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Abstract: This study depends on why it's important for an examination of students' 
scientific identities to demonstrate that a student is scientifically capable of identifying 
and resolving issues in the form of natural occurrences. The purpose of this research is 
to determine the rise in scientific identity utilizing the guided inquiry learning model, as 
well as the closeness of the variable link between scientific identity and the guided 
inquiry learning model. This study employed a one-group pre-test and post-test design 
with a quantitative approach and a population or sample through purposive sampling 
with a sample size of 60 students. This study was conducted Turi Lamongan State Junior 
High School. A scientific identity questionnaire exam and a cognitive ability test were 
used to collect data for this investigation. In this study, N-gain was used to see a rise in 
the science identity questionnaire and cognitive ability tests, followed by a correlation 
test to establish the degree of closeness between science identity and the guided inquiry 
learning model. This study's findings are as follows: 1) improving scientific identity 
through guided inquiry learning 2) Scientific identity and the guided inquiry learning 
methodology are linked.  
  
Keywords: Cognitive guided inquiry; Science identity, Science learning   

Introduction  
  

Education is a process that is carried out 
consciously and planned in order to create an active 
learning environment in order to develop the potential 
that exists in him to ensure that he possesses spiritual 
strength, religion, discipline, cognitive ability, noble 
character, skills needed by his community, nation, and 
state (Chen & Wei, 2020; Hasbullah, 2015). Natural-

science (IPA) quality of teaching in schools is 
inadequate. Problems that frequently arise include a 
shortage of learning materials connected to the 
implementation of the 2013 Curriculum. Data from the 
Research and Development Agency of the Ministry of 
Education and Culture of the Republic of Indonesia 
show that only 8 junior high schools (SMP) in Indonesia 
have earned international recognition in the Middle 
Years Program (MYP) category, out of a total of 20,918 
junior high schools (SMP) (Jundu et al., 2020; 
Nurwahidah, 2020). According to data from 
international institutions such as The Third International 
Mathematics and Science Study (TIMSS) in 2007, 

Indonesian junior high school students performed 35th 
out of 48 countries polled in the field of Natural Science. 
In 2015, identical research ranked Indonesian students' 
science achievement 40th out of 48 countries (Jufrida et 
al., 2020; Septaria et al., 2022).  

Scientific learning is connected to how learners 
methodically acquire information about nature, 
therefore scientific learning demands students to grasp 
knowledge in the form of facts, concepts, or principles, 
as well as a process of discovery that allows students to 
think critically (Achyanadia, 2016; Burke & Navas 
Iannini, 2021). Learning is supposed to be available to 
expand knowing so that students may use it to solve 
difficulties in their daily lives (Yudhistira et al., 2020). 
Science education is an integrating investigation with 
understanding processes, and the growth of science 
ideas must be connected to the development of skills and 
attitudes. Science learning is offered through stressing 
student participation in an active learning process and 
teaching students to think critically and objectively 
(Subarkah, 2018). Teachers must use specific learning 
techniques or models to help students develop critical 
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and objective thinking abilities. A guided inquiry-based 
learning model is one learning paradigm that may be 
used to strengthen students' skills (Henry et al., 2021; 
Indrianto & Nurul Fatmawati, 2020). Learning about 
science is utilized through constructed reality 
instruction to build students' abilities in scientifically 
examining and comprehending their environment. The 
model for guided inquiry learning is one student-
centered learning strategy that emphasizes 
constructivism learning while improving creative 
thinking abilities (Agustina et al., 2020). 

