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Abstrak: This study aims to produce a valid and reliable instrument to measure the 

influence of guided inquiry learning models on students' critical thinking skills and 

scientific literacy through assignment techniques. The instruments of this study are a 

syllabus, learning implementation plan (RPP), questions of critical thinking and 

scientific literacy. An analysis of validity is carried out by proving the content and 

criteria validity. The results of the analysis of validity, reliability, level of difficulty, 

and differentiation indicate that the instrument has met the criteria that are feasible and 

valid for measuring students' critical thinking and literacy skills. 
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Introduction  
 

Critical thinking skills are one of the 

fundamental abilities that must be developed in 

students. The increasingly rapid development of 

science demands a generation that is critical in 

facing complex problems. This background 

indicates that critical thinking skills should be 

trained early, especially for students at the junior 

secondary level (Udi & Cheng, 2015). Critical 

thinking is not just an ability to solve problems 

related to learning in school but also shapes the 

development of students' habits of mind for each 

problem they face. 

Ennis (1985) defines the ability to think 

critically as a thinking ability that emphasizes 

reasonable reflective thinking in constructing a 

conclusion or decision making. The technical link 

between cognitive and behavioral aspects with the 

aim that students are not only able to solve 

problems but also develop their mindset and make 

it something behavioral (Udi & Cheng, 2015). The 

critical thinking taxonomy developed by Ennis 

includes; (1) elementary clarification; (2) basic 

support; (3) inference; (4) advanced clarification; 

and (5) strategic and tactics (Ennis, 1985). 

Besides the ability to think critically, one of 

the target competencies of students in the 21st 

Century skills is being developed is scientific 

literacy. Students are required to be able to build 

inference through a process of critical and creative 

thinking with data/information based on broad 

insights. Extensive science insight is an indication 

of the achievement of scientific literacy. Science 

literacy is defined as the ability to read events or 

natural phenomena and draw conclusions using the 

scientific method (Setiadi, 2013). 

PISA defines scientific literacy as a skill or 

capacity to use scientific knowledge through 

scientific processes, namely identifying problems, 

drawing conclusions based on evidence to 

understand things and make decisions in the form 

of concrete actions (Firman, 2007). 

The definition of scientific literacy above 

shows that there is a close link between literacy and 

critical thinking. Literacy science refers to the 

ability to search and manage knowledge through 

various sources through scientific and critical 

thinking processes. Aspects that can be used as 

indicators of the achievement of scientific literacy 

are: (1) explain scientifically phenomena; (2) 

evaluate and design scientific inquiry;                       

(3) interpreting data and evidence scientifically 

(OECD, 2016). 

The ability to think critically and scientific 

literacy as an indicator of the achievement of 

cognitive higher-order skills (HOCS) which one of 

the main goals in the field of education, especially 

in science and mathematics (Zohar & Dori, 2003). 

One of the measurement instruments of HOCS in 

Indonesia is usually in the form of multiple choice 

questions, for example in the National Examination 
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question known as HOT Question (Higher-Order 

Thinking). Puspendik (2018) has reviewed the 

achievement of education in Indonesia based on the 

results of the National Examination compared with 

IIUN (National Examination Integrity), and its 

conformity with PISA 2015 results in mastery of 

science, mathematics, and literacy. The study of 

these achievements resulted in a policy of changing 

the national grid that emphasized reasoning ability 

which became the basic of critical thinking skills. 

The National Examination Data (UN 

2018/2019) from the Center for Educational 

Assessment (Puspendik) indicates that the students 

have low problem-solving ability of HOT questions 

ability, especially in NTB (Figure 1). The low 

achievement indicates that students' critical 

thinking skills and scientific literacy are still low. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1:  Achievement of the NTB Province National 

Examination Value in 2018 

 

The results of the latest survey from PISA 

published by the Ministry of Education and Culture 

of the Republic of Indonesia, the score of 

Indonesian scientific literacy is 403 (OECD, 2016). 

