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Abstract  
 

The purpose of this research is to describe the stages of developing and validating a product which includes 

content validity and constructs validity. The method used is Research and Development (R&D) with define, 

design, develop, and disseminate (4D) model. The initial product was validated by material and learning 

evaluation expert lecturer. The suitability of the items evaluated by chemistry teacher based on indicators of 

competency achievement. The sample selection was determined by stratified random sampling of 170 students 

of 11th grade senior high school in Yogyakarta City. Content validity was analyzed using Aiken's V formula. The 

results of data analysis show that all components of the test instrument are valid with Aiken's V value greater 

than 0.80 with a significance of 0.05. Verification of construct validity was analyzed using exploratory factor 

analysis with the help of the SPSS version 21.0 program. The results prove that all components in the integrated 

assessment instrument are suitable to be used to measure the critical thinking skills and self-efficacy of 

students on acid-base concept. 
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1. Introduction  
 

Assessment is an important stage in the 
learning process. Assessment is the process of 
gathering information to measure the 
achievement of participants' learning 
outcomes before, during, and after the 
learning process (Astuti et al., 2017). 
Assessment not only assesses student learning 
outcomes but also assesses student learning 
processes (Gerritsen-van Leeuwenkamp et al., 
2019). Assessment of student learning 
outcomes consists of several aspects, namely 
aspects of knowledge, attitudes, and skills. 
These three aspects are very important in 
chemistry education because the nature of 
chemistry is both a process and a product. 
Therefore, the assessment must cover all these 
aspects in the learning process. 

The knowledge dimension consists of several, 
namely factual knowledge and procedural 
knowledge (Asy’ari et al., 2018). Factual 
knowledge is cognitive knowledge that 
includes facts, principles, concepts, theories, 
and laws. While procedural knowledge is 
knowledge-oriented to process skills. Process 
skills are very important skills in 
understanding and applying chemical 
concepts. So, the assessment in the field of 
chemistry learning must cover these two 
aspects, namely the knowledge and process 
skills aspects (Reynders et al., 2019).  

Chemistry is one part of natural science that 
requires students to have high-level thinking 
skills for each material being studied (Sumarni 
et al., 2018). Chemical materials have 
characteristics that are very closely related to 
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the phenomena of everyday life. One of the 
chemicals that are very closely related to 
everyday life is acid-base material. Acid-base 
material is contextual material that is easy to 
relate to and apply in everyday life. Some 
phenomena of acid-base material that can be 
found in everyday life, for example, 
determining the nature of acids and bases 
using natural materials that exist in the 
environment of students and acid and alkaline 
solutions needed by the human body  could 
develop students' critical thinking skills 
(Rasmawan, 2020). 
 
Critical thinking is one of the thinking skills in 
higher-order thinking skills and is a 21st 

century learning goal (Dwyer et al., 2014; 
Kivunja, 2014; Redhana, 2019). Critical thinking 
skills are very important for individuals to 
master in order to succeed in facing 
challenges, life problems, and careers in the 
rapidly changing era of science and 
technology (Sari et al., 2020). In addition, 
critical thinking skills are skills that can 
develop students' abilities in interpreting, 
applying, and concluding a problem based on 
scientific evidence (ŽivkoviĿ, 2016). Students 
who have higher critical thinking skills tend to 
criticize information and provide accurate 
explanations. According to Danczak (2020) 
30% of Indonesian graduates state critical 
thinking as one of the top five skills that they 
want to develop further. However, in reality, 
learning only prepares students to continue 
their education or intended career, even 
though other things are also important, 
namely the ability and skills to solve problems 
faced in everyday life, especially in the world 
of work (Tan et al., 2006). Therefore, 
developing critical thinking skills is becoming 
increasingly important because students need 
to adapt to these changes in an active and 
skilled way, for example in conceptualizing, 
applying, analyzing, evaluating information, 
and drawing conclusions. 
 
Critical thinking is considered a skill and 
focuses on the thinking process (Utami et al., 
2017). The thinking process starts from low-
level thinking to higher-order thinking. Critical 
thinking skills help students make decisions 
appropriately and efficiently (Danczak, 2017). 

