

average value is 62.78, the standard deviation is 9.35, the variance is 87.42 and the 

variance coefficient is 1.39. The data obtained in table 4.3 form the basis for deter-

mining the categorization of learning outcomes where the interval of categorization 

values is in the range (0-5). See Table 7. 

Table 7. Categorization distribution (posttest) after applying black track detector robot props 

No. 
Range Val-

ue 

Pot test 

Category 
Frequency 

Percentage 

(%) 

1 0 - 19 0 0 Very low 

2 20 - 39 0 0 Low 
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3 40 - 59 8 26,66 Medium 

4 60 - 79 20 66,67 High 

5 80 - 100 2 6,67 Very High 

Total 30 100%  

 

Based on table 7.  Above we can see that after being given treatment (posttest) 

there were no students who obtained very low and low learning outcomes, there were 

8 students in the medium category with a presentation of 26.66%, 20 students in the 

high category with a presentation of   66.67% and 2 students in the high category   

with   presentation 6.67%. From the calculation, the average student has a learning 

outcome score of 62.83 so the picture of learning outcomes after applying black track 

detector robot props to fourth semester students of the Physics Education Department 

of UIN Alauddin Makassar is in the high category.   

 

Inferential Analysis of Learning Outcomes before and After Implementing the 

Learning Process Using Black Track Detector Robot Props.  

Normality Test.  

For normality testing in this study pretest and posttest were conducted using the SPSS 

version 20 program whether the data obtained from respondents were normally 

distributed or not. By using the kolmogorov-smirnov method at a significance level of 

α = 0.05 for the same data, namely 30 students. 

Table 8. Test the normality of learning outcomes using spss version 20 program before treat-

ment 

Tests of Normality 

 

Kolmogorov-Smirnov Shapiro-Wilk 

Statistic Df Sig. Statistic df Sig. 

Pretest 0.158 30 0.055 0.935 30 0.067 

 

Based on table 8.  For pretest data before applying learning using black track de-

tector robot props in physics learning in fourth-semester students of the Physics Edu-

cation Department of UIN Alauddin Makassar normally distributed. This can be seen 

from the significant value for pretest either by using the Kolmogorov – Smirnov 

method obtained a significant value of 0.055 greater than 0.05 (sig. > 0.05) so it can 

be concluded that the data is normally distributed.  See Figure 2. 
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Fig. 2. Normal QQ Plot for pre-test 

The QQ Plot digram shows that the plots are spread following the fit line. 

Similarly, the detrend QQ plot shows that the plots are evenly distributed both above 

and below the horizontal line, so it can be concluded that the data before applying 

learning using black track detector robot props in physics learning for fourth semester 

students of the Physics Education Department of UIN Alauddin Makassar are 

normally distributed. See Table 9. 

Table 9. Normality test of learning outcomes using spss version 20 program after treatment 

Tests of Normality 

 

Kolmogorov-Smirnov Shapiro-Wilk 

Statistic Df Sig. Statistic df Sig. 

Posttest 0.152 30 0.075 0.956 30 0.242 

 

Based on table 9.  For posttest data after applying to learn using black track 

detector robot props in physics learning in fourth semester students of the Physics 

Education Departmen of UIN Alauddin Makassar are distributed normally. This can 

be seen from the significant value for Posttest either by using the Kolmogorov – 

Smirnov method obtained a significant value of 0.075 greater than 0.05 (sig. > 0.05), 

so it can be concluded that the data is normally distributed.  See Figure 3. 

 

  
 

 

Fig. 3. Normal QQ Plot for post-test 

The QQ Plot diagram shows that the plots are spread following the fit line. 

Similarly,  in the QQ plot detrend which shows the plots evenly distributed both 

above and below the horizontal line, it can be concluded that the data after applying to 

learn using black track detector Robot  props in physics learning in fourth semester 

students of the Physics Education Department of UIN Alauddin Makassar are 

normally distributed. 