This number experienced a significant increase 

from 2012, which amounted to 382. This placed 

Indonesia ranked 66 out of 72 participating 

countries. This figure is still far from the average 

science score of all participants, namely 501. The 

score shows that the quality of learning science, 

especially scientific literacy and critical thinking 

skills of junior high school students in Indonesia is 

still far below the OECD countries. 

Teacher creativity in designing learning that 

can develop critical thinking skills and scientific 

literacy is one of the goals of education in this 

century. Natural Science (IPA) is a subject that has 

special characteristics, namely the involvement of 

students in observation. The object of science 

learning is objects and natural events around it 

which provide space for students to study it in the 

inquiry. One learning model that emphasizes 

inquiry activities is the Guided Inquiry learning 

model. 

The Inquiry is a learning model that 

emphasizes the process of scientific thinking in 

solving problems that are using the ability to think 

critically, logically, and creatively with the 

guidance of teachers (Llewellyn, 2015). Wallace 

and Metz suggest that the most important thing in 

applying guided inquiry is the activity of students 

as researchers with teacher guidance, who train 

students to be able to act as problem solvers 

(Bilgin, 2009). Hanson (2012) suggests the syntax 

of guided inquiry learning in several phases, 

namely: (1) Orientation; (2) Exploration; (3) 

Concept Formation; (4) Application; and (5) 

Closure. Through the implementation of a guided 

inquiry model, it is expected that students' critical 

thinking skills and scientific literacy can increase. 

This study aims to determine the effect of 

Guided Inquiry learning models on critical thinking 

skills and scientific literacy through assignment 

techniques. In measuring the critical thinking skills 

and scientific literacy and the implementation of 

inquiry learning models, guidance is needed 

research instruments that can measure precisely so 

that it can collect accurate data and can test the 

hypotheses that have been proposed (Wiersma, 

1986). The requirement for an instrument is said to 

be feasible as a measuring instrument based on 

empirical facts and theoretical reasons for 

producing inference is called validity (Retnawati, 

2016). 

The focus of the study in this paper is to 

design a research instrument that will be used to 

measure students' increased critical thinking skills 

and scientific literacy in science subjects in the 

material Interaction between Living Beings and 

their Environment by using a Guided Inquiry 

learning model. The instrument will be proven and 

analyzed its validity so that it is feasible to be used 

as a valid measuring instrument. 

 

 

Method  

The instruments analyzed were a syllabus, 

learning implementation plan (RPP), student 

worksheets (LKPD), and test instruments in the 

form of questions of critical thinking and scientific 

literacy. This instrument will be used in the quasi-

experimental study with the design of the pretest-

posttest nonequivalent control group design that 

will be carried out with a completely randomized 

design (Sugiyono, 2018). 
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Table 1: Research Design 

Learning model 

Technique Assignment 

Individual 

assignments  

( Y1) 

Group 

Assignment 

( Y2) 

Guided Inquiry (X1) X1Y1 X1Y2 

Conventional (X2) X2Y1 X2Y2 

Retnawati (2016) suggests that the steps to 

developing a good test instrument are: (1) 

determining the purpose of compiling the 

instrument; (2) looking for relevant theories or 

material coverage; (3) compile indicators of 

instrument items / questions; (4) compiling items of 

instruments; (5) content validation; (6) revisions 

based on validator input; (7) conduct tests on the 

corresponding respondents to obtain participant 

response data; (8) conduct analysis (reliability, 

level of difficulty, and differentiation); and (9) 

assembling instruments. The purpose of the 

preparation of the instrument was adjusted to the 

research objective, namely to develop instruments 

to measure students' critical thinking skills and 

scientific literacy after being given the treatment of 

a guided inquiry learning model. The preparation of 

syllabus instruments is limited to the scope of class 

VII material of Semester II Interaction of Living 

Beings and their Environment. Each instrument is 

developed based on variable indicators measured by 

relevant theories. 

