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Abstract: Fostering Students’ Creative Attitudes in Laboratory Inquiry Activities: Learning
about Extraction by Utilizing Dragon Fruit Skins. Objective: The current study aimed to
determine the effect of the laboratory inquiry learning model on students’ creative attitudes. Methods:
This research was conducted using a pretest-posttest non-equivalent control group design and data
analysis was carried out using descriptive statistical analysis n-Gain and t-test. Data collection
techniques were carried out by means of observation and questionnaires. Findings: The results
showed that there was a significant influence on the development of creative attitudes, especially on
indicators of mutual respect. Strategy used in this research was successful in increasing students’
activities in the classroom. Conclusion: Laboratory inquiry activities by utilizing dragon fruit skins
can be used as a attractive learning strategy to improve students’ creative attitude in learning about
extraction.
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 INTRODUCTION
Education in the era of the Industrial

Revolution 4.0 emphasizes the use of information
technology in learning. This will help students to
be able to learn independently. The ability of
students to learn independently will produce
creative and insightful individuals. Especially in
science learning which has 3 aspects, namely
process, product, and attitude (Ernawati,
Muhammad, Asrial, & Muhaimin, 2019).
However, the reality of various studies shows that
the process of learning science in the classroom
places more emphasis on product aspects. In
addition, learning activities carried out in the
classroom only use conventional learning and
emphasize more on verbalistic learning, where the
teacher is the center of information (Liliasari,
2007; Nentwig, Demuth, Parchmann, Ralle, &

Gräsel, 2007; Holbrook & Rannikmae, 2009;
Sunyono & Meristin, 2018). In fact, meaningful
learning by involving students actively is an
important factor so that learning can be said to
be successful (Smith & Nakhleh, 2011). In
addition, students must have mastery of new
concepts and skills in order to be able to compete
(Salam, Ibrahim & Sukardjo, 2019). Students
must be able to explore new knowledge and not
only repeat themselves to be able to solve
problems (Mustofa & Hidayah, 2020). So that
the three aspects of science learning will be carried
out optimally. For that, we also need a learning
model that is willing to support the learning
process, one of which is the laboratory inquiry
model.

Inquiry-based learning can stimulate
students’ curiosity so as to improve their ability
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to ask questions, design hypotheses, and find
relevant answers (Ruzaman & Rosli, 2020).
Laboratory inquiry learning consists of students
who independently construct and carry out
experiments and collect accurate data that is
analyzed to find the relationship of several
variables (Wenning, 2005). Laboratory inquiry
learning will eliminate the notion that the classroom
and laboratory are separate parts (Sund &
Trowbridge, 1973). So that students can integrate
the knowledge they have received with actions
in the laboratory or vice versa. In addition,
laboratory inquiry supports students to apply their
knowledge, understand real-world situations and
support findings (Ketpichainarog, Panjipan &
Ruenwongsa, 2010; Toth, Ludvico & Morrow,
2012; Nagl, Gledic & Djokic-Djovanovic, 2013;
Buntern et al., 2014). Laboratory inquiry learning
also helps educators to increase students’ self-
confidence and critical thinking skills (Wall, Dillon
& Knowles, 2015; Verawati & Hikmawati,
2020). Several studies have been conducted by
combining inquiry learning with several learning
methods. Valentová and Breèka have combined
inquiry learning with the AAA (Anotation-
Analysis-Alternation) learning method to improve
the quality of learning (Valentová & Breèka,
2020). In addition, Lam et al. has conducted a
study on the use of learning innovations using
Augmented Reality (AR) applications in inquiry
learning (Lam et al. 2020). According to Lawson
(1995), laboratory inquiry learning has several
stages, namely: (1) exploring phenomena and
formulating problems; (2) formulating hypotheses;
(3) designing and implementing methods of
hypothesis testing, (4) organizing and analyzing
data; and (5) draw conclusions and communicate
them.