According to the findings of the interviews 
performed at SMPN 1 Turi Lamongan on November 10, 
2021, by the scientific subject tutor, students' enthusiasm 
in the science learning process was relatively poor. This 
is due to the fact that scientific learning is dull, inert, and 
lacks creativity, as well as a lack of varied/innovative 
learning methodologies. Teachers are increasingly 
employing the Discovery Learning paradigm. The 
discovery learning paradigm utilized by the teacher in 
class demonstrates that the learning syntax given has not 
been applied in its entirety. This is supported by the 
findings of researcher observations taken while the 
instructor lectured in class for three meetings. 
Observations on learning materials revealed disparities 
between the instructor's lesson plans and execution 
while learning in class, as well as interviews with 20% of 
the students in one class about how the teacher taught in 
class. Three classes (VIII C, VIII D, and VIII G) were 
chosen to be interviewed on how the instructor taught in 
class, with the average student responding that scientific 
learning was uninteresting, pupils seldom asking and 
answering questions, and a lack of learning models. 
Learning results are reported to be insufficient, and 
science identity is poor. This is shown by an abundance 
of student learning abilities, such as asking and 
answering instructor questions, seldom completing 
assignments, a passive learning environment, and low-
test results. The average student score demonstrates this. 
The demanding one is 60% in the even semester with a 
KKM of 75 in science topics and a one-semester 
evaluation recap. 

Problems with learning interest are common since 
the learning process is still concentrated on the 
instructor, which contributes to low student learning 
results. All of these factors have an influence on pupils, 
as seen by insufficient of interest in receiving instruction, 
particularly in science courses, and low test results 
(Suarbawa, 2019). The same issue was discovered in an 
investigation carried out by Jufrida et al. (2020), who 
explained that the subjects at school that were not in 
demand at the top were mathematics, science, and 
English, as evidenced by the attitude of students when 
learning was not enthusiastic in following these three 

subjects because the teacher is too serious in teaching 
with boring teaching methods, the lessons are quite 
difficult, and students are bored. The main variables that 
motivate students to participate in learning include the 
teacher's teaching style, the models and techniques 
utilized, the teacher's personality, the learning facilities 
used, and the classroom climate. The capacity of learners 
to acquire knowledge following an action or interaction 
of learning activities that may be examined using the 
cognitive, emotional, and psychomotor domains. The 
accomplishment of student learning outcomes can be 
influenced by guided inquiry learning and student 
learning motivation (Komariyah, 2022; Woods & Hsu, 
2020). 

Effective educational instruction is the strategy 
used by teachers to establish conditions for teaching and 
learning activities that are enjoyable and involve 
students directly, so that students not only obtain 
information but also enhance their emotional and 
mental motor skills (Roth et al., 2021; Septaria et al., 
2019). Teachers' learning models are intended to be more 
successful in reaching learning objectives; nevertheless, 
learning science is extremely difficult to use the lecture 
method since it is connected to thinking abilities, work, 
scientific attitudes, and communication (Jundu et al., 
2020). The guided inquiry learning paradigm is highly 
significant to employ in learning since it allows students 
to be more adept and skilled in presentations, answering 
questions, and actively asking questions. Sulisworo et al. 
(2021) shared the same viewpoint, stating that the 
inquiry learning paradigm included asking questions, 
gathering information, and performing investigations. 
The inquiry learning paradigm can help students 
become more confident, competent, autonomous, and 
capable of working with others. Guided inquiry may be 
used to teach students about fundamental ideas and 
principles in particular domains of science, allowing 
them to study physics by direct observation of physical 
occurrences and processes (Agustina et al., 2020; 
Biggers, 2018). 

In addition to observation, researchers conducted 
questions and answers related to performance, 
competence, recognition, and interest after studying 
science with class VIII students of the same class who 
were used as informants for previous interviews 
regarding teachers teaching in class, and if presented on 
a scale of 10% -100% in answering questions related to 
the four indicators, the average student answer is still 
below the 50% scale, indicating that the average student 
answer is still below the 50% scale, indicating that the 
average student answer is still below the 50% scale, 
indicating that One of the most essential themes in 
science education is scientific identity. Science identity is 
effective for directly increasing interest, understanding, 
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and involvement in science. Students' scientific 
identities may be employed as problem solvers in 
inquiry-based learning, therefore instructors must 
position students and themselves as scientists (Esparza 
et al., 2020; Ross et al., 2014; Vincent-Ruz & Schunn, 
2018). A rise in scientific identity may be measured by 
numerous aspects, including performance, competence, 
recognition, and curiosity (Chen & Wei, 2020). 