Critical thinking is self-awareness of one's 
thinking in assessing a problem based on 
orientation, accuracy, processes, theories, 
methods, and background problems so that 
they can make the right decisions (Shavelson 
et al., 2019). Critical thinking is an essential 
way of thinking in analyzing, investigating, 
and evaluating problems based on scientific 
evidence (Danczak et al., 2020). Critical 
thinking includes the process of concrete 
thinking and abstract thinking. Critical 
thinking can search for, understand, and 
evaluate relevant statements logically and 
rationally during the process of problem-
solving and decision-making (Shaw et al., 
2020; Thomas, 2011). Mahanal (2019) showed 
that it is not enough for students to have 
critical thinking skills, but students need to 
apply their critical thinking skills efficiently. 
 
Critical thinking consists of three aspects, 
namely identifying problems, constructing 
arguments, and evaluating arguments 
(Sarigoz, 2012). The classification of critical 
thinking according to Watson-Glaser consists 
of defining a problem, determining solutions 
with strong arguments, drawing valid 
conclusions based on solutions, and 
evaluating conclusions (Sternod et al., 2015). 
Students' critical thinking skills are seen from 
the students' arguments against the problem 
and conclusions about these arguments. 
Therefore, critical thinking indicators used in 
the research and development of integrated 
assessment instruments include (1) identifying 
problems, (2) reconstructing arguments, (3) 
determining arguments, (4) analyzing 
arguments, (5) drawing conclusions, and (6) 
represents the argument.  
 
Improving students' critical thinking skills is an 
important thing to do. Therefore, reviewing 
the supporting aspects is one way that can be 
done. The supporting aspect of critical 
thinking skills in question is the personality 
factor.   Hoffman and Schraw (2009) state that 
one of the most important personality factor 
personality factors is self-efficacy. Self-efficacy 
derived from social cognitive theory is an 
individual's self-confidence in his ability to 
carry out certain tasks (Bandura, 1990).  
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Students who are less confident in their 
abilities tend to avoid the assigned tasks    
(Flaherty, 2020). Avoidance behavior shows 
that student have low efficacy , while students 
with high confidence tend to be confident in 
completing the given task (Xu et al., 2016; 
Zimmerman, 2000). Self-efficacy is an 
assessment of students' abilities that are 
influenced by positive or negative experiences 
that have been experienced before (Dalgety et 
al., 2006). Positive experiences that have been 
experienced by students can increase self-
efficacy, while negative experiences that have 
been experienced can reduce students' self-
efficacy or confidence in the tasks given. 
(Dalgety et al., 2006). It is therefore important 
to develop an assessment instrument to 
measure student efficacy. 
 
A good assessment is an assessment that can 
reflect all the skills that will be assessed both 
in terms of cognitive, affective, and 
psychomotor  (Saputri et al., 2018; Sumarni et 
al., 2018). However currently, the assessment 
is only centered on one aspect, namely the 
cognitive aspect (Zoller, 2001), while the 
affective and psychomotor aspects are still 
lacking (Hensen et al., 2019). In addition, these 
three aspects are still assessed separately. 
Assessment of student learning outcomes on 
cognitive aspects and affective aspects can be 
assessed simultaneously (integrated). An 
integrated assessment of student learning 
outcomes is used to assess the abilities and 
skills of students (Sumarni et al., 2016). Ferrell 
et al (2016) states that the affective aspect 
plays an important role in the learning process 
where students with good affective abilities 
tend to have good cognitive abilities than 
students with low affective abilities who only 
focus on memorizing (Frey et al., 2017). This 
shows that there is a relationship between 
cognitive and affective aspects. In addition, 
cognitive aspects and affective aspects are still 
assessed separately (Galloway & Bretz, 2015; 
Sadhu & Laksono, 2018). Therefore, based on 
the problems above, it is important to research 
the development of assessment instrument 
that are used to measure critical thinking skills 
objectively, and which include affective 
aspects, one of which is self-efficacy. 

2. Research Method 
 
2.1. Participants 
The subjects used in this study were 170 
student of 11th grade from three schools 
selected by stratified random sampling during 
2nd semester of the 2021/2022 academic year 
in the Special Region of Yogyakarta. Subjects 
in this study have different levels of ability. 
 
