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Abstract: This study aims to develop students' abilities in interpreting and making reasoning about 
physics data. The type of research used is experimental research. Physics learning was carried out 
in two classes: control and experimental groups. In the experimental group, physics learning was 
oriented to student activities where students dealt with physics objects. In contrast, in the control 
group, physics was taught conventionally by applying direct learning. The ability to interpret and 
to make reasoning about data was obtained through written tests conducted on pre-test and post-
test. Analysis of research data was carried out by qualitative descriptive and t-test statistical 
analysis. The descriptive analysis was performed to describe students' abilities to interpret and to 
make reasoning about data. A statistical t-test analysis was conducted to determine the difference 
in the impact of treatment on the two groups. The results showed that the average ability to 
interpret data and to make reasoning about data in the experimental group was 76.91 and 76.99, 
respectively, while in the control group, it was 53.33 and 63.08, respectively. The results of the t-test 
analysis showed that the 2-way (t-tailed) significance value was 0.000 < 0.05, so it could be stated 
that there was a difference in ability between the control group and the experimental group. Based 
on the results of these studies, it can be noted that learning physics that involves a lot of student 
activities that interact directly with physics objects can improve the skills of high school students in 
interpreting and reasoning scientific data.  
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Introduction  
 

The general objective of learning science, including 
learning physics, is to develop mastery of science 
concepts and various skills so that students can 
understand the natural environment. The various skills 
are referred to identifying, interpreting, and reasoning 
relevant scientific data and evidence and communicating 
ideas about science (Doyan et al., 2022; Harlen, 2000). For 
this reason, science learning must prioritize the process 
of interaction among students, students and teachers, and 
students with learning resources in a learning 
environment. Learning resources with the learning 
environment are closely related to supporting the 

learning process because both affect student learning 
activities. The learning process dominated by student 
activities is expected to develop various thinking skills, 
including the ability to interpret and make reasoning. 

Interpreting and reasoning are abilities related to 
formulating scientific explanations based on the analysis 
results of scientific data obtained from an experiment 
(Elmas et al., 2018). Interpretation means explaining the 
meaning of something (Kurniawan, 2018; Luedo et al., 
2021). When students analyze scientific data from 
observations of a scientific phenomenon, students have 
carried out activities to find out, identify variables, and 
look for differences between variables. When students 
interpret scientific evidence and formulate conclusions, 
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students have used specific patterns to explain scientific 
phenomena according to scientific concepts (Harlen et al., 
2003). Thus, students have carried out the process of 
seeking and finding scientific knowledge, scientific 
investigations, problem-solving, and decision-making 
related to scientific problems (Limatahu & Mubarok, 
2020; Dianty et al., 2020). 

The skill of interpreting and reasoning about 
scientific data and evidence is one of the scientific literacy 
needed in scientific investigation (Winata et al., 2017). It 
helps students in logical and scientific thinking (Adikalan 
et al., 2022). Interpreting and reasoning about scientific 
data is part of scientific literacy obtained from 
understanding science and applying science to solve 
problems and observe scientific phenomena related to 
everyday life. Data interpretation skills can increase 
attitude and high sensitivity to oneself and the 
surrounding environment in making decisions based on 
scientific considerations. Students' skills in interpreting 
and reasoning scientific data and evidence need to be 
developed because scientific information in today's 
global era is often presented in graphs, tables, and 
images, so interpretation skills are required to interpret 
scientific information (Sarah et al., 2020 ). 

Although students need the ability to interpret and 
reason about scientific data, the existing conditions show 
that students still lack mastery of these abilities. The 
study results show that students are still weak in 
interpreting data and providing scientific explanations 
(OECD, 2019). Students are less able to solve problems 
related to science process skills (Mahcepat et al., 2019), 
including skills in interpreting data and providing 
scientific explanations (Harrison, 2014; Karmila et al., 
2019; Rani et al., 2019), so that they are less able to connect 
science content with its application in everyday life 
(Sofyan et al., 2017). The results of other studies show that 
students' abilities to interpret and evaluate data are still 
in the poor category (Suryadi et al., 2021). This happens 
because many teachers have not applied learning and 
assessment to the ability to interpret data and scientific 
evidence (Rahmawati et al., 2014; Yanti et al., 2020). In 
addition, the power of teachers to design appropriate 
assessment tools still needs to be developed (Sarah et al., 
2020). These problems require a solution, both from the 
aspect of students and teachers in the implementation of 
learning. On the student aspect, the learning process 
needs to be designed to facilitate students' active 
learning, both physically and mentally, and involve 
many activities dealing with scientific data processing. 