The previous research conducted by Chen et al. 
(2020) with novelty is based on an analysis of scientific 
identity that is linked to an inquiry learning model that 
has not yet been developed. Other studies have looked 
into it. This research is critical in order to give a 
foundation for analyzing students' science identities and 
determining whether or not they may be impacted by 
the classroom environment during learning created by 
the instructor in the form of a specific learning model. 
 

Method  
  

The technique employed in this study is a 
quantitative approach with pre-experimental research. 
Researchers utilize a quantitative technique in this study 
because it uses populations and samples by collecting 
data using specified instruments and evaluating data 
with the goal of testing a theory, demonstrating a certain 
variable, and developing a hypothesis. 

The One Group pretest posttest research design 
was employed in this study, as shown in table 1. 

 
Table 1. Research design 
Group Pretest  Treatment Posttest  

Class A OA1 X1 OA2 
Class B OB1 X1 OB2 

Information: 
OA1 : Pre-test in class A 
OB2 : Pre-test in class B 
X1 : Learning treatment using the Guided Inquiry 

model 
OA2 : Post-test in class A 

OA2 : Post-test in class B 
 
Population and Sample 

The population in this study were 9 class VIII 
students of SMPN 1 Turi, a total of 270 students enrolled 
in the odd semester of the 2022/2023 academic year. 
Sampling in this study using purposive sampling by 
taking into account certain considerations. The number 
of samples used by researchers can be seen in table 2. 

Explaining research chronological, including 
research method, research design, research procedure 
(in the form of algorithms, flow chart, storyboard or 
other), how to test and data acquisition, time and place 
of the research (if the article based on the field research), 
mention the hypothesis if your article has it (optional).  

The description of the course of research should be 
supported by references, so the explanation can be 
accepted scientifically.  

 
Table 2. Student Sample 
Class Number of 

Students 
Age Range 

(Year) 
Gender 

Male Female 

A 30 13-14  16 14 
B 30 13-14 18 12 
Total  60 - 34 26 

 
Instruments for Research 

A scientific identity questionnaire (Pre-Test & Post 
Test) and cognitive tests (Pre-Test & Post Test) were 
employed as tools. The student science identity 
questionnaire is an adaption of a prior researcher's 
questionnaire used to determine science identification 
before and after a pre-test and post-test. Cognitive skills 
exams are learning indicators that use instruments 
devised by the researchers. 

 
Data Collecting Method 

Techniques for data collecting are a highly crucial 
step in a study that is also beneficial for creating data 
that fits the necessary requirements (Sugiyono, 2015). 
This study employed cognitive tests to assess student 
learning results and questionnaires to assess students' 
scientific identities. The tests are offered in the form of a 
pre-test and a post-test. According to Sezer and Yilmaz 
(2019), a test may be deemed to be excellent as a 
measuring tool if it fits the requirements, namely the 
validity test, and the test tool can be valid if the test 
employed can measure something to be measured. 

 
Data Analysis Method 

The outcomes of this study's data were examined 
utilizing the N-Gain and Correlation test analytical 
methodologies. The N Gain test was used to identify the 
category of increasing scientific identification before and 
after using the Guided Inquiry learning paradigm in 
science learning. Following the collection of study data, 
the researcher recapitulated and evaluated it using a 
correlation test to establish the degree of closeness of the 
link between the evaluation of the inquiry learning 
model and the identification of science. Prior to the 
correlation test, a preparatory test using the 
Homogeneity and Normality tests was performed. SPSS 
Software was used to perform the correlation test. 
 

Result and Discussion 
 
Instrument Feasibility Analysis 

When the test or the test items can measure what is 
to be tested, the data is considered to be legitimate. Valid 
or valid instruments are suitable for use as data 
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collectors. This validation test was conducted by 
scientific education lecturers, Mr. AS as validator 1 and 
Mr. MH as material expert validator. Table 3 shows the 
calculated outcome of the instrument validation 
findings from the two validators. 