2.2. The Development Framework 
This research model is a procedural research 
and development model, namely descriptive 
research that describes the research steps that 
must be followed to produce the final product. 
This type of research is a type of Research and 
Development (R&D). The development model 
used is the 4D development model (Four-D) 
developed by Thiagarajan (1947) which 
consists of four stages, namely define, design, 
develop, and disseminate. In this study, the 
integrated assessment was developed in three 
stages. 
 
2.2.1. Define 
The define stage is the first stage in the 
development of an integrated assessment 
instrument. The define stage aims to conduct 
a needs analysis, review various literature 
studies, and formulate a research framework. 
At the define stage, the emphasis is on 
reviewing various literature studies such as 
international journal articles, as well as 
relevant books on critical thinking skills, self-
efficacy, and the development of integrated 
assessment instruments, and acid-base 
materials 
 
2.2.2. Design 
The second stage of developing an integrated 
assessment instrument is the design stage. 
This stage aims to design a content framework 
which is divided into three stages. The first 
stage is to analyze the teaching and learning 
objectives referring to the chemistry syllabus 
for 2013 revised 2017 curriculum and 
textbooks in 11th grade. Next, the researcher 
determines competency standards, basic 
competencies, and learning indicators. The 
second stage is to describe the indicators of 
critical thinking skills, indicators of self-
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efficacy, design items, arrange questions, and 
scoring guidelines. The third step is an 
integrated assessment instrument written in 
Indonesian.  
 
2.2.3. Develop 
The third stage is the development stage. At 
this stage, the test instruments are reviewed, 
assessed, and validated by experts. Types of 
item validity consist of content validity and 
construct validity. Content validity aims to test 
the validity of a test instrument based on its 
content. At the content validity stage, the test 
instrument was determined and given to a 
panel of experts, namely chemists, evaluation 
experts, and chemistry teachers. Experts are 
selected based on their education, knowledge, 
and experience while working in compiling 
good and quality test instruments. The initial 
stage of content validity is that the researcher 
explains the main purpose of the integrated 
assessment to the expert panel, then the 
expert panel is asked to review the suitability 
of each item with the overall learning 
objectives. In particular, the expert panel was 
asked to review each item, based on the 
following criteria: (a) basic competencies and 
indicators to be achieved, (b) clarity of 
words/phrases/sentences in each item, (c) 
rules of using correct grammar, (d) and display 
of questions. In line with the advice obtained 
from the experts then used to refine the items. 
 
Based on the results of the initial product 
validation, the integrated assessment 
instrument consists of 18 questions. These 18 
items have met the valid criteria so that they 
can be used for field trials. However, several 
things must be considered with the number of 
essay questions as many as 18 items. Based on 
the advice of chemistry experts and teachers 
the number of questions as many as 18 items 
is too many to be tested with a time allocation 
of two hours of lessons (90 minutes). In 
addition, currently, the learning process is still 
carried out online (remotely) which causes a 
reduction in the time allocation to two lesson 
hours (60 minutes). This is in line with the 
opinion (Salirawati, 2011) which states that the 
time needed by test takers to take the exam 
ranges from six to ten minutes based on the 
level of difficulty of the questions or two until 

three times the time needed by the teacher in 
solving the same questions. In addition, 
Utomo and Ruijter (1994) stated that the 
effective time for test-takers to complete the 
exam ranged from 1.5 to 2.5 hours. If the time 
used is more than the estimated time 
allocation, it will cause the reliability of the 
items to decrease. Based on the results of 
content validation on the initial product, the 
items used at the trial stage were nine items. 
 
After all the suggestions from the experts were 
revised, then a field trial was carried out to 170 
student of 11th grade who had studied acid-
base material. The purpose of the field trial 
was to test the construct validity and item 
parameter analysis (item model fit, item 
difficulty, and reliability analysis). Before 
carrying out field trials, students are given 
information about the purpose of the test. 
General information related to procedures for 
working on description questions, and asking 
students to take the exam seriously and 
carefully. The data from the field trials were 
then analyzed. After all the items are declared 
valid, then they are reassembled so that they 
can be used at the next stage.  

