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Abstract
The 21st- century learning is oriented on 21st-century competencies, such as criti-
cal, creative, communicative, and collaborative thinking skills. These are important 
to be instilled and can develop the learners’ skills. One of  them is to develop creativ-
ity and motivation for the learners. A project-based learning model with Instagram 
is a suggested learning model to allow learners to develop their skills. This research 
aims to analyze the Pjbl with Instagram as the media toward the learners’ creativ-
ity about invertebrate as the material. The applied method was Quasy Experimen-
tal research with Nonequivalent Control Group Design. The population consisted 
of  the tenth graders of  the Science and Mathematics class of  Public Senior High 
School 1 Ungaran, in the academic year 2020/2021. The findings showed that the 
critical thinking skills obtained an average score of  88.7. The result was higher than 
the minimum mastery standard, ≥ 75. Then, a t-test was done. The results showed 
that the learner’s creativity was 90.1% for the experimental group. Both of  them 
obtained “excellent criterion”. Based on the results, it could be concluded that the 
Pjbl with Instagram as the media could improve the critical and creative thinking 
skills of  the learners.
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the teachers, indicated from the applied method 
and learning media.

The material about invertebrates must be 
learned by the tenth graders of  SHS in the even 
semester. The material is attached in core com-
petence 3.8. The competence to achieve is - app-
lying the application of  classification principle 
to group the animals into phylum based on the 
anatomy and morphological observations and 
their roles in life. The core competence 4.8 also 
demands learners to present the data about body 
tissues of  animals and their roles for life aspects 
in the form of  written reports. The material has 
eight phyla to learn. Learners are also required to 
group the characteristics of  each phylum. 

Project-based learning is an effective 
learning model because it develops the learners’ 
knowledge and reflects their projects. The syntax 
of  PjBL consist of  (1) starting with the essential 
questions, (2) designing a plan for the project, (3) 
creating a schedule, (4) monitoring the students 
and the progress of  the project, (5) assessing the 
outcome, and  (6) evaluating the experience. It 
could improve the learning motivation, confi-
dence, and cooperation of  the learners (Shin, 
2018). Chiang and Lee (2016) found that Pjbl 
was better than the traditional method. It was the 
model could encourage the learning and improve 
the problem-solving skill of  learners. One of  the 
media that could be applied to encourage learn-
ing is Instagram. 

It is a medium to share photographs and 
free videos. The application is available in IOS 
Apple, Android, and Windows Phone. The us-
ers could upload the videos, share them with 
their followers, and share them with their friend 
groups. They could see, comment, and like the 
post shared by their friends on Instagram. By the 
age of  13-years-old, an individual may create an 
Instagram account by using email (Instagram, 
2020). Veygid (2020) plus the questionnaire of  
the SHS learners showed that Instagram was suit-
able for learning biology online. It was Instagram 
is already recognized and familiar with the cur-
rent generation, especially the SHS learners. The 
latest feature, the live feature, could facilitate the 
interaction between teacher and learners. 

Pjbl learning model with Instagram as the 
media could make learners active in the learning 
process. They also could find knowledge autono-
mously by critically and creatively thinking and 
cooperatively working with their peers. Then, the 
obtained knowledge could be constructed into a 
product so they could show it via Instagram. In-
stagram allows the material about invertebrate to 
be delivered in the form of  a video or summary. 

INTRODUCTION

Indonesian education has experienced 
changes. According to Daryanto and Syaiful 
(2017), the promotion of  the 2013 curriculum de-
mands the learning to be authentic in which the 
tasks and problem-solving should be carried out 
based on the environmental reality. The applied 
assessment has shifted from test assessment into 
authentic assessment (measuring the competen-
cies of  attitudes, skills, and knowledge based on 
the process and products). 21st-century learning 
focuses on critical, collaborative, creative, and 
communicative thinking skills. It has a purpose 
to make competitive and successful learners in 
the 21st century. From those four aspects, creati-
ve and critical thinking skills could be applied in 
invertebrate learning. Critical thinking skills must 
be mastered and have positions equal to know-
ledge and information management. The skill is 
important because knowledge and information 
are less effective in real job performance or social 
life. Learners should be able to solve problems by 
making effective decisions and thinking critically 
(Snyder, L.G and Snyder, M, 2008). Being creati-
ve means having creative power, a skill to create 
something creative and full of  attributes. Creativi-
ty is a self-appreciation toward problems by sha-
ring the solutions spontaneously that comes from 
personal thought (Zubaidah, 2016). 