RPP and LKPD are compiled based on the 

syntax of the Guided Inquiry model (Hanson, 

2012). Instruments for measuring critical thinking 

skills in the form of a test instrument amount to 10 

items with a question grid arranged based on 

Ennis's critical thinking taxonomy aspects (Ennis, 

1985). Scientific literacy measurement instruments 

in the form of test instruments amounted to 26 

multiple choice questions with questionnaires 

compiled based on 3 aspects of PISA scientific 

literacy (OECD, 2016) 

Content validation is done by considering the 

judgment of three experts. Validation of the 

contents will be quantified based on the results of 

the expert assessment on the validation assessment 

sheet. The expert agreement index (validator) is 

obtained from the criteria of the average tabulation 

value of all data obtained from the validators for 

each aspect of the study (Table 2). The average 

value is calculated by the formula: 

 

  
n

x
x


   (3.1) 

With:  

x  = average score 

 x  = total score 

n  = number of expert validation 

Table 2: Criteria for Assessing the Feasibility of 

Devices and Assessment Instruments 
Score Interval score Criteria 

A >4,20 Very good 

B 3,41 – 4,20 good 

C 2,61 – 3,40 enough 

D 1,81 – 2,60 less 

E <1,80 Very less 

(Anwar, 2015) 

In addition to quantification, expert 

validation contains inputs to the research 

instrument. The instrument was then revised based 

on input from experts and consulted again after the 

revision.   

After expert validation, the test instrument 

was tested on the respondent. Respondents in this 

trial were eighth-grade students of the Mataram IT 

Junior High School. Respondents were chosen 

based on the consideration that the material being 

tested had been studied before. The respondent's 

data from the trial results are then analyzed for 

reliability, difficulty level, power of differentiation. 

Sugiyono (2018) states that research data is 

said to be reliable if there are similarities in data at 

different times. Reliability can be defined as the 

consistency of a research instrument data in 

measuring a variable. The level of difficulty is how 

difficult an item is answered by the test participant 

or respondent (Susetyo, 2015). The distinguishing 

factor is the ability of a test question to distinguish 

between groups of students who are high and low 

ability (Martondang, 2009). 

Instrument reliability was determined using 

the Cronbach's Alpha or alpha method in the 

Statistical Product and Service Solution (SPSS) 

Version 23. The significance test was carried out at 

the 5% significance level, meaning the instrument 

could be said to be reliable if alpha> r was critical 

of the product moment. 

The index of difficulty of an instrument in a 

matter of description (critical thinking) can be 

determined using the formula: 

 

Nm

X
p i

i





      (3.2) 

while for multiple choice questions (scientific 

literacy) use a formula: 

 

N

X
p i

i


      (3.3) 

 

with: 

   ip   = proportion answers to certain items (level 

of difficulty) 

 iX  = the number of test participants who 

answered correctly 
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   N  = Number of participants who answered 

    m  = maximum score 

(Retnawati, H., 2016) 

 

Allen and Yen (1979) state that in general the 

item difficulty index should be located at intervals 

of 0.3-0.7. 

The differentiator can be determined by the 

biserial point correlation index through the formula: 

1

11

1 p

p

s

XX
r

x

pbis











 
     (3.4) 

with: 

pbisr  = a biserial point correlation coefficient 

1X  = an average score of X for test takers who 

answered 

X  = an average score of X 

xs  = the standard deviation of score X 

1p  = the proportion of test takers who answered 

correctly the item (level of difficulty) 

In a question, a different power index is said 

to be good if it is greater or equal to 0.3 (Retnawati, 

H., 2016). Through consideration of the criteria of 

reliability, level of difficulty, and the power of 

reasoning, the test instrument can be revised 

properly so that it can be used as a means of 

collecting accurate research data. 
 

 

Result and Discussion  

The world of education at this time 

emphasizes students to master several competencies 

known as the 21st Century Skills Competencies. 

Some of them are critical thinking and scientific 

literacy. Field facts in the form of UN data and 

PISA 2015 show that achievement figures are still 

low from the average. Therefore, one of the 

urgency of the teacher is to continue to develop 

learning in the classroom that can improve students' 

critical thinking skills and scientific literacy. 