 
Table 3. Validation Results 
Instrument V1 V2 Average Category 

LKPD 95 76.1 85.5 VV 
RPP 95 88.4 91.7 VV 
Test Cognitive 92 92.0 92.0 VV 
Questionnaire 95 90.0 92.5 VV 

Information: 
V1            : Validator 1                          VV    : Very Valid 
V2            : Validator 2  RPP : Lesson plan 
LKDP : Student worksheets  

 
The instrument used in providing learning 

implementation. in class is said to be valid if it has 
previously passed the validation test to the material 
expert validator, as the researcher has done with the 
average value of the two validators Student worksheets 
(85.5), Lesson plan (91.7), Test Cognitive (92) and 
questionnaire (92.5). Implementation of a good learning 

model or achievement in accordance with the syntax of 
the learning model employed might boost student 
passion for learning and capacity to think critically 
(Henry et al., 2021; Ragab et al., 2018; Safirah et al., 2022). 
This is consistent with the findings of a study performed 
by Pisl et al. (2021), which found that implementing the 
guided inquiry learning methodology had a favourable 
influence on students' Metacognitive Skills on the 
Concept of the Digestive System. According to the 
findings of the researchers' observations about the 
implementation of the guided inquiry learning model, 
virtually all of the syntax in the lesson plans were carried 
out with an overall average result of 87.71, which was 
classified as very excellent. 
 
Implementation of the Guided Inquiry Learning Model 
 

 
Figure 1. The percentage of guided inquiry model syntax 

implementation 

The guided inquiry technique was used in both 
classrooms for three meetings and three observers, with 
five syntaxes carried out in each meeting. According to 
Figure 1, each syntactic performed during the learning 
process has risen, with each meeting having 
implementation criteria in the high category (an average 
percentage of 84). Syntax for recognizing issues has an 
average of 84, hypotheses have an average of 86, data 
collection has an average of 84, data analysis has an 
average of 84, and conclusions have an average of 84. 
 
N-gain Score Improvement 

The table below shows the results of calculating the 
average pretest and posttest scores of class A and B 
students. 

 
Table 4. Shows the N-gain Values for Class A before and 
After the Pretest and Posttest 

Mean 

Science identity 

Pre Post N-Gain Score Criteria 
48.5 82.8 0.678 Medium 

    

Cognitive 

Pre Post N-Gain Score Criteria 
49.6 78.6 0.605 Medium 

 
According to table 4, the pre-test and post-test 

scores for class A from the scientific identity 
questionnaire for students before treatment were 48.5, 
and after treatment, the post-test score was 82.8 with an 
N-gain score of 0.678, indicating an increase in the 
moderate category. The results of the cognitive test pre-

test before treatment were 49.6, and after treatment, the 
post-test value was 78.6 with an N-gain score of 0.605, 
indicating a rise in the moderate range. Based on a more 
extensive study of the science identification indicators 
examined, it was discovered that class A students had an 
average rise in the science recognition indicator score 
that was greater than the other indicator scores, namely 
0.73. Meanwhile, additional indices of scientific identity 

include curiosity, competence, and performance in 
science, which are 0.67, 0.66, and 0.65, respectively. The 
results of the n-gain measurement in class B are shown 
in table 5.  

