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ABSTRACT:
This research is motivated by the poor comprehension and creativity of elementary school students in science lessons. This study

aimed to determine gamification's effect on improving learning outcomes in concept comprehension and creative thinking skills in
students studying science. Achievement motivation is suspected of being involved as a variable that interacts with gamification in
improving learning outcomes. The data analysis technique used the Multivariate Analysis test. The research subjects were 73
students in the control class and the experimental class. This research is a quasi-experimental research, with a 2x2 factorial, and
pretest-posttest non-equivalent control group design. The experimental class uses mixed gamification, while the control class uses
content gamification. The difference between the two lies in the gamification elements used. The study results showed that 1)
there was no significant difference in the learning outcomes of conceptual comprehension between groups of students who used
mixed gamification and content gamification; 2) there was no significant difference in the learning outcomes of conceptual
comprehension between groups of students who have high achievement motivation and low achievement motivation; 3) there was
no interaction between gamification (mixed gamification and content gamification) and achievement motivation on learning
outcomes comprehension the concept; 4) there was no significant difference in the learning outcomes of creative thinking between
groups of students who use mixed gamification and content gamification; 5) there was no significant difference in the learning
outcomes of creative thinking between groups of students who have high achievement motivation and low achievement
motivation; 6) there was no interaction between gamification (mixed gamification and content gamification) and achievement
motivation on learning outcomes to think creatively. Achievement motivation is not the only factor that affects the learning
outcomes of concept comprehension and creative thinking. Future research is important to consider the different moderator
variables from achievement motivation and other gamification elements.
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INTRODUCTION

Based on Indonesia Central Bureau of Statistics The learning problem that is being faced by the

data, the Alpha generation in Indonesia currently
numbers 45.93 million people [1] and will
continue to grow until 2025. In education, the
oldest Alpha generation in Indonesia is currently
studying in grade 3 of elementary school. The
Alpha generation has a unique way of thinking
and learning because it is influenced by
technology [2]. Different generations have
different characteristics and attitudes in learning
[3]. Children are increasingly demanding more
enjoyable, more interactive, and responsive play
experiences [4]. The Alpha generation spends
more time communicating online than face-to-face
communication [5]. Knowledge of generations
can help make the learning process more effective
and efficient [6].
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alpha generation of Indonesia is that they are
experiencing severe problems in the field of
quality science education. Science education has a
significant role in preparing a generation to build
a nation in the future [7]. The latest PISA
(Programme for International Student
Assessment) stated that the science ability of
Indonesian students in 2018 at the international
level was low. As many as 7% of students
succeeded at level-5 and 6, only 7% of them could
apply their science knowledge creatively to
various situations. There are 78% of students who
succeeded at level-2, which indicates that they can
use their knowledge to identify simple cases even
though the conclusions are not all correct.
Furthermore, 89% of Indonesian students reported
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feeling capable of solving problems, but 59% felt
afraid if their answers were wrong. Meanwhile,
91% of Indonesian students reported feeling
happy at school [8].

The Ministry of Education and Culture of
Indonesia continues to make policies to improve
education quality, starting from enhancing the
curriculum, funding assistance for every school
throughout Indonesia, improving teachers' quality,
and many others [9]. Meanwhile, in each
classroom, teachers continue to improve the
quality of learning due to having attended training
provided by the government nationally. However,
the average science learning outcomes are still
deficient and unsatisfactory [8]. One of the
factors reported to influence their poor learning
outcomes is low learning motivation [10]-[14].

Generational characters have changed, so
learning must also change [15]. With the Alpha
generation characteristics different from the
previous generation, teachers should modify the
learning process. Schools and universities must
not turn a blind eye to the learning needs of this
generation. However, the fact is that most primary
schools in Indonesia still use the teacher-centred
learning format without considering the needs and
learning characteristics of the alpha generation,
which tends to be student-centred. Learning
models, strategies, media, and materials can be
accommodated the learning needs of Alpha
generations.

One of the latest media that can attract
learning attention and generate  students'
achievement motivation is gamification because
today's students are a generation with high
interactivity with a technology called the digital
native generation [16]. Gamification is defined as
a process of increasing motivation, creating
pleasant experiences, and learning outcomes
through game mechanisms [17]. Interest in
gamification is also reflected in the world of
education. An increasing number of successful
educational startups add gamification to their
services as a core activity, such as Code
Academy, Khan Academy, Socrates, and
Duolingo.