 
2.3. Integrated Assessment Instrument 
The product developed in this study is an 
integrated assessment instrument to measure 
students' critical thinking skills and self-
efficacy on acid-base material. 
 
2.3.1. Item Construct 
The items are arranged based on the contents 
of 2013 revised 2017 Curriculum. To obtain the 
results of critical thinking skills and self-
efficacy expected of students, the stems of 
each item are arranged in such a way that it 
can provoke critical thinking and self-efficacy 
of students simultaneously. 
 
In this study, researchers combined several 
critical thinking frameworks from several 
experts, namely, Ennis (1985), Facione (1990), 
(Saxton et al., 2012). Determination of the 
framework is based on the suitability and 
needs in the preparation of an integrated 
assessment instrument related to critical 
thinking skills. Aspects of critical thinking 
consist of: (1) identifying problems, (2) 
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reconstructing arguments, (3) evaluating 
arguments, (4) determining solutions, and (5) 
concluding. Meanwhile, the self-efficacy 
framework is combined from several experts 
namely, (Bandura, 1990), (Zimmerman, 2000), 
(Uzuntiryaki-Kondakçi & Çapa-Aydin, 2013). 
The dimensions of self-efficacy consist of 

confidence, persistence, and resilience. In this 
study, the critical thinking aspect is integrated 
with the self-efficacy aspect into one aspect. In 
line with that, there are eight integrated 
aspects (critical thinking and self-efficacy) that 
can be measured using an integrated 
assessment.

Table 1. Integrated Aspects of Critical Thinking Aspects and Self-Effective Aspects

No 
Aspects of Critical 

Thinking 
Aspects of Self Efficacy Integrated Aspect 

1. Firm in deciding 
something by utilizing 
chemical concepts 

Describing a conclusion Draw conclusions based on phenomena 
that occur in everyday life by utilizing 
chemical concepts 

2. Firm in deciding 
something by utilizing 
chemical concepts 

Argument Evaluation Evaluating arguments based on 
phenomena discovered using chemicals 

3. Confident in doing 
something 

Identify the problem Identify phenomena that occur in 
everyday life and then connect them with 
their understanding 

4. Firm in deciding 
something by utilizing 
chemical concepts 

Describing a conclusion Draw conclusions based on phenomena 
that occur in everyday life by utilizing 
chemical concepts 

5. Confident in doing 
something 

Identify the problem Identify phenomena that occur in 
everyday life and then connect them with 
their understanding 

6. Firm in deciding 
something by utilizing 
chemical concepts 

Argument Evaluation Evaluating arguments based on 
phenomena discovered using chemicals 

7. Doing something 
based on the benefits 
of applying chemical 
concepts a 

Determine the solution Determine the benefits of applying 
chemical solutions and application 
examples 

8.  Doing something 
based on the benefits 
of applying chemical 
concepts 

Reconstructing the argument Reconstruction of arguments from the 
benefits of applying chemical solutions 
and application examples 

2.3.2. Item Format 
The integrated assessment instrument 
consists of nine items of description. The 
format for filling in the description questions 
consists of descriptive questions that must be 
answered by students and students are asked 
to write answers properly and correctly. 
Meanwhile, the format for collecting student 

answers is asked to load the folder provided 
then the answers are photographed and 
uploaded on the answer link that has been 
shared. An example of an integrated 
assessment instrument item is explained as 
follows to describe the format of the items 

above. 
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Figure 1. Example of question 1 integrated 

assessment instrument for acid-base 
materials 

 

 
Figure 2. Example of question 2 integrated 

assessment instrument for acid-base 
materials 

 
2.3.3. Scoring Procedure 
This scoring guide was created to make it 
easier for teachers to assess test results. The 
assessment guide is described as follows. 
 