According to table 5, the pre-test and post-test 
scores for class B, the results of the student science 
identity questionnaire before treatment were 47.6 and 
82.8 after treatment, with an N-gain score of 0.678, 
indicating an increase in the moderate category. The pre-
test results of cognitive tests before treatment were 50, 
and after treatment, the post-test value was 79.1 with an 
N-gain score of 0.617, indicating a rise in the moderate 
range. The findings of the cognitive test pre-test before 
treatment were 49.6 and after treatment, 78.6 with an N-
gain score of 0.605, indicating a rise in the moderate 
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range. According to table 4.8, the pre-test and post-test 
scores for class B were 47.6 and 82.8, respectively, with 
an N-gain score of 0.678, indicating an increase in the 
moderate category. Then, before treatment, the pre-test 
results of cognitive tests were 50, and after treatment, the 
post-test value was 79.1 with an N-gain score of 0.617, 
indicating a rise in the moderate range. Based on a more 
extensive study of the science identity indicators 
assessed in class B, it was discovered that class B 
students had a greater average score rise in science 
performance indicators, namely 0.71. Other indications 
of scientific identity include curiosity, competence, and 
recognition in the field of science, which are 0.67, 0.65, 
and 0.65, respectively. This illustrates that the indicators 
that have the biggest growth between classes A and B 
have distinct findings, yet these two classes have a 
scientific identity that increases in the moderate 
category. 
 
Table 5. Class B Pre-test and Post-test N-gain Values 

Mean 

Science identity 

Pre Post N-Gain Score Criteria 
47.6 83 0.671 Medium 

    

Cognitive 

Pre Post N-Gain Score Criteria 
50 79.16 0.617 Medium 

 
It can be said that guided inquiry learning models 

can support student learning enthusiasm by thinking 
critically and actively in asking questions and 
conducting experiments with teacher guidance so that 
learning achievements can be carried out well. Another 
study found that the guided inquiry learning model can 
improve students' cognitive skills in the area of 
substance stress (Pisl et al., 2021; Septaria & Dewanti, 
2021; Thuneberg et al., 2018). This improvement in 
scientific identity is the outcome of employing the 
guided inquiry approach, which makes it easier to use 
the grammar (Woods & Hsu, 2020). Scientific identity 
markers relating to scientific performance can be 
supported in each course through experimental 
activities and data collecting (Chen & Wei, 2020; 
Frederick et al., 2021). Students' experimental activities 
were directly able to increase students' psychomotor 
skills and create knowledge independently for students 
through peer activities (Jundu et al., 2020; Ozkan & 
Umdu Topsakal, 2021). 

It is aided throughout the process of recognizing 
issues, formulating hypotheses, and drawing 
conclusions on the guided inquiry syntax in the science 
identity indication associated to science competency 
acquired by pupils (Agustina et al., 2020; Huvard et al., 
2020). Students are taught to use all of the information 
they have, including all five senses, to solve issues and 

provide suggestions for solutions (Suarbawa, 2019). 
Collecting information for students may be done in a 
variety of ways to improve student literacy and adaption 
to varied situations (Achyanadia, 2016). Exercises that 
require students to collect information quickly and 
precisely can help them develop their abilities, 
particularly those linked to the science topic being 
studied (Yudhistira et al., 2020). 

Based on the influence of learning gained by 
students, the indicator of interest in science on students' 
scientific identity has increased significantly. Students 
will be interested in a topic if learning is enjoyable 
(Burke & Navas Iannini, 2021; Huvard et al., 2020). 
Students' enjoyment can stem from a variety of causes, 
including compatibility of learning styles, differences in 
learning techniques, and direct student engagement 
during learning (Jufrida et al., 2020). Even if a teacher 
frequently uses learning that engages students as 
learning subjects in lesson plans, there may be 
disparities in treatment in practice (Biggers, 2018; 

Hasbullah, 2015). 

The science recognition indicator is obtained after 
implementing the guided inquiry learning model, which 
shows a significant increase. This is because students 
find it easy to understand any knowledge related to 
science concepts and easily carry out each stage of 
experimental activities or simple experiments while 
learning science (Chankseliani et al., 2021; Jufrida et al., 
2020). Pupils' recognition is intended to transform the 
perception of science topics, which have a reputation for 
being demanding, challenging, and unpleasant for 
pupils (Edi Supartawan et al., 2021). The use of guided 
inquiry learning models can boost students' interest in 
learning using syntax that promotes students' scientific 
identity, which helps to increase students' scientific 
identity. This is consistent with the findings of a study 
titled "Science in the Learning Gardens (SciLG): a study 
of students' motivation, achievement, and science 
identity in low-income middle schools" done by 
(Deemer et al., 2022; Esparza et al., 2020). Because 
outdoor learning may improve student performance 
abilities, studying in school gardens has the ability to 
boost kids' scientific identities (Huvard et al., 2020). 
 