21st-century is needed to develop critical, 
creative, communicative, and collaborative po-
wers of  the learners. The development is indi-
cated with the information and communication 
technology uses in all life aspects, including the 
learning process. Critical thinking skills, problem-
solving skills, innovation, communication, colla-
boration are important competencies in the 21st 
century. Schools must prepare their learners to 
get into the 21st century. Besides that, 21st-century 
is needed for the learners as the millennial gene-
ration in this disruption era. One of  the demands 
in the 21st century is creativity.  

Problems in learning about invertebrates 
were studied by Hilyani and Dani (2018). They 
found lower learning outcome about the material 
was due to the applied evaluative questions for 
the learning process. The teacher had not app-
lied critical-thinking skill orientation questions. 
It made the learners had difficulties managing 
the provided information. It was in line with Ala-
wiyah, Nur & Anandita (2016). They found the 
learning difficulties faced by learners about inver-
tebrates as the material consisted of  internal and 
external factors. The internal factor consisted of  
intelligence while the external factor dealt with 
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Learners would be motivated because the prod-
ucts had to be uploaded via the Instagram-class 
account. It could improve their 21st-century skills. 
This method covered all learning outcome as-
sessment aspects, the cognitive, affective, and 
psychomotor aspects. From the explanation, the 
researcher considered that study about PjBL with 
Instagram as the media to improve the critical 
and creative thinking skills of  the learners about 
invertebrate as the materials at Public SHS 1 Un-
garan.

From the problem formulation, it was im-
portant to research the implementation of  Pjbl 
with Instagram as the media toward the learners’ 
creativity about invertebrates as the material. 
PjBL with Instagram as the media toward lear-
ners’ creativities in teaching-learning activities 
was expected to improve the learners’ creative 
thinking skills. 

METHOD

The study was carried out in Public SHS 
1 Ungaran. The applied method was a Quasi-ex-
perimental method with a Nonequivalent control 
group design. The population consisted of  the 
tenth graders of  the school from two classes of  
Science and Mathematics program, the academic 
year 2019/2020. The sampling applied purposive 
sampling. The data consisted of  critical thinking 
skills, creative products, responses collected with 
a questionnaire, and interview results with the te-
acher. The data about learners’ critical and creati-
ve thinking skills were the main data.

RESULT AND DISCUSSION

The research was done at Public SHS 1 
Ungaran by using two samples. They were the 
tenth graders of  Science and Mathematics class-2 
as the experimental group and tenth graders of  
Science and Mathematics class-3 as the control 

group. The experimental group was intervened 
with PjBL assisted with the media while the cont-
rol group was taught with PjBL model implemen-
tation. The PjBL implementation with Instagram 
as the media for the learning material was suc-
cessfully done based on the PjBL syntax. 

The research was done within four mee-
tings. The first meeting consisted of  the first stage 
of  PjBL syntax, proposing the essential question. 
The next meeting of  the material was done with 
three stages of  PjBL syntax They were designing 
the project, arranging the schedule, and monito-
ring the learners and the project progress. The 
third meeting consisted of  the outcome assess-
ment. Then, the fourth meeting was done with 
the evaluation. After promoting all stages of  the 
syntax, the results consisted of  critical and creati-
ve thinking skill outcomes of  the learners. 

The critical thinking skill results were ob-
tained from statistics tests, such as normality, ho-
mogeneity, paired t-test, and N-gain tests. After the 
tests, the percentage of  each indicator was also 
calculated. The obtained results of  creativity were 
based on the creative thinking skills, the assess-
ment checklist, and the poster checklist. On the 
other hand, the supplementary data were such as 
the learners’ and teachers’ responses. They were 
analyzed descriptive-qualitatively.

Critical Thinking Skill Achievement
The critical thinking skills of  the learners 

were obtained from the pretest and posttest. The 
pretest results were used to determine the initial 
level skills of  the learners about the materials. 
The pretest result descriptions about the material 
are shown in Table 1. 

The table shows the classical learning 
outcome passing grade of  both groups is 2.78% 
for the control group and5.56% for the experi-
mental group. It proved that many learners from 
both groups had not accomplished the minimum 
mastery standard of  the materials. Therefore, a 

Table 1. The Initial Descriptions based on the Pretest Results of  Control and Experimental Groups

Remarks Control Group (X SM 3) Experimental Group (X SM 2)

Highest Score 87.5 100

The Lowest Score 35 35

The Average Score 60 63.3  

Deviation Standard 11.09 14.04

The Numbers of  Learners Passing the 
Minimum Standard Mastery

1 2

The Number of  Learners under the 
Minimum Standard Mastery

35 34

Classical Passing Grade Percentage 2.78% 5.56%
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normality test was carried out to determine the 
significantly different values of  both groups. 
Based on the normality test with the One-sample 
Kolmogorov-Smirnov test, the significant value 
of  the control group was 0.304 > 0.05 while the 
experimental group was 0.478 > 0.05. It meant 
H

1
 was denied while the H

0
 was accepted for each 

group. It meant there was no significant differen-
ce between both groups. Thus, the pretest of  both 
groups was considered to have a normal distri-
bution.