Table 2. Scoring Procedure Example Question 1 

Criteria Score 
Write what you know in the question 1 
Calculating the concentration of each 
sample 

2 

Make a table based on the results of 
observations with a description of the 
sample code, pH, light bulb flame, and 
concentration 

3 

Total Score 6 
 

Table 3. Scoring Procedure Example Question 2 
Criteria Score 

Determine which indicators to use 1 
Write down the experimental results 
with descriptions 

1 

Explaining the results of the experiment 2 
Total Score 4 

 

2.4. Data Analysis 
Item Response Theory (IRT) is mostly used to 
analyze assessment instruments in education. 
Item response theory is used in designing and 
analyzing a test instrument. The reason for 
using item response theory is that the test 
taker's ability level is expected to remain 
invariant with any group of items to be 
measured. Based on the research objectives 
above, content validity was analyzed using the 
Aiken'V formula (1985), and construct validity 
was analyzed using factor analysis, and item 
quality was analyzed using the Rasch model. 
Factor analysis and the Rasch model are part 
of item response theory analysis. 
 
Construct validity using an exploratory 
approach aims to see how many factors are 
needed to explain the relationship between 
variables to be measured. The initial stages 
carried out on construct validity are as follows: 
(a) looking at the value of the Kaiser-Mayer-
Olkin Measure of Sampling Adequacy (KMO-
MSA) test and Barlett's Test of Sphericity, (b) 
looking at the eigenvalues of the variance-
covariance correlation matrix. This aims to see 
the adequacy of the sample size used so that 
it can be continued in the next analysis using 
unidimensional assumptions (basic 
assumptions). The theory of unidimensional 
assumptions or basic assumptions is 
unidimensionality, which means that the test 
items only measure one ability. This means 
that the integrated assessment instrument 
only measures critical thinking skills and self-
efficacy. In addition, the quality of the items is 
assessed by looking at the fit of the item 
model (Item fit), the level of item size, and 
reliability. The data from the field trials were 
analyzed with the help of the SPSS version 
program 21.0 and Quest. 
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3. Result and Discussion 
 

3.1. Content Validity 
The coefficient of content validity is 
determined based on the results of the 
assessment of n experts with the number of 
categories given (Aiken, 1985). In this research, 
there are five validators to provide an 
assessment of the test instrument with five 
rating categories. Aiken's V formula to 
calculate content validity is described as 
follows:  
 

ꓦ = 
∑𝑠

𝑛[𝑐−1]
 

 
Information: s = r Io, Io = the lowest value of 

the validity assessment, c = the highest 

number of validity, r = the number given by 

the rater, and n = the number of assessments. 

This means that all indicators in the integrated 

assessment instrument can be used to 

measure critical thinking skills and students' 

self-efficacy on acid-base material. 

 

3.2. Construct Validity 
Construct validity was analyzed using factor 

analysis with the help of SPSS version 21.0. The 

unidimensional assumption is proven using 

factor analysis. The output results of factor 

analysis include the Kaiser-Mayer-Olkin 

Measure of Sampling Adequacy (KMO-MSA) 

test, Bartlett's test, variance-covariance matrix, 

and scree plot. The initial step is to fulfill the 

unidimensional assumption, namely by 

looking at the adequacy of the sample size 

used. The adequacy of the sample size is 

proven by the KMO-MSA test and Barlett's test 

of sphericity is used to see if there is a 

correlation between variables. 

 

Table 3. Results of KMO-MSA and Bartlett Tests 

Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy 

0.858 

Approx. Chi-Square 442.471 
Bartlett's Test of Sphericity   df 36 
Sig. 0.000 

To prove the unite assumption, the KMO-MSA 

test must be more than 0.5 and the 

significance of Barlett's test must be less than 

0.05 (Field, 2009). Based on the data from the 

analysis of the KMO-MSA test and Barlett's test 

in Table 3, it shows that the KMO-MSA value is 

0.858 with Bartlett's test significance of 0.000, 

this proves that the KMO-MSA test and 

Bartlett's test have been fulfilled. This means 

that the sample size used is sufficient. 

Therefore, factor analysis can be continued 

with the interpretation of the eigenvalues of 

the variance-covariance correlation matrix. 