Variable Relations Correlation Test 

The correlation test is used to measure the degree of 
similarity between two variables, specifically 
independent and dependent variables with a normal 
data distribution. Table 11 shows the results of the 
correlation test from the identity of science and the 
inquiry learning model, which was aided by the SPSS 
software type 2.6. 
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Table 6. Correlation Test Results 

 Post test Post test 

Post test Pearson Correlation 1 .422** 
Sig. (2-tailed)  .001 

N 60 60 
Post test Pearson Correlation .422** 1 

Sig. (2-tailed) .001  
N 60 60 

**Correlation is significant at the 0.01 level (2-tailed). 

 
If the sig (2-tailed) value is less than 0.05, there is a 

correlation; if the sig (2-tailed) value is more than 0.05, 
there is no association. The significance value for sig (2-
tailed) is 0.001 less than 0.05, indicating that there is a 
link. The correlation test is a form of parametric statistics 
that may be used in conjunction with precondition tests 
of homogeneity and normality in the normal 
distribution. According to the normality test findings of 
the pretest and posttest of the questionnaire, the 
normality test results of the pretest questionnaire data 
had the probabilities of class A and class B of 0.172 and 
0.064, respectively. The post-test questionnaire results 
with class A and B sig probabilities were 0.123 and 0.077, 
respectively. As a result of the normal distribution of the 
pre-test and post-test questionnaires, the data analysis 
employed parametric statistical analysis. The normality 
test findings of the cognitive pre-test and post-test data 
show that the normality test results for the cognitive pre-
test data had sig probabilities of class A and class B of 
0.129 and 0.183, respectively. Cognitive post-test results 
with class A and B sig probability of 0.126 and 0.165, 
respectively. As a result of the cognitive pre-test and 
post-test being normally distributed, data analysis 
employs parametric statistical analysis. The pre-test and 
post-test questionnaire homogeneity tests show that 
with sig values of 1.000 and 0.776, respectively, the pre-
test and post-test data exhibit homogeneity variances. 
Having sig coefficients of 0.925 and 0.818. As a result, the 
variances in the pre-test and post-test data are 
homogeneous. 

Based on the table of correlation test results from 
the post-test of the scientific identity questionnaire and 
post-test of the cognitive test, which aims to determine 
the degree of closeness of the relationship between two 
variables, namely scientific identity and the guided 
inquiry learning model, there is a relationship between 
scientific identity and the guided inquiry model with a 

sig (2-tailed) significance value of 0.001<0.05. The 
Pearson correlation has a value of 0.422, indicating that 
the association is modest. The guided inquiry learning 
model is linked to science identity since both can 
mutually improve cognitive skills and scientific identity 
because the guided inquiry learning syntax includes 
markers of science identity. This is consistent with 
previous research by Chen et al. (2020), who explained 

that the identity enhancement factor includes indicators 
(Performance, Interest, and Competence) in their paper 
"Development and Validation of an Instrument to 
Measure High School Students' Science Identity in 
Science Learning." Because the guided inquiry learning 
model teaches students to think critically, this research 
has a positive impact on the world of education by 
increasing student interest in learning, being more active 
in learning, and enthusiastic about not being lazy to ask 
questions and answers when learning occurs. 
 

Conclusion  
  

It is argued that it represents a rise in the moderate 
category based on the findings of the N-gain test from 
developing scientific identity and directed inquiry. 
Correlation test results from the value of the scientific 
identity questionnaire post-test and the cognitive test 
post-test, which aims to determine the degree of 
closeness of the relationship between two variables, 
namely scientific identity and the guided inquiry 
learning model, with a sig (2-tailed) significance value of 

0.001<0.05, indicating that there is a relationship 
between scientific identity and the guided inquiry 
model.   
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