To face challenges in the era of the Industrial
Revolution 4.0, it also requires the development
of student creativity. However, Jumadi et al
(2021)  explained that the creative thinking ability
of students in Indonesia is still at a low level. The
creative attitude plays an important role in building

an individual’s mentality in order to compete with
society. Creative attitude is one of the criteria for
creativity that is important for someone to survive
and adapt. Creative attitude is related to other
creativity criteria, where creative person will
involve themselves in creative thinking. Creative
thinking always involves personality and
motivation factors, complex thinking activities and
cognitive abilities, styles, strategies, and
metacognitive skills so that they can reflect the
personality of students who are considered unique
individuals (Palupi, Subiyantoro, Triyanto &
Rukayah, 2020). Furthermore, the existence of
environmental factors will make a person take
creative actions that ultimately produce creative
products (Rhodes, 1961; Stojanova, 2010;
Wiranata, 2019). In addition, the importance of
creative attitudes in a person has been investigated
by several researchers who show that several
attitudes such as the willingness to solve
problems, the willingness to take reasonable risks,
the willingness to tolerate ambiguity, and self-
efficacy are creative functions (Stenberg, 2006).

The characteristics of students who have a
creative attitude are when they are able to deeply
recognize basic knowledge and learn something
new, open up new ideas, and look for material
sources to develop ideas (Brookhart, 2010).
According to William (in Munandar, 2012),
indicators of creative attitudes include curiosity,
being imaginative, feeling challenged by diversity,
dare to take risks, and respect.

A creative attitude is one of the Graduate
Competency Standards in the curriculum of
Vocational High Schools in Indonesia. These
creative attitudes include (1) being independent
and responsible; (2) has the ability to interact and
work in groups in a polite, effective and
productive manner; (3) has the ability to adapt to
the situation and work environment effectively;
(4) have the curiosity to develop their skills; (5)
realizing self potential and resilient; (6) has the
ability to communicate; (7) has the ability to seek
and generate ideas and ways of working together
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to solve problems; (8) has the ability to appreciate,
criticize, and apply aesthetic aspects; (9) and has
the ability to calculate and take risks in managing
a business (Regulation of the Minister of National
Education Number 34 of 2018).

Students’ creative attitudes can be
developed through learning. For example,
learning one of the Basic Competencies in the
curriculum in Indonesia is separating various types
of mixtures using certain separation techniques
based on the characteristics of the mixture, as
well as measuring an element or compound using
certain measurement techniques (Ministry of
Education and Culture, 2013). One technique that
can be used for this separation is extraction. This
basic competence is contained in the chemistry
material at the 11th grade Vocational High School,
majoring in food crop agribusiness.

In order for learning the topic of extraction
to be meaningful to students, learning can be done
by utilizing things around the environment.
Extraction learning can be done by utilizing dragon
fruit peel. Dragon fruit peel is soft and thick and
contains large anthocyanins. The anthocyanin
content in dragon fruit skin can be used as a dye.
According to Winarno (1992) anthocyanins are
a group of pigments ranging in color from red to
blue which are soluble in water and are very
widespread in flowers, skins and leaves.

Ramirez and Ganaden have conducted
research on creative attitudes using laboratory
inquiry models (Qing, Jing & Yan, 2010). They
found that inquiry-based chemistry experiments
and task-based learning in chemical experiments
were able to increase students’ creative activities.
In addition, learning with laboratory inquiry
through the theme of packaged drinks is proven
to be able to develop student creativity (Sari,
2014). Meanwhile, according to Trnova (2014),
learning that demands student activity, connects
learning content with real life, asks open-ended
questions and the use of technology and
multimedia effectively affects student creativity.

This study aims to develop the creative attitudes
of vocational high school students through the use
of dragon fruit peels using laboratory inquiry
learning on the topic of extraction.

 METHOD
Research method

This research was conducted by giving a
treatment to the research subjects from the two
selected classes and then observing them. The
research design used a pretest-posttest non-
equivalent control group design with a learning
sequence as shown in Table 1.

Table 1. Research design

 

Kelas Pretest Treatment Posttest 

Experiment O1 X O2 

Control O1 Y O2 

Information:
O1 : Pretest experimental class and control class
O2 : Posttest experiment class and control class
X : Learning using laboratory inquiry
Y : Learning using conventional practicum

Participants
The number of participants involved in this

study were 164 students of grade 11 Vocational
High School, Department of Food Crops
Agribusiness, in Bandar Lampung City, Lampung
Province, Indonesia. All participants were divided
into two groups, namely the experimental class
with 82 students and the control class with 82
students.