Homogeneity Test 
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Homogeneity testing aims to determine the object (2 or more samples) studied to have 

the same variant. If the object under study does not have the same variant, then the 

anova test cannot be applied.  See Table 10. 

Table 10. Homogeneity test of learning outcomes using spss version 20 program 

Levene Statis-

tic df1 df2 Sig. 

.453 1 58 .504 

 

 

Sum of 

Squares df Mean Square F Sig. 

Between Groups 
19560.787 1 19560.787 

252.62

2 
.000 

Within Groups 4491.004 58 77.431   

Total 24051.791 59    

 

Based on the results of homogeneity testing using the one-way anova test, a 

significance value of 0.504>0.05 was obtained and calculated value Fcount = 252.622 

while the Ftable = 4.006.  Since the value Fcounts  FFable then H0 is rejected and H1 is 

accepted. Thus, it can be concluded that the variance of data on the results of learning 

physics before and after learning using black track detector robot props at the Physics 

Education Department of UIN Alauddin Makassar is homogeneous. 

Hypothesis Test.  
This hypothesis testing aims to determine whether or not there are significant 

differences in influence on student learning outcomes before and after the learning 

model is applied using black track detector robot props. The prerequisite test results 

show that all distributed data is normal. So that the hypothesis test value using 

compare means paired sample statistics analysis can be seen in the table below: 

 

 

Table 11. Calculation results of hypothesis test of physics learning outcomes 

 

Paired Differences 

t 

D

f 

Sig. (2-

tailed) 

M

ean 

Std. De-

viation 

Std. Er-

ror Mean 

95% Confidence Interval of 

the Difference 

Lower Upper 

 Pretes-

Posttes 
-

36.17 
13.38 2.44 -41.16 -31.17 

-

14.80 

2

9 
.000 

 

Based on the results of hypothesis testing using the t-test, a negative value tcount 

was obtained, which was -14.80, this negative value tcount was due to the fact that the 

average value of pretest learning outcomes was lower than the average posttest 

learning outcomes. In the context of a case like this, a negative calculated tcount value 
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can have a positive meaning. So the calculated value tcount= 14.80 while the ttable= 

1.71.  Since the value of t counts ttable then H0 is rejected and Ha is accepted.   Thus, it 

can be concluded that there are differences in learning outcomes before and after the 

implementation of the media-based learning model of teaching aids. Where there is an 

increase in learning outcomes after applying learning using robotic black track 

detector props. 

Effectiveness Test.  
To test the effectiveness of learning using black track detector robot props is to use 

the relative efficiency formula, with the following formula: 

 

The relative efficiency of Ɵ2 to Ɵ1 is formulated: 

 

R(Ɵ2,Ɵ1) = 
      

      
 = 1,30 

 

Based on the formula above, it can be concluded that learning using  black track 

detector robot props is  effectively used to improve student physics learning outcomes 

because the relative efficiency is greater than 1 (R>1). 

3.2 Discussion 

Physics Learning Outcomes before Being Taught Using Black Track Detector 

Robot Props.  

Analysis of test result data before being taught using black track detector robot props 

provides an overview in the form of a learning result score having an average score in 

the low category with a maximum score of 13.33 where the drinking score is 13.33 

with a score range of 33.34, the calculation of the average score is 26.67. Student 

learning outcomes before learning using black track detector robot props are still very 

low, this is because previous students used conventional learning where students were 

lacking in seeing practicum tools that made students less in interpreting or interpret-

ing the data obtained, so the value of student learning outcomes was relatively low. 

The low value of student physics learning outcomes before learning using black track 

detector robot props is also influenced by students' attention and interest in the learn-

ing process.  Whereas the conventional learning process is monotonous so students 

feel saturated and lose enthusiasm for receiving learning materials. 

Physics Learning Outcomes after Being Taught Using Black Track Detector 

Robot props.  

Data analysis of the test results before being taught using a black track detector robot 

props provides an overview in the form of a learning result score having an average 

score in the high category with a maximum score of 86.67 where the drinking score 

value is 40 with a score range of 46.67, the calculation of the average score is 62.78. 