After the pretest, the learners were inter-
vened with the PjBL model for four meetings. 
Then, at each ending of  the class, the learners 
were given posttests. The posttest was used to de-
termine the learners’ skills after being intervened.  
It had a purpose to obtain the classical learning 
accomplishment of  the learners. The posttests’ 
descriptions, based on the statistics calculation, 
are shown in Table 2.

Table 2. The Posttest Result Descriptions of  Con-
trol and Experimental Groups

Remarks
Control 
Group

(X SM 3)

Experimental 
Group

(X SM 2)

Highest Score 95 100

The Lowest Score 57.5 90.3

The Average Score 78.3 88.7

The Numbers of  
Learners Passing the 
Minimum Standard 
Mastery

26 36

The Number of  
Learners under the 
Minimum Standard 
Mastery

10 0

Classical Passing 
Grade Percentage

72.22% 100%

The table shows each group has different 
results. The average of  the experimental group is 
78.3, higher than 75, meaning that the learners 
had achieved the minimum mastery standard. On 
the other hand, the classical grade of  the control 
group was 72.22%, lesser than 75, meaning the 
learners had not passed the minimum mastery 
standard. The results of  the experimental group 
were better than the control group. It was proven 
with the obtained average score, 90.3. It showed 
that the average score was higher than the mini-
mum mastery standard, 90.3 > 75. The classical 
accomplishment of  the group was 100%, higher 
than 805. Thus, the test results showed that the 
PjBL model with Instagram as the media for lear-

ning the material about invertebrate could impro-
ve the learners’ critical thinking skills better than 
only applying the PjBL model. The result was te-
sted with statistics tests, such as normality, homo-
geneity, paired t-test, and N-gain tests.

Based on the normality test of  one-samp-
le Kolomogor-Smirnov assisted with SPSS, the 
obtained significance of  the control group was 
0.792, higher than 0.05. Thus, H

0
 was accepted 

while H
1
 was denied. On the other hand, the PjBL 

implementation with Instagram as the media sho-
wed normal distribution with 0.214 > 0.05. Thus, 
the data were from the normally distributed po-
pulation. Then, the homogeneity test was done 
for both groups.

The homogeneity test with SPSS obtained 
a significant value of  0.478 > 0.05. Thus, H

0
 was 

accepted while H
1
 was denied. Thus, the data 

were homogeneous and no differences in terms 
of  data variety.  After finding out that the data 
were normal and homogeneous, a paired t-test was 
done as shown in Table 3.

Table 3. The paired t-test results

Groups N Mean
Sig.

(α=0,05)
Remarks

Control Group 36 78.83 0.00
There was a 
difference 

Experimental 
Group

36 90.35 0.00

The table shows both groups obtain the sig 
(2-tailed) 0.000 < 0.05 for the posttest.  Thus, H

0
 

was denied and H
1
 was accepted. There was a sig-

nificant difference between both groups.
The N-Gain was used to determine the lear-

ners’ cognitive learning outcomes. The results are 
presented in Figure 1.

Figure 1. The N-Gain calculation of  both groups

Figure 1 shows the critical thinking skill 
improvement of  both groups. From the figure, 
the N-Gain of  the experimental group was higher 
than the control group. The N-Gain result of  
the control group obtained a “high” category. It 
consisted of  three learners with a percentage of  
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8.3%. Then, the “moderate” category consisted 
of  23 learners with a percentage of  63.9%. The 
“low” category consisted of  10 learners with a 
percentage of  27.8%. The N-Gain result of  the 
experimental group obtained a “high” category. 
It consisted of  three learners with a percentage of  
66.7%. Then, the “moderate” category consisted 
of  8 learners with a percentage of  22.2%. The 
“low” category consisted of  10 learners with a 
percentage of  11.1%. Thus, it could be concluded 
that the PjBL with Instagram as the media for the 
material about invertebrate could effectively imp-
rove the learners’ critical thinking skills. 

	 The critical thinking skill score achieve-
ments in this research had the following indica-
tors, shown in the Figure 2.