Gamification does not mean making
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games. Gamification uses game mechanics,
aesthetics, and game thinking to engage humans,
motivate action, and solve problems in the
learning process. The results showed that
gamification could make the learning process
more enjoyable and increase participation.
Gamification helps students get the motivation to
learn, and because of positive feedback, they keep
going and become more interested and stimulated
to learn [18]. Gamification in education has
significant support among researchers and
educators because games can boost productivity
and creativity [19]. The main value of
gamification is high learning participation,
collaboration, and learning to be more fun.
Elements in gamification can be used to increase
intrinsic motivation [20]. Gamification has the
same psychological experience as playing games
[21].

There are two types of gamification,
namely structural gamification and content
gamification [22]. The two types can be stand-
alone or be used simultaneously. When used
together, it is called mixed gamification.

Structural  gamification uses game
elements to encourage students to learn the
material without changing the material itself. The
material does not become like a game; only the
structures around the material are given
gamification elements. This type of gamification's
primary focus is to motivate learners to learn the
material and engage them in the learning process
through rewards. An example is a student who
gets points in a lesson when he finishes watching
a video or completes an assignment. The
assignments or videos have no game element
associated with them other than the fact that the
learner receives points when he or she finishes
watching the video or completes the task.

The most common elements in this type of
structural gamification are points, badges,
leaderboards or levels. There is also a social
element where students can share their
achievements with other students and share what
they have achieved. While it is possible to add
various gamification elements to structural

gamification, it still does not turn the material into
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a game-like appearance.Gamification systems that
assign students the task of earning badges and
displaying leaderboards are elements often used in
gamification in class. The use of badge and
leaderboard elements is wuseful for tracking
progress, increasing student engagement, and
facilitating competition [23].

Content gamification is gamification that
applies game elements and game thinking to
transform content to make it more like a game.
For example, adding a story element or starting a
lesson with a challenge. Adding these elements
makes the content more game-like. Content
gamification elements are the story, challenge,
curiosity, character, interactivity, feedback, and
freedom to fail. Content gamification only
provides context or activities used in the game and
adds it to the content/material being taught.

People do not play games only for points;
they play for mastery, to overcome challenges,
and socialize with others [24]. The most effective
gamification efforts involve more than collecting
points and badges, but also contain elements of
storytelling, challenges, and ongoing feedback as
well as high levels of interactivity. The
interactivity is the most interesting element and
has a significant effect on the game. Game
mechanisms can increase interactivity, reward,
and motivation [25]. Several game mechanisms
can motivate learners who naturally require
recognition[26].

Concerning the role of motivation during
learning, many have shown that motivation can
influence what, when, and how we learn [27].
Achievement motivation was first introduced by
Harvard psychologist Henry Murray in 1938 and
systematically formalized in the 1950s by David
McClelland and John Atkinson [28]. Achievement
motivation is defined as the desire to do
something well, achieve something difficult,
overcome problems, achieve high standards,
excel, and surpass others [29]. Achievement
motivation is oriented towards an expectation
approach to success or is oriented towards
avoidance/fear of failure [30].

The categories related to academic
achievement  motivation  are  persistence,
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overcoming  problems,  maintaining  high
standards, solving difficult things, positively
competing, and having the courage to take the risk
of failure [31]. Besides, individuals who have
high achievement motivation are attracted to
concrete and feedback about their routine progress
[30]. They seek reliable, measurable, and factual
feedback because it can support them to improve
their performance.

Science is the studies about how the
formation of an individual, social, until the
universe formed by using a series of scientifically
controlled observations and experiments [7].
Science specifically tries to provide answers and
explain a phenomenon that does not usually occur
in nature.In learning science concepts, students
need thinking skills. Thinking skills are divided
into low-level thinking skills and higher-order
thinking skills.

In Bloom's taxonomy of learning, concept
comprehension is lower-order thinking skills at
the second cognitive level (C2). Concept
comprehension is needed in studying science
because understanding the cognitive system is
responsible for translating knowledge into a form
suitable for storage in long-term memory
(Marzano and Kendall, 2007). When students
have understood a basic concept, it will be easier
for students to apply, analyze, evaluate, and create
an idea so that it leads to mastery of the concept.
Concept comprehension is the main foundation in
self-development in using various methods to
create new and valuable ideas and explain, revise,
analyze, and evaluate one's thoughts to enhance
and maximize creativity [33].  Students
comprehension of concepts can be identified
through several indicators: the ability to explain,
classify, characterize, detail, compare, change,
suggest, discuss, and  conclude [34].
Comprehension concepts are closely related to
students' ability to solve problems [35].