The application of a guided learning model 

in class VII science learning material for the 

interaction of living things and their environment is 

expected to be able to trigger the activity of 

students in developing their critical thinking skills 

and scientific literacy. The characteristics of 

science are the subject matter with the object of 

study in the form of objects or natural events that 

students can find in the surrounding environment. 

Guided inquiry is one of the learning models whose 

syntax is in line with the characteristics of science 

learning because it emphasizes the direct interaction 

of students with science objects through 

observation. 

Learning, of course, requires careful 

planning as outlined in the learning device. 

Learning tools are then expected to be valid and can 

support success and accurately measure critical 

thinking and literacy skills. Therefore, the learning 

tool must be carried out validation analysis 

especially in, educational research. Validation 

analysis was carried out on the syllabus, lesson 

plan, LKPD, critical thinking test questions, and 

science literacy test questions. 

The results of content validation conducted 

by experts showed good results for guided inquiry 

learning devices and instruments for measuring 

critical thinking skills and scientific literacy. The 

experts are lecturers in the University of Mataram's 

Natural Sciences education master's program which 

numbered three people. The subjects assessed were 

assessments of content, language, and time. The 

expert agreement index (validator) obtained from 

the criteria for the average tabulation value of all 

data from the validators for each assessment aspect 

is presented in the Recapitulation Table of the 

Results of Expert Validation (Table 3). The 

suggestions for improvement in each instrument are 

presented in a table of suggestions for improving 

the results of expert validation as a basis for 

revision (Table 4). 

 

Table 3: Recapitulation of Results of Expert Validation on Guided Learning Tools and Instruments of Tests 

for Critical Thinking and Science Literacy 

No Learning Media 
Expert Validation 

Total Score Average Critetia 
I II III 

1 Syllabus 4,3 4,3 4,1 12,7 4,23 Very good 

2 Learning Implementation Plan (RPP) 4,2 4,2 4,4 12,8 4,26 Very good 

3 Science Literacy Instrument 4,25 4,33 4,0 12,58 4,19 Well 

4 An instrument for Critical Thinking Skills 4,25 4,25 4,16 12,66 4,22 Very good 

5 Student Worksheet (LKPD) 4,2 4,3 4,2 12,7 4,23 Very good 
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Table 4: Recapitulation of Instrument Repair Suggestions 

No 
Learning 

Media 

Validator 

I II III 

1 Syllabus - It should be noted again that 

some operational verbs on 

the basic competency 

indicators are aspects of 

knowledge (example: KD 

3.7) 

- Clarify the KD keeper again 

as an Indicator 

- Improve the procedure 

for decapitation in the 

table 

2 Learning 

Implementatio

n Plan (RPP) 

- The formulation of learning 

objectives needs to be 

supplemented with skills 

competencies and attitude 

competencies 

- Improve Indicator KD4 with 

the appropriate operational 

verbs 

- Clarify teacher 

activities in facilitating 

student activities 

3 Science 

Literacy 

Instrument 

- Some images need to be 

clarified/enlarged 

- Clearly matches the scientific 

literacy indicators with the 

questions in the question grid 

- Try distributed 

questions according to 

Bloom's taxonomy 

4 An instrument 

for Critical 

Thinking 

Skills 

- The sentence structure of 

the items can still be made 

more effective 

- Images and graphics are 

clarified again to fit the 

indicators of critical thinking 

- Adjust the time 

allocation with the 

difficulty level of the 

question 

5 Student 

Worksheet 

(LKPD) 

-  Images need to be 

clarified/enlarged 

- Instructions for the control 

group must be clearer 

- Already well 

     

Recapitulation of Results of Expert 

Validation of Learning Tools Guided Inquiry and 

Instruments of Critical Thinking Tests and Science 

Literacy shows the average number above 4.0 with 

good and very good criteria. Based on the results of 

the content validation, the research instrument can 

be declared feasible to use with several revisions 

based on suggestions for improvements that will be 

consulted again so as to minimize existing errors. 

Other considerations besides the validity of 

the measurement instruments of critical thinking 

and scientific literacy are reliability, level of 

difficulty, and differentiation. Analysis of data from 

the test results of test instruments is presented in 

table 5. The results of the scientific literacy data 

analysis showed that there were 6 items eliminated 

because they were in the invalid category. As for 20 

valid items, they met the minimum requirements of 

reliability, difficulty, and differentiation.  