Figure 2. The Results of  Critical Thinking Skill 
Assessments based on each Indicator

The figure shows the critical thinking skills 
for each indicator consisted of  elementary clarifica-
tion, advanced clarification, and basic support. The 
results of  the control group were 77.3%, 78.1%, 
and 79.6% consecutively with an average score of  
78.4%. The experimental group obtained percen-
tages of  89.1%, 89%, and 93.3% consecutively 
with an average score of  90.5%. Thus, the expe-
rimental group was better than the control group. 
It could be concluded that the applied model with 
the media could improve the learners’ critical 
thinking skills on each assessed indicator.

The Learners’ Creative Achievements
The learners’ creativities consisted of  four 

creative thinking indicators: fluency, flexibili-
ty, originality, and elaboration. In this case, the 
indicator was added with durability and poster 
scores as the products of  the project. The crea-
tivity assessment had a purpose to determine the 
learners’ creativity during the learning process for 
both groups.

In this research, the creative thinking skills 
were measured when the learners conducted the 
project that was assessed and the assessed poster 
as their final products. In this case, the researcher 

also used the observation checklist. These values 
were calculated to obtain the creativity scores of  
the learners. The recapitulation is presented in 
Table 4 and the following Figure 3.

Table 4. The Results of  Creative Thinking Skill 
Assessments based on each Indicator

Indicators of  
Creative Thinking 
Skill

Control 
Group

Experimental 
Group

Fluency 93.1% 100%

Flexibility 91.7% 100%

Originality 84% 86.8%

Elaboration 80.6% 91%

Average Score 87% 94.4%
	

Figure 3. The Results of  Learners’ Creative As-
sessment Results of  CBC, Preservation, and Post-
er Scores

The creative thinking skill assessments of  
the learners consisted of  four indicators. They 
were fluency, flexibility, originality, and elabora-
tion.  Both groups had high average scores, 87%, 
and 94.4%. The percentage of  the learners’ crea-
tive thinking skills was categorized as “very ex-
cellent”.

	 From the table, the results of  the lear-
ners’ creativity assessments of  the experimental 
group were higher than the control group. The 
percentage of  the creativity score average was 
90.1%, categorized as excellent. Meanwhile, the 
creative score average of  the control group was 
85.7%, categorized as “very excellent”.

The Learners’ Response Results
The learners’ responses referred to feed-

back given by the learners toward the applied 
learning. The data of  the learners’ responses at 
the end of  the learning were in the form of  a yes-
no questionnaire. The learners’ response results 
are shown in Table 5.
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Table 5. Learners’ responses toward the material 
about invertebrate promotion 

Question items

∑ 
score 
of  
“Yes”

Scores 
Maxi-
mum

Scores
(%)

Criteria

The learning was 
interesting and not 
boring so learners 
were motivated in 
joining the learning 
activities

678 72 94.44
Very 
excel-
lent

It was happy 
because it made me 
closer to nature

61 72 84.72
Very 
excel-
lent

I am motivated to 
complete my proj-
ect excellently. 

68 72 94.44
Very 
excel-
lent

I could cooperate in 
a group excellently. 61 72 84.72

Very 
excel-
lent

The material about 
invertebrates was 
more understand-
able.

64 72 88.89
Very 
excel-
lent

The material about 
invertebrates was 
easy to remember.

66 72 91.67
Very 
excel-
lent

The tasks of  the 
material burdened 
me.

57 72 79.17 Baik

The material about 
invertebrates invited 
us to think compre-
hensively in solving 
problems.

66 72 91.67
Very 
excel-
lent

I am happy with the 
material because 
the learning atmo-
sphere was so active 
and challenging.

65 72 90.28
Very 
excel-
lent

I prefer learning 
invertebrate to the 
lecturing method.

64 72 88.89
Very 
excel-
lent

I prefer learning in-
vertebrate material 
because it applied a 
familiar media.

64 72 88.89
Very 
excel-
lent

I could present the 
group project via 
Instagram.

65 72 90.28
Very 
excel-
lent

Learning about the 
material motivated 
me to always learn 
biology.

58 72 80.56 Baik

The learning 
material made me 
understand myself  
better.

51 72 70.83 Baik

I always solve the 
problems during the 
project by discuss-
ing, studying the 
literature, and ask-
ing the teachers.

61 72 84.72
Very 
excel-
lent

I had difficulties 
creating the preser-
vation project and 
poster during the 
material.

64 72 88.89
Very 
excel-
lent

The preservation 
and poster of  our 
group were done 
excellently.