The main purpose of science education is

to teach basic knowledge and use higher-order
thinking skills such as creative thinking skills
[36]. Teachers cannot merely transfer knowledge
to students because students must also be involved
in the learning process to build their knowledge
and comprehension [37]. Creativity involves
thinking aimed at producing relatively new and
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exciting ideas or products [38]. Creative thinking
skills are needed so that students can create,
manifest into new forms, produce through
imaginative skills create, or realize something new
[39]. Developing students creative thinking skills
means allowing students to study material more
flexibly to find and solve problems and
communicate ideas [40].  Students' creative
thinking skills can be identified through several
aspects, namely curiosity, originality, fluency, and
elaboration [39].

Several studies have reported the success
of  gamification. The  meta-analysis  of
gamification journals published between 2014 and
2018 shows that gamification positively affects
children's  learning  outcomes, including
mathematics, language, social, and health [41].
Chen found that gamification in role-playing
lessons can increase student motivation and
creativity [13]. Gamification can be an excellent
solution to help solve student engagement
problems and class participation  [42].
Gamification for learning and education can
improve learning achievement [43]-[46], improve
higher-order thinking skills [43], student
retention of the material being taught [44], and
performance tests [45]. However, no research has
been found examining the effect of gamification
and achievement motivation on concept
comprehension and creative thinking abilities for
elementary school students in science learning.
Hypothesis:

This study consists of six hypotheses:

H1. There was a significant difference in students'
concept comprehension who taught using mixed
gamification compared to content gamification.
H2. There was a significant difference in students'
concept comprehension who have high and low
achievement motivation.

H3. There was a significant interaction between
gamification and student achievement motivation
on learning outcomes concept comprehension.

H4. There was a significant difference in students
creative thinking skills who taught by using mixed
gamification compared to content gamification.
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H5. There was a significant difference in students'
creative thinking skills who have high and low
achievement motivation.

H6. There was a significant interaction between
gamification and student achievement motivation
for creative thinking skills.

MATERIALS AND METHODS:
2.1. Research Design and Samples

This research is quasi-experimental—research
design Nonequivalent Control Group Design.
Based on the variables studied, the factorial
design was 2x2. The subjects of this study were
60 students of grade 3 elementary school in Batu
City, Indonesia. In the study, researchers used two
classes, namely the experimental class and the
control class. The number of students in each
category is 38 and 35 students.

Table 1. Factorial Design 2x2
Achievement | Mixed Content
Motivation | Gamification | Gamification

(Experimental | (Control

Class) Class)

Xt X2
High Y* % X2Y!
Low Y? Xty? X2v?

The steps for implementing gamification
learning consist of 1) advance organizer
presentations, 2) presenting assignments or
learning materials, and 3) strengthening cognitive
structures. The experimental class uses mixed
gamification elements such as badges, leader
boards, points, and Kahoot. The control class uses
content gamification elements in the form of
Kahoot.

The outline of the research design is illustrated in
Figure 1.
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Figure 1. Outline of Research Design
2.2. Data Collection Tools and Analysis

The achievement motivation measurement
uses the School Achievement Motivation Rating
Scale (SAMRS) questionnaire developed by Lian-
Hwang Chiu [31] on a range of 1-5. The
questionnaire consisted of 15 items, with each
item describing an aspect related to academic
achievement motivation. Motivation can be
assessed by direct observation, assessment by
others, and self-reports [27]-[72]. In this study,
students did self-reports. Self-reports capture
people’s judgments and statements about
themselves. Self-reports are the most common
way that researchers assess motivation [47].

The instrument of concept comprehension
learning outcomes consists of 15 multiple choice
items with scale 0 and 1. A creative thinking
instrument adapted from Laura Greenstein's [39]
on a range scale 1-4. Researchers took five
indicators on creative thinking skills: curiosity,
fluency in finding ideas, originality of ideas,
developing ideas, and variations of ideas. The
concept comprehension test and creative thinking
skills were given two times, by the pre-test and
post-test.
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The research data were analyzed using
multivariate analysis of variance (MANOVA).
MANOVA is a statistical method for determining
whether independent groups differ on more than
one dependent variable [48]. The statistical
analysis included the normality test, homogeneity
test, multivariate test, and test of between-subjects
effects.

