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This study looked at how well physics teacher candidates used magic card scientific media to solve problems when learning about free fall
motion. This kind of study is known as a quasi-experiment. 26 students from the Physics Education study program who were enrolled in
an experimental class and a control group using magic scientific material made up the sample. Methods for gathering data that make use c
test and documentation methods. N-gain data analysis techniques. According to the study’s findings, the experimental class’s N-gain was
0.77 in the high category and the control class’s N-gain was 0.37 in the medium group. The experimental class’s N-Gain-Present of 77.30%
indicates that learning magic science was effective, whereas the control class’s N-Gain-Present of 37.36% indicates that it was ineffective.
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1. Introduction Phyphox in physics experiments based on smartphone acous-
tic sensors [10,11]. The abstraction of hard-to-understand

Problem-solving has drawn the attention of education proPhysiCs concepts can also be solved by the use of instruc-
fessionals in the past 10 years due to a number of researdipnal aids media in learning activities, which also enhances
projects. Students’ aptitude for problem-solving, particularIyStUde”ts’ attitudes toward science and the effectiveness of the
in real-world situations, is a good indicator of their success€aning process [12]. Teaching aids for physics can enhance
in learning physics [1,2]. Their thinking may become moreStudents’ conceptual knowledge of the subject [13], foster
adaptable as a result [3]. Media and group projects can ashe _grovvth of critical thinking .ab|I|t|es,.|mprove academlc
sist students in learning problem-solving techniques [4], inAchiévement[14], enhance their enthusiasm for learning [15],
addition to helping them comprehend the fundamentals oftnd foster students’ inventiveness and creativity [16].

physics [5]. When it comes to the identification of misun-  \agic science media can influence children’s experiences

derstandings and challenges in resolving physics problems developing their imaginations and shaping their behav-
pertaining to motion, mechanics is at the top [6-8]. This isjq, by showcasing educational magic toys (EMT) with aug-
shown in the material of straight motion found that studentsyented reality technology [17]. It is based on the Error De-
experience misconceptions and problem-solving difficultie§ection Scheme. From the perspective of science education,
in understanding ideas, as well as understanding graphs thl%farning through inquiry-based magic science media is more
;how relationship between position, velocity, and acceleraagective and, in addition to being fun, can pique students’
tion [9]. interests. Effective learning activities can be produced by in-
Although the problem-solving in physics instruction hasvestigating the scientific concepts and information underly-
been shown by numerous international experts, this doeisg the magic feats [18]. There is an increase in science learn-
not imply that of the challenging issues pertaining to stu-ing for deaf children using magical science to visualize in 3D
dents’ problem-solving skills have been resolved. The us¢l9]. Although magic science as a learning tool for problem-
of instructional aids media in physics can enhance studentsolving is still little researched, articles about it have gained
comprehension of concepts and problem-solving skills. Fosignificant attention in the Nature Review Neuroscience and
example, physicists and researchers can improve studentsognitive science trends, and they have had a positive influ-
problem-solving learning on free-fall motion by utilizing ence on popular science journals [20-23]. Magic science can
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be a useful tool to examine the subject from a wider angle be-

cause it is evident that this fact sparks new scientific curiosityrasLe IV. Category of effectiveness interpretation N-Gain.

[24,25]. Anything that makes sense from a concept that has

a scientific explanation is called magic science. For instance,
through simple-to-do but challenging-to-explain magic sci-

entific experiments and demonstrations [26]. The impact that
the growth of magic science has on people’s appreciation of
magic is a significant question that has been brought up by

the recent surge in scientific research on magic [27]. This pa=
per will investigate how well physics teacher candidates use
magic card scientific media to solve problems as instructionat

aids media related to free fall motion, namely by compar-

Percentage(%) Category
< 40 Not effective
40 -55 Less effective
56 -75 Quite effective
>76 Effective
Method

ing two learning groups, namely the experimental class usinghis type of research is quantitative research with a quasi-
magic card science media learning (MCSML) and the controbxperimental design, which is an experimental design con-

class using conventional learning (CL).

* Free Fall Motion Problem Solving Case
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FIGURE 1. Learning design of magic card science media (MC-
SML).

TABLE |. Research design.

Class Pre Treatment Post
Experiment (MCSML) o1 X1 Q2
Control (CL) 01 X2 Q2

ducted without randomisation [28]. This kind of study com-
pares two learning groups-the experimental class utilizing
magic card science media learning (MCSML) and the con-
trol class using conventional learning (CL). The sample con-
sisted of 26 Physics Education study programme students at
one of Yogyakarta’'s Universities Accredited with Excellence
and among the students won the National Level Competi-
tion and International Level Innovation. There were 26 as-
piring physics teacher candidates in group A and 28 in group
B. Three meetings were held to undertake learning on the
subject of free fall motion (Table Il). Figure 1, namely, by
combining Analytical Representation and Magic Card Sci-
ence (MCC) Experiments as media props in analysing free
fall motion problem-solving.

Methods for gathering data via testing and documenta-
tion (pretest and posttest). Table | is used in the research
design. The research activity steps are listed in Table II.
Three essay questions that had been verified by physics spe-
cialists at Malang State University made up the pretest and
posttest questions. The five signs that comprise the stages
of issue solving are mathematical technique, logical devel-
opment, useful description, physics approach, and specific
application of physics [29].

The data analysis technique for issue-solving effective-

Description: O1 = Pretest, Q2 = Posttest, X1 = Using MCSML, X2 = Using Ness using the normalized gain score (N-Gain) g [30] and

CL

TABLE Il. Research activity steps.