Procedures and Data Analysis
The data collected in this study were data

on students ‘creative attitudes based on direct
observation of the learning process and data on
students’ creative attitudes based on filling out
questionnaires. The research instruments used to
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collect data on creative attitudes in the form of
observation sheets and questionnaires were all
arranged according to the indicators of creative
attitudes according to William (in Munandar,
2012) The creative attitude questionnaire
compiled includes 20 statement items. Each item
of the statement is given a score for each, namely:
score for the answer ST (Very Correct) = 3, T
(Exactly) = 2, TT (Not Correct) = 1.

Content Validity of the Creative Attitude
Questionnaire

The research instrument was a questionnaire
which was validated by seven validators who are
experts in their fields. This validity test involving
experts is called the content validity test (Drost,
2011). The purpose of this validation is to assess
the suitability of statements in the instrument with
indicators of their achievement (Thoha, 1994).
This test is based on the value of the content
validity ratio (CVR) obtained (Senocak et al.
2013). The test results will be compared with
the critical CVR value, where the critical CVR
value for involving seven experts in the content
validity test is 0.622 (Wilson,  Pan & Schumsky,
2012). If the CVR value obtained from the
processed data on the instrument validity test is
below the critical CVR value, then the statement
items in the questionnaire fall into the invalid
category. And on the contrary, if the CVR value
is above the critical CVR value, then the
statement is included in the valid category.

Reliability Test of Creative Attitude
Questionnaire

The reliability of the questionnaire was
determined based on the Cronbach’s Alpha (á)
value. Data processing was carried out using the
SPSS program. And the reliability test results will
be determined based on the classification of
Cronbach’s Alpha values from Gliem and Gliem
(2003), namely very good (á> 0.9), good (0.8
<á d” 0.9), be accepted (0.7 <á d” 0, 8),

questionable (0.6 <á d” 0.7), less (0.5 <á d” 0.6),
and not acceptable (0.0 <á d” 0.5).

Analysis of the Influence of Laboratory
Inquiry Learning Models on Students’
Creative Attitudes

Data analysis was carried out using
quantitative and qualitative approaches. In
quantitative analysis, n-Gain analysis was carried
out to determine changes in attitude values during
the pretest and posttest, both in the control group
and the experimental group. In addition, to see
the effect of laboratory inquiry learning, a
statistical analysis was carried out using the T-
test. The T-test can be used if all data groups are
normally distributed, so that a normality test using
the Kolmogorov-Smirnov test also needs to be
done before the test.

Apart from quantitative analysis, qualitative
descriptive analysis is also carried out to strengthen
or support the results of the analysis using a
quantitative approach. Qualitative descriptive
analysis used in this study is intended to describe
the data collected from a phenomenon that took
place during learning or in the past (Wiersma &
Jurs, 2009).

 RESULT AND DISCUSSION
Reliability Test of Creative Attitude
Questionnaire

The validity of the content carried out aims
to determine the suitability of the statements in
the questionnaire with the achievement indicators.
In this case, indicators of achievement are based
on indicators of creative attitudes from Wiliam
(Winarno, 1992), namely curiosity, imaginative
nature, feeling challenged by diversity, dare to take
risks, and respect. The test results show that the
CVR value of each statement in the questionnaire
has a value in the range 0.714 - 1,000. This means
that the CVR value of all statements is above the
critical CVR value (0.622). So it can be said that
all statement items in the questionnaire fall into
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the valid category, even though there are several
statement items that need a little improvement.
The valid category obtained also shows that the
statements made in the questionnaire have a
suitability to measure the achievement of
indicators of creative attitudes in the learning
process (Adeleke & Joshua, 2015).

Questionnaire Reliability Test Results
This test is carried out based on the acquisition

of Cronbach’s Alpha value. There are 20 statement
items contained in the questionnaire. The results of
the reliability test can be seen in Table 2. The data in
Table 1 shows that the Cronbach’s Alpha value is
0.912. If you refer to the Cronbach’s Alpha value
classification from Gliem and Gliem [39], then this
value falls into the very high reliability category.