2.3. Implementation of Gamification

The wuse of gamification in learning
requires a learning strategy or model because
gamification is the learning media. Learning
media cannot be used or stand-alone without
using a learning strategy or model. The learning
model used in this study is an advance organizer.
Research conducted by Susilowati [49] shows that
using an advance organizer can improve learning
outcomes in concepts comprehension compared to
learning, not using an advance organizer.

The science topic that is studied in this
research is changing in the form of objects.
Worksheets were given to both groups, both the
experimental group and the control group. The
problems given to both classes are the same. The
implementation of mixed gamification and content
gamification uses the advance organizer learning
model (Models of teaching). During learning in
the experimental class, the teacher as a facilitator
motivates students to collect badges, points, and
win the Kahoot quiz. In the control class, the
teacher motivates students to win the Kahoot quiz.

RESULT AND DISCUSSION:

Using Shapiro-Wilk in the experimental class
using mixed gamification, the normality test
results obtained a value of 0.127 on concept
comprehension and 0.597 on creative thinking
skills. The control class that uses content
gamification  scores  0.312 on  concept
comprehension and 0.471 on creative thinking
skills. Overall, normality test data has been
normally  distributed because the p-value
acquisition is greater than the standard value (p>
0.05). Using the Levene test, the homogeneity test
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results obtained data of 0.714 on concept
comprehension and 0.709 on creative thinking.
Overall, data homogeneity has fulfilled the
assumption that the data comes from the same
variant because p-value> 0.05.

Hypothesis testing is done using; 1)
Multivariate analysis to test gamifications affects
learning outcomes of concept comprehension and
creative thinking skills together. This test aims to
assess the significance of the difference in scores
between the mixed gamification group on the
variables of concept comprehension and creative
thinking skills due to the primary influence and
interactions between the independent variables.

The results showed that each learning

media’s main effect was to obtain a probability
Tests of Between-Subjects Effects

value that was smaller than the standard criteria
(sig) 0.001 <0.005, so it was concluded that the
gamification media in the two classes affected
improving learning outcomes simultaneously. The
achievement motivation results are 0.790 > 0.005,
so it can be concluded that achievement
motivation does not affect comprehension
concepts and creative thinking skills.

After knowing each independent variable's
influence on the dependent variable, 2)
Hypothesis testing using aTest of Between-
Subjects Effects to determine the effect between
variables by testing the comparison between the
estimated average score and knowing the
interaction between variables is presented in Table
2.

Type 111 Sum Mean
Source Dependent Variable of Squares df Square F Sig.
Corrected Creative_Thinking 2933 115 3 977705 5201 .00
Model 3
Concept_Comprehen 193.175°| 3 64392| 531| O
sion 2
Intercept Creative_Thinking 1044958.897 1 1044958.8| 5558.91( .00
97 1 0
Qoncept_Comprehen 446556.948 1 446556.94 | 3683.49| .00
sion 8 9 0
Gamification Creative_Thinking 2849.563 1l 2849563| 15159 .08
Concept_Comprehen 63151| 1| 63151  sa1| Y
sion 3
Motivasi Creative_Thinking 81637 1 81637 434 .5;
(,?oncept_Comprehen 6.182 1 6.182 051 .82
sion 2
— - —
Gam_lflk_aS| Creative_Thinking 35.056 1 35.056 186 .66
Motivasi 7
Concept_Comprehen 103619| 1| 103619| 855
sion 8
Error Creative_Thinking 12970.556 69 187.979
Concept_Comprehen 8364.990| 69| 121.232
sion
Total Creative_Thinking 1095128.000 73
C_oncept_Comprehen 470334.000 73
sion
Corrected Total Creative_Thinking 15903.671 72
(,?oncept_Comprehen 8558.164 72
sion

a. R Squared = .184 (Adjusted R Squared = .149)
b. R Squared = .023 (Adjusted R Squared = -.020)

Table 2. Hypothesis Test Results

R-Square — This is the proportion of variability in
the dependent variable (useful) that can be
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explained
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by the model. It is the ratio of the model sum of
squares to the total sum of squares.

Source — This is the source of the variability in
the specified dependent variable.