Efforts to develop students' abilities in interpreting 
and reasoning scientific data have been carried out in 
several previous studies but are still experiencing various 
obstacles. The learning process that facilitates students in 
science activities by utilizing virtual-based science tasks 
has not been optimally able to develop students' abilities 
in interpreting data (Harahap et al., 2019). Implementing 

problem-based learning models in learning has not 
optimally designed students' abilities to solve 
information or data (Pradasti et al., 2019; Nasir et al., 
2019). Rani et al. (2017) tried to develop unique 
worksheets designed to improve science process skills, 
but students' abilities in classifying data and interpreting 
information were still in the low category. The skills of 
analyzing and evaluating data must be developed 
through formal learning and assessment. One of the 
alternatives that can be applied is science learning which 
involves many students in science activities, both 
physically and mentally (Huppert et al., 2002). Science 
learning can occur optimally if it consists of many 
students doing physical practice because science is 
related to actual events in life. 

For this reason, object-oriented physics learning is 
arranged to develop students' abilities in interpreting and 
reasoning physics data in this study. Physics learning is 
carried out by optimizing the activities of students 
dealing intensely with physics objects. Students are given 
the freedom to explore information, compile, analyze, 
and reason about data during the learning process. The 
learning design is expected to develop students' abilities 
in interpreting and reasoning about scientific data 
obtained from physics learning activities. 

 
Method  
 

This research is quasi-experimental research 
involving high school students as research subjects. The 
research design used was a pre-test – post-test control 
group design. In the experimental class, object-oriented 
physics learning is carried out where students dominate 
activities that deal with and interact with physics objects. 
In the control class, conventional physics learning was 
carried out by using direct learning. Respondents tested 
were high school students in class X. The research sample 
in the control group was students class of IPA-1, while in 
the experimental group, they were students class of IPA-
4. The number of IPA-1 students was 38 students, 
consisting of 10 male students and 28 female students. 
The number of IPA 4 students is 38 students, consisting 
of 12 male students and 26 female students. 

The physics learning process carried out in the 
experimental group was object-based physics learning 
within six sessions for two weeks with an allocation of 
three meetings a week, with each meeting lasting 90 
minutes. The physics learning process is oriented to 
student activities where students deal with physics 
objects a lot, while in the control class group learning 
physics is carried out directly. 

The data collection instrument in this study used 
pre-test and post-test questions in the form of essay tests. 
The score of the test results for the ability to interpret and 
reason about the data was obtained from the scores 
obtained from the pre-test and post-test results of 
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students in solving problems of interpretation and 
reasoning about data. In this test, students are assigned 
to evaluate the physics concept of motion with four 
questions for data interpretation ability and four 
questions for data reasoning. The test results for the 
ability to interpret and reason about the data are assessed 
based on the scoring guidelines that have been made. The 
data analysis technique used is descriptive statistics and 
statistical analysis using different tests. Descriptive 
statistical analysis is based on the results of the central 
tendency analysis, including the number of students, the 
highest score, the lowest score, the average, and the 
standard deviation. The t-tests were conducted to 

determine whether object-oriented physics learning 
impacted the ability to interpret and reason physics data. 
 
Result and Discussion 
 

The pre-test and post-test results from 76 students of 
Public Senior High School 1 Jenggawah were divided into 
two groups, namely the control group (science class 1) 
and the experimental group (science class 4). In the 
control group, there are 38 respondents, and in the 
experimental group, there are 38 respondents. The 
average scores obtained from the students' pre-test and 
post-test results are presented. 

 
Table 1. Interpretation and reasoning ability 
Component 
Data 

Interpretation Reasoning 
Control Experiment Control Experiment 

Number of Students 38 38 38 38 
Highest Score 75 85 75 85 
Lowest Score 50 60 50 70 
Average 65.39 76.25 65.51 78.13 
Deviation Standart 4.47 3.54 3.16 6.32 
 

Based on these data, it can be explained that the 
ability to interpret the experimental group's data is 
higher than the control group. The average ability to 
interpret data in the experimental group was 76.25 and in 
the control group was 65.39. Likewise, with reasoning 
ability, the experimental group was higher than the 
control group. The average reasoning ability in the 
experimental group was 78.13 and in the control group 
was 65.51. The highest average is found in the reasoning 
ability of the experimental group. 