Week Research activity
1 Pretest class MCSML and CL
2 Treatment class MCSML and CL
3 Posttest class MCSML and CL

TaBLE Ill. Category score N-Gain.

N-Gain Category
g<0,3 Low
0,3 ¢g<0,7 Moderate
g>0,7 High

converted to the N-Gain-Score and N-Gain-Present value cat-
egories [31] is shown in Table Ill and Table IV.

3. Findings and discussion

Tables Il and IV present the findings of a problem-solving
study on the subject of free fall motion that physics teacher
candidates conducted utilizing magic card scientific media.
Tables V and VI show that the two learning groups the MC-
SML class and the CL-class are homogeneous and normally
distributed according to the results of the homogeneity test
(Table VI) and the normality test (Table V).

3.1. T-test

Based on the trimmed mean of 0.06 in Table VI, it can be
noted that the MCSML class and CL-class differ in their ca-
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TABLE V. Results of data normality testing. TABLE VI. Results of data homogeneity testing.

Class KS SW
Stat df Sig. Stat df Sig. Based Levene dfl df2 Sig.
Pretest MCSML ~ .206 26 .006 .920 26 .044 Statistic
Posttest MCSML  .206 26 .006 .915 26 .034 Mean 4.470 3 104 005
Pretest CL 180 28 .020 .895 28 .009 Median 3.643 3 104 015
Posttest CL 108 28 200 .950 28 .199 Median with df 3.643 3 86,528  .016
Description: KS = Kolmogorov-Smirnov, SW = Shapiro-Wilk. Trimmed mean 4.340 3 104 .006
TABLE VII. Results of t-test analysis.
Levene test T-test
F Sig. t df Sig.(2tailed) MD Std.Err  95% Confid Interval
upper lower
Equal variances assumed 11.306 .001  7.075 52 .000 16.052 2.269 11.499 20.605
Equal variances not assumed 7.226  41.729 .000 16.052 2.222 11.588 20.536
TABLE VIII. Average results of pretest and posttest scores of MCSML and CL classes.
Class Pretest Posttest N-Gain Score N-Gain-Persen (%) Category.
MCSML 61.38 90.73 0.77 77.30 Effective
CL 60.29 74.68 0.37 37.36 Not effective
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FIGURE 2. Results of the category of answers of physics teachers candidates on free fall motion material.

pacity to solve problems. This is corroborated by the aver- It is clear from Tables Il and IV that the MCSML class
age post-test score of 74.68 in the CL class and 90.73 in theutperformed the CL-class in the high-category assessment
MCMSL (Table VIII). with a higher N-Gain score. Therefore, with a 39.36% in-
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by

the top card is turned upsids down

FIGURE 3. Magic card science experiment.

crease, it can be concluded that there is a difference in the efcter is a cognitive process with the ability to foster the
ficacy of physics teacher candidates’ problem-solving whergrowth of reason, particularly sophisticated reasoning for
learning about free fall motion utilizing MCSML and CL. problem-solving [37]. First, as a problem-solving solution in
Learning results are positively impacted by this outcome, ofnagic scientific media employing analytical representation,
course. This result is consistent with research showing thand second, as a problem-solving finding from the pretest re-
the usage of magic science media in the classroom improvesults of the average low category student’s answer in conduct-
student learning results [32]. ing plug and chug Fig. 2.

Candidates for constructive, active learning as physics | he science experiment with the magic cards Fig. 3 il-
teachers discover the benefits of learning through magic sclustrates how the top card appears upside down when it falls
ence media that are based on experiments and interactive & the ground. This phenomenon may be scientifically de-
periences. Feedback, feelings, and confidence are suppli€gribed using the principles of physics, particularly the ma-
when a problem is solved to make problem-solving more efferial of free fall motion [38,39], which is brought on by the
fective [33]. Effective communication among group mem- Presence of air resistance, which causes air friction. The rea-
bers is consistent with Piaget's theory that friendship willSON the other cards remain unchanged (not inverted) is that
triumph over egoism [34,35]. Applicants for high-ability Just the acceleration caused by gravity is at work as there is
physics teaching positions might help lower-ability appli- N0 @ir resistance or other outside force.
cants by imparting knowledge and comprehension, which
boosts social skills and self-confidence. Furthermore, thgl, Conclusion
claim [36] that problem-solving and cooperative learning
might foster the development of higher-order thinking abil-From the findings and discussion of MCSML with the ur-
ities supports it. Through the steps of learning media magigency of analytical representation and magic card science ex-
science, students will engage in collaborative and participeriments in the high category compared to CL with a mod-
patory learning that includes Individual Preparation, Classerate category. As for the level of effectiveness of MCSML
room Discussion, and Classroom Discovery. The curricuin the effective category and CL in the ineffective category
lum will introduce appropriate and logical problem-solving used in learning, it means that there is an increase catego-
techniques (based on evidence) on free fall motion materialized according to Hake’s criteria. The increase in criteria
through communication and presentation. Friends discussccurs in several aspects of problem-solving. The increase in
conclusions with one another. Class engagement and infoproblem-solving aspects is in the category of almost all as-
mation exchange take place. Intergroup questions and ampects of problem-solving. The latest acquisition is by Naval
swers help to aspire instructors hone their problem-solvindResearch that the use of magic science media in learning has
abilities. This demonstrates that developing scientific chara positive impact on student learning outcomes.
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