Dependent Variable - This is the variable
observed for the effect of treatment on MANOVA.
Type 11 SS — This is a type of sum-of-squares
calculation. SS gives the sum of squares that
would be obtained for each variable if it were
entered last into the model. That is, the effect of
each variable is evaluated after all other factors
have been accounted for.

df — This is the number of degrees of freedom in
the model.

Mean Square — This is the sum of squares divided

3.1. Hypothesis Testing 1

The data results from table 2 showed no
significant difference in the comprehension
concepts between groups of students who use
mixed gamification and content gamification
because the value obtained is 0.473> 0.05. The
gain score data analysis results showed an
increase in the value from pre-test to post-test by
9% in classes using mixed gamification and 13%
in classes using content gamification. From these
data, it can be concluded that both mixed
gamification and content gamification improve
learning outcomes in concept comprehension.
This result follows Goethe (2019) that both mixed
gamification and content gamification can
improve  concept  comprehension  because
gamification elements and mechanisms can be
used in the learning process to achieve learning
objectives, increase student involvement, and
create effective learning process. One of the
factors influencing success in learning is student
involvement [51].

There are six dimensions in the field of
science, namely four cognitive dimensions and
two affective dimensions. The six dimensions are,
1) knowing, using, and interpreting scientific
explanations; 2) produce and evaluate scientific
evidence and explanations; 3) understand the
nature and development of science; and 4)
participate productively in scientific discourse and
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by the degrees of freedom.

F — This is the approximate F statistic for the
given effect and test statistic.

Sig. — This is the p-value associated with the F
statistic and the hypothesis and error degrees of
freedom of a given effect and test statistic. The null
hypothesis that a given predictor has no effect on
either of the outcomes is evaluated with regard to
this p-value. For a given alpha level, if the p-value
is less than alpha, the null hypothesis is rejected
and accepted Hs. If not, then we fail to reject the
null hypothesis.

Partial Eta Squared -The ratio of variance
associated with an effect, plus that effect and its
associated error variances.

practice; 5) involvement and motivation of
students to learn by giving them experiences in
the physical world; and 6) placing students in a
scientist's position that allows them to practice the
scientific process [52]. In line with science
subjects dimensions, gamification can facilitate
this dimension in the fourth dimension, namely
student involvement and motivation to learn. The
use of gamification elements can increase student
involvement and motivation. When student
involvement increases, learning outcomes will
also increase.

3.2. Hypothesis Testing 2

The data results in table 2 show that there
is no significant difference in the comprehension
concept between groups of students who have
high  achievement  motivation and low
achievement motivation because the value
obtained is 0.822> 0.05. This data means that
there are students with low motivation who can
understand  the  concept  well  through
gamification.

This finding is in line with Groening and
Binnewies[53] research, which found no effect of
motivation on learning outcomes when using
gamification. Tan et al, [54] find that
achievement motivation does not affect the
achievement of learning outcomes. Mekler et
al.,[55] also found that the use of structural

gamification elements, namely points, levels, and
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leaderboard, did not significantly affect learning
outcomes for students with high or low
motivation.

Prensky's theory said that teaching digital
native students is very effective with gamification
learning settings [16]. Students who have high and
low motivation are both able to understand the
concept well. In addition to achievement
motivation, children's learning outcomes are also
influenced by family and parent factors, such as
encouraging their children to excel, conveying
high expectations, rewards and punishments,
giving positive responses, and encouraging
independence [56].

3.3 Hypothesis Testing 3

The results showed no interaction between
gamification and achievement motivation in the
comprehension concept because the value
obtained was 0.358> 0.05. This finding is
following the findings of Arsani et al., [57] that
other factors besides moderating variables can
affect learning outcomes whose learning
conditions include factors in the field of study and
learner factors. The character of the field of
science in this study explains abstract concepts. In
this study, the character of learners is students in
the age range of 8-9 who can think for concrete
operations who have difficulty dealing with
abstract problems. Piaget [58] suggested teaching
children in this age range by using real objects. At
this stage, the child likes questions for which the
answers are available. In some elements of
gamification (Kahoot), all the answers to the
questions are provided.

In addition to achievement motivation,
students cognitive styles [59] and social skills [60]
can be other components of student condition
variables that affect learning outcomes. The
research results [61] show that learning styles also
influence learning outcomes of conceptual
comprehension among students depending on
visual, auditory, and kinesthetic learning style
preferences.