There is an increase in learning outcomes in the electronic learning 

process, especially for logic gate courses using black track detector robot 
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props because students can directly see the functions of electronic components 

through a simple prop, and students can also directly know the principle of 

logic gates in simple props used in the learning process so that physics 

learning outcomes Students have increased from the previous relatively low to 

high. In addition, learning using black track detector robot props also makes 

students more excited in the learning process because the props used are made 

in the form of a robot which is something new to be used in the learning 

process for fourth semester students majoring in Physics Education UIN 

Alauddin Makassar so that students can receive the material taught well. 

According to Anggereni, training learning outcomes is one of the 

important efforts to obtain optimal student learning success. The subject 

matter will be easier to learn, live and remember for a relatively long time if 

the student himself gains direct experience from the learning event through 

observation or experimentation [19]. 

Learning by using black track detector robot props is one of the many 

learning media and methods that can be used in the learning process. By using 

black track detector robot props in the learning process, it will provide a high 

attraction to learn the material that is the basis of the props theory, this is 

supported by Evi stated that using learning media is one of the most important 

topics in the learning process. 

Because this media will create a learning community in the classroom. In 

addition, the use of learning media will have an impact on the motivation of 

students in teacher professionalism. Classes using diverse media will look 

livelier compared to classes that do not use any media [20]. 

Effectiveness of the Application of Black Track Detector Robot Props Media on 

Improving Physics Learning Outcomes.  

From the results of data processing and hypothesis testing that has been 

carried out previously, it was obtained that the hypothesis (H1) was accepted, 

this indicates that the learning process using black track detector robot props 

has a significant influence on improving the learning outcomes of fourth-

semester students of the Physics Education Department of UIN Alauddin 

Makassar. 

Learning by black track detector robot props affects the improvement of 

learning outcomes. It is known from the difference in pretest and posttest 

results that have been carried out there are significant differences in learning 

outcomes. This was proven after a hypothesis test, where the results obtained 

were the value of tcount ≥ ttable with a value of t of 14.80 and a critical value 

of t table = 1.71 so that it can be concluded that H 0 is rejected and H1 is 

accepted, this indicates that the use of black track detector robot props in the 

learning process can improve the learning outcomes of fourth semester 

students of the Physics Education Department of UIN Alauddin Makassar. 
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From the discussion above, we can see that the application of learning to 

use black track detector robot props is more effectively used. This can be seen 

from the relative efficiency value obtained, where the estimator variance 1 has 

a value of 88.075 and the value of the estimator variance 2 is 67.82. From 

these two variances, a relative efficiency value of 1.30 was obtained. 

The results of this analysis are supported by student responses during 

teaching and learning activities. The author observes that students during 

learning activities are very excited, so that the learning goals can be achieved 

well. 

4 Conclusion 

Based on the results of the analysis,  the following conclusions were obtained; 1) The 

learning outcomes of fourth semester students of the Physics Education Department 

of UIN Alauddin Makassar before being taught using the media of black track detec-

tor robot props  are in low categorization with an average score of 26.67. 2) Learning 

outcomes of fourth semester students of the Physics Education Department of UIN 

Alauddin Makassar after being taught using the media of black track detector robot 

props is in high categorization with an average score of 62.83. 3) The application of 

learning using the media of black track detector robot props is effective in improving 

learning outcomes in the fourth semester of the Physics Education Department of UIN 

Alauddin Makassar.  It is said to be effective because the relative efficiency value is 

greater than one which is 1.30. 

In relation to the results obtained in this study, the author proposes several 

suggestions, namely; 1) the time of application of learning using the media of black 

track detector robot props must be more controlled over students so that their learning 

outcomes are better trained and learning objectives can be achieved. 2) For the next 

author, the results of this study can be used as comparison and reference material, 

especially those who want to conduct research on learning outcomes using teaching 

aids. 
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