71 72 98.61
Very 
excel-
lent

Rata-rata tiap butir 
pertanyaan 87.75

Very 
excel-
lent

Table 5 shows learners have positive re-
sponsibilities toward learning with the PjBL 
model and Instagram as the media. It could be 
seen from all learners, 72 participants. The num-
bers of  “yes” on the questionnaire showed that 
the applied media was “very excellent”, with a 
percentage of  87.75%.

The learners’ critical thinking skills of  the 
experimental group were better than the control 
group. It was due to the applied PjBL model with 
Instagram as the media could make the learners 
more active and motivate their learning better. 
The learners could obtain knowledge by explo-
ring the surrounding environment. The learning 
implementation would motivate learners to be 
more active and facilitate learners to understand 
the concepts better by promoting projects than 
reading materials on books. The uploaded mate-
rials to Instagram facilitated learners to study the 
material about invertebrates since they could ac-
cess Instagram anytime and anywhere. Learners 
were interested due to the figures and videos they 
watched than the reading texts. The results were 
in line with a study conducted by Insyasiska, Zu-
baedah, dan Susilowati (2015). They found that 
the PjBL model could motivate learners to learn 
and improve their critical thinking skills.

	 It was influenced by several factors in 
the experimental group. The learning process 
consisted of  some stages. The first one was pro-
viding questions about the invertebrate concept 
for the learners. In this case, learners were given 
animated pictures, Spongebob, and were asked 
to analyze the name of  the animals in the figu-
res. Then, learners were asked to work on the 
pretest. It consisted of  essential questions about 
invertebrate material. Then, they were asked to 
answer after promoting the project. In the second 
meeting, learners arranged the project in groups. 
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Then, they arranged the schedule to promote the 
project and to assist the teachers to monitor the 
project and activities. In the third meeting, the 
reacher assessed the learners’ project products 
that were uploaded on Instagram. In the fourth 
meeting, the teachers evaluated the experience. In 
this case, the teachers provided more explanation 
about the knowledge obtained by the learners. 

	 The PjBL model implementation with 
the Instagram media made learners able to 
construct their knowledge. By finding the inver-
tebrate animals around them, learners would be 
independent to observe the animals. The learners 
could find out the morphological features of  the 
animal. Then, they could notice the morphologi-
cal features to determine the invertebrate classifi-
cation. They could also determine the names of  
the animals. They could find out the habitat of  
the animals, how they moved, and the uses for 
everyday life.

	 The experimental group obtained higher 
results than the control group. It was influen-
ced by the Instagram users of  the experimental 
group. They did the best to carry out the project 
because they were aware that their project would 
be uploaded on Instagram. It could improve the 
motivation and the competitive power of  the lear-
ners among the group.

	 The assessment of  preservation on the 
experimental group was higher than the control 
group. However, the difference between both 
groups was not significant because, during the 
preservation activity, the learners understood the 
instruction excellently. They could access the in-
formation about excellent and dry preservation 
via the Internet easily. 

	 The poster obtained from the experimen-
tal group was higher than the control group be-
cause of  the PjBL with the applied media for the 
group. Their posters were uploaded to Instagram 
and assessed by the whole classmates. It made the 
learners more creative to make posters interested. 
Thus, their posters would be the best when they 
uploaded.  

	 The findings were in line with a study 
by Utami, Riezky, and Umi (2015). They found 
that PjBL assisted by Instagram influenced the 
creative thinking skills. The PjBL learning model 
provided opportunities for learners to investigate, 
plan, design, and reflect on the project. It was in 
line with Saefudin (2014) because basically, crea-
tivity was the product of  creative thinking skills to 
produce something new. It was to solve problems 
or situations. In this research, the new thing was 
a product of  preservation and posters of  inver-
tebrate animals. The Instagram users as learning 

media could add information for learners to imp-
rove knowledge. It was a conducive stimulation 
to develop the creativity of  teenagers (Rubiyati et 
al, 2018).

CONCLUSION

	 The results show the PjBL implementati-
on with Instagram media on invertebrate material 
to improve the critical and creative thinking skills 
of  the X SM 2 learners as the control group. It 
could be proved from the average differences of  
the learners between before and after the inter-
vention. It was 63.3 and 88.7.

	 Besides that, the Project-based learning 
model with the Instagram media on the material 
about invertebrate was significantly effective to-
ward the creation of  the X SM 2 learners as the 
experimental group. It was based on the obtained 
creativity analysis results, 90.1%, with a “very ex-
cellent” criterion. The value was higher than the 
control group. The PjBL model implementation 
with the Instagram media made learners able to 
construct their knowledge.
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