3.4 Hypothesis Testing 4
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The analysis results showed a significant
difference in creative thinking skills between
groups of students who used mixed gamification
and content gamification because the value
obtained was 0.000 <0.05. This data means that
mixed gamification has a significant effect on
improving creative thinking skills. The increased
value of creative thinking before and after the
implementation of gamification was 27% in the
mixed gamification group and 22% in the content
gamification group. The findings of this study are
following  Aljraiwi  (2019) findings that
gamification effectively improves the creative
thinking of elementary school students. In line
with this, Rahman and Ya [63] argue that
gamification challenges students to think
creatively and apply new ideas in solving
problems.

3.5 Hypothesis Testing 5

The analysis results showed no significant
difference in creative thinking skills between
groups of students who have high achievement
motivation and low achievement motivation
because the value obtained is 0.512> 0.05. This
data means that students with high and low
motivation have the same creative thinking skills
after the implementation of gamification. This
finding means that motivation is not the only
factor that influences creative thinking. The
factors that influence a person's creativity is
metacognition or thinking strategy [64],
metacognitive skill [65], unique creative insights
[66], and personality [67]. So it can be concluded
that children's thinking strategy, creative insights,
and personalities are other factors besides
motivation that affects creative thinking.

In line with this research, [68] argues that
three factors influence creativity, namely:
metacognitive skills to process new information
and use the knowledge that has been acquired;
large and fluent knowledge base and mastery of
skills in specific domains; and a set of attitudes,
character, and motivation obtained from parents,

teachers, mentors, peers, and personal experiences
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that influence individuals to seek suitable
alternatives, new configurations, or unique
solutions.

3.6 Hypothesis Testing 6

The analysis results showed no interaction
between gamification and achievement motivation
on creative thinking skills because the value
obtained is 0.667> 0.05. This data indicates that
motivation cannot be relied on by gamification in
improving creative thinking skills because
creativity does not only come from motivation but
the initial ability and the learning environment
[57]. To improve creative thinking skills, the
selection of learning strategies needs to be
considered because learning strategies also affect
learning outcomes [69]. When viewed from the
field of study, science has the characteristics of a
concept that is abstract enough to be understood
by elementary school-age children, so it requires
an appropriate learning strategy. The mixed
gamification element used as a facility to facilitate
students in constructing knowledge, with high and
low achievement motivation, has not contributed
directly to creative thinking's learning outcomes.

Besides being influenced by initial
abilities, learning environment, and learning
strategies, gaining knowledge is also influenced
by cognitive processes. Bruner [70] argues that
there are three processes of cognition when
studying a subject, namely; acquisition of new
knowledge, which refers to the process of
connecting new knowledge with existing
knowledge, experience, and cognitive structures;
transformation, namely the process of analyzing
and generalizing new knowledge to suit the new
task; and knowledge evaluation, namely checking
the relevance and accuracy of this knowledge.

CONCLUSIONS:

Mixed gamification successfully improves
the learning outcomes of creative thinking but not
for comprehension concepts' learning outcomes.
For students who are taught to use mixed
gamification and content gamification, motivation
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is not a factor that directly affects the achievement
of concept comprehension and creative thinking.
Other factors affect the learning outcomes of
concept comprehension and creative thinking,
gamification design, learning conditions, initial
knowledge, thinking strategies, insights, and the
environment.

The research results on improving learning
outcomes due to using gamification differ
depending on the applications context [71]. This
result shows that caution is needed in the design
of gamification and the use of its elements. This
study's results are impressive because the
complexity in selecting and using gamification
elements is not necessarily better. This is evident
from classes that use gamification elements more
and get more learning outcomes of conceptual
comprehension, which are not too different from
classes that use fewer gamification elements,
namely content gamification. Carefulness in
choosing gamification elements is needed because
the use of gamification in class is not without
risks. The successful gamification, both mixed
gamification and content gamification, in
improving learning outcomes in conceptual
comprehension is very dependent on the
gamification design itself.
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Figure 2. Element of mixed gamification for experimental class.

= Kahoot!

Questions (8)

1-Quiz
Es batu jika terkena sinar matahari, maka akan

n Mencair v

LP 45: Membeku, mencair, n Membeku X
menguap

n Menguap x
0 favorites 22 plays 92 players

ENER < ..

Jika air dimasukkan ke dalam freezer maka akan
A private kahoot

bilgisfnabilah

Created 2 months ago
3-Quiz
Menjemur baju basah lalu baju menjadi kering. Peristiwa yang terjadi adalah ) lh
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