Table 2. Results of reliability analysis on multiple
choice questions based on reasoning

Cronbach's Alpha N of Items 
.912 20 

The high Cronbach’s Alpha value indicates
that the questionnaire has good reliability and
consistency when used as a measuring tool. This is
because reliability is related to the determination of
the test results of a measuring instrument, where the
measuring instrument can give the same results if it
is used on the same subject and conditions (Firman,
2000; Arikunto, 2008; Baehaki, Nahadi &
Firman, 2016)). The greater and closer to the value
1, the reliability of a measuring instrument will be
higher.

Analysis of the Influence of Laboratory
Inquiry Learning Models on Students’
Creative Attitudes

 Assessment of students’ creative skills on
the topic of extraction using dragon fruit peel as
a dye was carried out using a questionnaire and
direct observation of attitudes during the learning

process. The initial assessment and final
assessment after treatment were carried out to
the control group and the experimental group.
Based on the initial and final assessments, there
was an increase in students’ creative attitudes.
The improvement of students’ creative attitudes
based on the initial and final assessments can be
seen in Figure 1.

Figure 1 shows that the average creative
attitude of students after learning is higher than
before learning in both the experimental class and
the control class. Analysis of the N-Gain value
showed that the N-Gain mean of students’
creative attitudes in the experimental class was
0.73, while in the control group was 0.37. The
N-Gain value in the experimental group was in
the high category, while the N-Gain value in the
control group was in the medium category. That
is, learning using laboratory inquiry methods are
more effective in improving students’ creative
attitudes. The results of this study are in line with
Sari, Ratnasari, and Farida (2016) who reported
that students’ creative attitudes can be developed
through practicum activities in learning with the
Context Based Learning (CBL) model and the
results are more effective than the creative
attitudes of students whose learning is carried out
conventionally. This is also in line with Manalu’s
research which concluded that the implementation
of a cooperative model on thermodynamic
material can train and improve students’ creative
attitudes (Manalu, Asmadi & Rasmiwetti, 2012).
Thus, the results of this study complement the
results of previous studies in an effort to improve
students’ creative attitudes through creative work
and train higher-order thinking skills.

This increase in creative attitudes is also
shown by direct observation data in the learning
process using laboratory inquiry methods. Figure
2 shows the percentage value of students’ creative
attitudes during the learning process in the
experimental class.
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Figure 1. Average initial and final value

Figure 2. The percentage increase in students’
creative attitudes in each experimental class
meeting

Figure 2 provides information that in general
the creative attitude of students at each meeting
tends to increase. Except for the indicator “dare
to take risks”, which at the third meeting actually
shows a lower percentage value compared to the
second meeting. Of course this is an interesting
thing to study in depth. The analysis based on
direct observation was also carried out more
thoroughly. The results of the analysis indicate that
students still have difficulty defending ideas when
making presentations and asking questions. This
condition is allegedly because so far the ongoing
learning process has not trained students to be
able to argue and dare to ask questions. So that
it becomes a habit and results in students lacking
confidence in their own abilities. This is observed
in almost all students during the learning process.

The largest increase in the percentage value
occurred in the indicator of “Appreciate”, both
in the control group and the experimental group.
Things that are observed regarding respect during
the learning process include paying more attention
to teacher explanations, following the rules in
group discussions, and mentioning data sources
when arguing. This significant increase occurred
because of an increase in student enthusiasm for
teaching materials using materials that had never
been done before, namely using dragon fruit peel
extract. This interest also turned out to be able to
stimulate curiosity and bring up students’
arguments during discussion sessions.

To see whether the application of this
laboratory inquiry learning method had a
significant effect, the T-test was carried out.
Previously, the data normality test was carried
out first as the main requirement when using the
T-test. The normality test showed the sig value.
is above 0.05 (sig.> 0.05), so it can be said that
the data is normally distributed. Because the data
is normally distributed, the T-test can be
performed. Table 3 shows the results of data
analysis using the T-test.

Table 3. T test results on n-Gain values using the
independent sample T test

Group N Average Df TCalculation P 
Experiment 82 81.46 

62 21.83 0.00 
Control 82 56.56 

The data in Table 3 shows that the sig (2-
tailed) value is 0.00 or sig <0.05. This value
provides information that the n-Gain average of
students ‘creative attitudes in learning mixed
separation material using laboratory inquiry is
significantly different from the n-Gain average of
students’ creative attitudes who do conventional
learning using practicum. These results illustrate
that the implementation of learning the mixed
separation concept using laboratory inquiry
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models has an effect on improving students’
creative attitudes in learning.