Table 5: Analysis of the Test Results of the 

Literacy Test Instrument 

Item 

Quest

ion - 

Test of Instrument Feasibility Requirements 

Validity of 

Criteria 

(Pearson 

Correlation) 

The Difficulty 

Level 

Difficulty 

Questions 

1 0,215 (Invalid) 0,625 0,375 

2 0,360 (Invalid) 0,813 (High) 0,12 (Bad) 

3 0,275 (Invalid) 0,844 (High) 
0,063 

(Bad) 

4 0,358 0,375 0,3 

5 0,493 0,906 (High) 0,313 

6 0,380 0,500 0,5 

Item 

Quest

ion - 

Test of Instrument Feasibility Requirements 

Validity of 

Criteria 

(Pearson 

Correlation) 

The Difficulty 

Level 

Difficulty 

Questions 

7 0,462 0,219 0,313 

8 0,513 0,688 0,375 

9 0,354 0,500 0,3 

10 0,434 0,344 0,438 

11 0,221 (Invalid) 
0,844 (High) 

0,063 

(Bad) 

12 0,306 (Invalid) 
0,813 (High) 

0,125 

(Bad) 

13 0,428 0,750 0,375 

14 0,407 0,563 0,375 

15 0,425 0,438 0,5 

16 0,361 0,281 0,313 

17 0,414 0,625 0,25 

18 0,611 0,375 0,5 

19 0,325 (Invalid) 0,406 0,313 

20 0,389 0,813 (High) 0,3 

21 0,611 0,656 0,438 

22 0,418 0,531 0,313 

23 0,383 0,594 0,563 

24 0,471 0,719 (High) 0,313 

25 0,619 0,438 0,5 

26 0,502 0,438 0,25 

 

Reliability (Cronbach’s Alpha) N of 

Items = 26 

 

0,802 

(Reliabel) 

The analysis of the data from the results of 

the testing of critical thinking test instruments is 

presented in table 5. The results of the analysis of 

critical thinking test data showed that there were 2 
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items eliminated because they were in the invalid 

category. The 8 valid items have met the minimum 

requirements both from the reliability and the level 

of difficulty of the questions. 

Table 6: Analysis of the results of the trial Critical 

Thinking Essay Test Instrument 

Question 

item 

Test of Instrument Feasibility 

Requirements 

Validity of Criteria 

(Pearson 

Correlation) 

The Difficulty 

Level 

1 0,393 0,647 

2 0,412 0,593 

3 0,100 (Invalid) 0,56 

4 0,550 0,427 

5 0,592 0,34 

6 -0,338 (Invalid) 0,613 

7 0,613 0,453 

8 0,618 0,393 

9 0,62 0,487 

10 0,411 0,5 

Reliability (Cronbach’s Alpha) 

N of Items = 10 
0,365 (Reliabel) 

  

Seen in both tables 5 and 6 above, that valid 

items generally have alpha Cronbach's values that 

are above r table. This shows that the test 

instruments can be said to be reliable. 

Based on the results of data analysis from a 

series of validation testing activities on learning 

devices and instruments for measuring critical 

thinking skills and scientific literacy, it can be 

concluded that the instrument of this study is valid. 

Both content validation that has been proven by 

expert validation and trial analysis in the form of 

reliability, the level of difficulty of the questions, 

and the distinguishing power indicate that the 

instrument of this study has met the requirements as 

a measure of accurate data collection used in 

research. 

 

 

Conclusion  
 

Based on the results of data analysis from a 

series of validation testing activities on learning 

devices and instruments for measuring critical 

thinking skills and scientific literacy, it can be 

concluded that the instrument of this study is valid. 

Both content validation that has been proven by 

expert validation and trial analysis in the form of 

reliability, the level of difficulty of the questions, 

and the distinguishing power indicate that the 

instrument of this study has met the requirements as 

a measure of accurate data collection used in 

research. 
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