The ability to interpret and reason about the data in 
the experimental group was higher than the control 
group. This shows that learning physics which involves a 
lot of student activities in interacting with physics objects, 
has a positive effect on the learning process. Students will 
have more physical and mental activities to construct 
knowledge by interacting with physical objects. Students 
optimally carry out the stages of the thought process in 
building knowledge according to the physics object at 
hand. Physics learning that has been applied affects 
students' ability to interpret and reason. 

 
Table 2. Analysis of t-test of interpretation ability (One-Sample Test) 

 t df Sig. (2-tailed) Mean 
Difference 

95% Confidence Interval of the 
Difference 
Lower Upper 

Control Interpretation 71.716 37 0.000 65.39474 63.5471 67.2423 
Eksperiment I Interpretation 69.320 39 0.000 76.25000 74.0251 78. 

 
The results of the different test analysis on the 

ability to interpret data are shown in Table 2. The results 
of the study show that the 2-way (t-tailed) significance 
value is 0.000 < 0.05. Thus, there is a difference in the 
average ability to interpret data between the control and 

experimental groups. Based on the descriptive value, it 
can be seen that the experimental group has a higher 
average than the control group. This indicates that object-
oriented physics learning positively affects students' 
abilities to interpret data. 

 
Table 3. Analysis of t-test of reasoning ability (One-Sample Test) 

 t df Sig. (2-tailed) Mean 
Difference 

95% Confidence Interval of the 
Difference 
Lower Upper 

Control Interpretation 73.118 38 .000 65.51282 63.6990 67.3267 
Eksperiment I Interpretation 97.099 37 .000 78.13158 76.5012 79.7620 

 
The results of the analysis of the different tests on the 

reasoning ability data are shown in Table 3. The analysis 
results show that the 2-way (t-tailed) significance value is 
0.000 < 0.05. Thus, there is a difference in the average 
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reasoning ability between the control and experimental 
groups. Based on the descriptive aspect, it can be seen 
that the experimental group has a higher average than the 
control group. This indicates that object-oriented physics 
learning positively affects students' abilities to make 
reasoning. 

Object-oriented physics learning emphasizes actual 
events or phenomena in everyday life so that it triggers 
students to think critically in solving problems that occur. 
Students' curiosity increases by seeing physical 
phenomena and interacting directly with physics objects. 
When observing a thing that the teacher has presented, 
students try to synchronize the physics problems given 
by the teacher with the objects they see. Students learn 
physics based on phenomena or actual events in 
everyday life. When learning takes place, students are 
given problems related to physical phenomena or events 
so that students try to solve related issues by involving 
data interpretation and reasoning about the data. 

Physics objects that students face can be in the form 
of natural phenomena related to events definitely. 
Physical events can be presented in a simple form and 
associated with the activity of interpreting and reasoning 
about data. Students can conduct research, experiment, 
measure, and present data systematically. One of the 
examples of a physics object that students frequently face 
is the implementation of events about motion. Students 
ride a motorcycle from home to school at a constant 15 
km/hour speed, so students can analyze the dynamic 
quantities associated with this motion. 

Another example is when students take the bus on 
their way to school, then suddenly stop and change to 
public transportation, then walk. Based on this incident, 
students must determine the data related to the 
magnitude of motion and analyze and interpret the data 
obtained. Everyday events can be interpreted and 
reasoned by students in learning physics. 
 
Conclusion 

 
Based on the results of the data analysis, several 

conclusions can be formulated. Object-oriented physics 
learning has a significant effect on the ability to interpret 
and reason. Students deal directly with physics objects 
and solve problems based on the objects they see during 
the learning process. Based on the results of these studies, 
some suggestions can be given. In physics learning, 
teachers should involve their students a lot in solving 
physics problems close to students' lives. Teachers should 
provide many opportunities for students to interact with 
physical objects and events when solving problems. For 
physics learning in the classroom to occur contextually, it 
is necessary to prepare adequate facilities and 
infrastructure. 
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