The increase in students’ creative attitudes
in this study occurred because the learning was
carried out contextually, where the mixed
separation material was taught to students by
relating it to dragon fruit (Hylocereus polyrhizus)
which was widely spread in the student
environment. This is certainly a new thing that is
interesting for them, so that it can stimulate
curiosity in themselves. Dragon fruit is indeed one
of Indonesia’s natural resources and is found in
various regions, especially in Lampung Province.
Learning laboratory inquiry by utilizing dragon fruit
as a medium for teaching mixed separation
material can be done because dragon fruit
contains anthocyanin dyes that can be used as
natural dyes. According to the results of research
by Sengkhamparn that dragon fruit peel contains
high anthocyanins, pectins, and fiber
(Sengkhamparn, Chanshotikul, Assawajitpukdee
& Khamjae, 2013). Furthermore, it is stated that
the anthocyanin substance can be obtained
through a separation method, namely extraction.
Therefore, this research was conducted by utilizing
dragon fruit skin in the manufacture of natural
food dyes in order to equip students ‘abilities and
train students’ creative attitudes more effectively.

The next test is to determine the effect size
of the implementation of learning in order to
determine the size of the effect of the application
of laboratory inquiry in learning the concept of
mixture separation. The effect size is calculated
using the t value from the T-test results from the
pretest and posttest values. Therefore, each class,
both the experimental class and the control class,
is tested for its effect size. The analysis results
are presented in Table 4.

Based on the data in Table 4, the increase in
students ‘high creative attitudes is 95.00% influenced
by laboratory inquiry learning by utilizing dragon fruit
as material for practicum activities, while in the
control class the increase in students’ creative

Table 4. Effect size test results

Group Value 
Avera

ge 
Score 

df T t2 µ Criteria 

E
xp

er
im

en
t Initial 

Asses
sment 

30.69 

162 -24.61 605.85 0.95 
Great 

influence Final 
Asses
sment 

81.46 

C
on

tr
ol

 Initial 
Asses
sment 

31.13 

162 -12.01 144.46 0.84 
Great 

influence Final 
Asses
sment 

56.56 

attitudes is lower, namely 84.00%, influenced by
conventional learning (without laboratory inquiry).
Of course this shows a greater effect of laboratory
inquiry-based learning by utilizing dragon fruit peel
as a chemical practice material to increase students’
creative attitudes. In addition, student involvement
also makes the learning process more meaningful.
Meaningful learning by involving students actively is
an important factor so that learning can be said to
be successful (Smith & Nakhleh, 2011). With
active student involvement, three aspects of science
learning will be fulfilled, namely processes, products,
and attitudes. The results of this study are also
relevant to research conducted by Putriana has
concluded that learning with socio-scientific issues
had a major effect on improving students’
metacognitive abilities in electrolyte and non-
electrolyte solution material (Putriana, Sunyono &
Diawati, 2018). Furthermore, Furthermore, the
research results of Agustin, Sunyono & Efkar
(2019) have found that chemistry learning based
on socio-scientific issues has a ‘big’ and ‘positive’
influence in improving students’ creative attitude
abilities on the topic of electrolyte and non-
electrolyte solutions. Other research concludes
that chemistry learning based on socio-scientific
problems using household chemistry materials can
increase students’ learning activities in class which
include asking questions, carrying out practicums,
providing responses, and doing exercises
(Sunyono & Efkar, 2020). Likewise, the results
of research conducted by Sugiarti and Sunyono
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(2021) have concluded that learning chemistry
through practicums using household chemicals can
increase students’ interest and understanding of
chemical concepts. Thus it can be said that the results
of this study can be used as an alternative to learning
chemistry in schools in an effort to increase students’
knowledge and creativity.

 CONCLUSION
The learning model using the laboratory inquiry

method on the extraction material was able to
improve students’ creative attitudes by increasing
attitudes by 95%. The biggest increase occurred in
the indicator “Appreciate”. In addition, the use of
dragon fruit peel extract media is able to provide a
stimulus to increase students’ curiosity. So that in
the learning process, students become more active
and meaningful. Thus, it can be said that the
laboratory inquiry learning method using dragon fruit
peel as a practical material on extraction can be
used as an alternative method to improve students’
creative attitudes.
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