 

Table 4. Results of Eigen Value and Correlation 

Matrix of Variance-Covariance Matrix 

Component 
Nilai Eigen Value 

Total % of Varince 
Cumulative 

% 
1 3.114 34.597 34.597 
2 1.149 12.762 47.360 
3 1.029 11.396 58.755 
4 0.926 10.284 69.039 
5 0.792 8.805 77.845 
6 0.703 7.806 85.650 
7 0.537 5.964 91.615 
8 0.412 4.584 96.198 
9 0.342 3.802 100.000 

 

Exploratory factor analysis aims to analyze the 
relationship between variables by using a 
correlation test, to obtain a new variable 
named factor. There are several ways to 
interpret the fulfillment of the unidimensional 
assumption, one of which is by looking at the 
contribution of the first eigenvalue of the test 
variance (Kartowagiran et al., 2019). Based on 
the output results in Table 4, shows that the 
student's response to the test instrument 
contains three Eigenvalues that are more than 
one (Eigenvalue < 1). These three factors can 
explain 58.755% of the total variance. This 
means that the integrated assessment 
instrument can explain the ability of students 
by 58.755% (valid). 
 
Based on the Kaiser Criteria, that there are 
three factors formed, but there are dominant 
factors (Beavers et al., 2013). The dominant 
factor that is expected is knowledge of 
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chemistry because the instrument developed 
is based on the grid contained in the basic 
competencies in the field of chemistry, 
especially on acid-base materials. Knowledge 
of chemistry consists of mathematical ability 
and language ability (Pyburn et al., 2013). 
While the other two factors that were 
measured included personality factors and 
test implementation factors such as anxiety, 
motivation, and tendency to guess answers 
(Retnawati, 2014). 
 

The results of factor analysis can be explained 

with a scree plot to visualize the Eigenvalue as 

shown in Figure 1, the eigenvalues start 

slightly at the third eigenvalue. So, it shows 

that there are dominant factors that are 

measured by the integrated assessment 

instrument and these two factors contribute to 

the instrument. 

 

 
Figure 3. Scree Plot 

 

The unidimensional assumption is very 

difficult to fulfill ideally (Retnawati, 2014). 

However, the unidimensional assumption can 

be said to be fulfilled if the test instrument 

contains one dominant component 

(Hambleton et al., 1985). When referring to the 

first factor, the unidimensional assumption is 

said to be fulfilled if "the first factor should 

account for at least 20 percent of the test 

variance". This shows that the first factor has a 

cumulative percentage of 20% (Hambleton et 

al., 1985). As shown in the output results of 

Table 4, the percentage of the first factor is 

43.041%, so it can be stated that the 

unidimensional assumption has been fulfilled. 

If the unidimensional assumption has been 

met, then the construct validity has also been 

met. In short, nine items can be used for 

further analysis. 

 

3.3. Item Parameter Analysis 
 

3.3.1. Analysis of Instrument Model Fit 
Item fit is a method to describe whether an 

item can work optimally so that it can be used 

as a good measurement tool. The level of 

difficulty of the items with the test takers is 

said to be suitable if the established model has 

an INFIT MNSQ price in the range of 0.5 to 1.5 

(Linacre, 2002). Standardized item parameters 

mean that the items have good psychometric 

characteristics so that if measurements are 

made using these items, the measurement 

results obtained will be more accurate 

(Kriswantoro dkk, 2016). Based on the results 

of the item fit analysis in Table 5, the MNSQ 

outfit value shows that the total items are 

included in the fit category, so it can be used 

for measurement. 

 

Table 5. Results of Model Fit Analysis (Item Fit) 

Item Number INFIT MNSQ Information 
Item 1 0.77 Fit 
Item 2 1.02 Fit 
Item 3 0.94 Fit 
Item 4 0.95 Fit 
Item 5 1.01 Fit 
Item 6 0.94 Fit 
Item 7 0.97 Fit 
Item 8 1.10 Fit 
Item 9 1.01 Fit 

 

3.3.2. Item Difficulty  
The level of item difficulty is an indicator to 

describe whether the item is classified as easy 

or difficult. An item can be said to be "good" 

if it meets two requirements for a good level 

of difficulty, which are -2 logit bit +2 logit 

(Hambleton & Swaminathan, 1985). The 

results of the item difficulty level analysis are 

presented in full in Table 17 as follows. 
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Table 6. Results of the Analysis of Item Difficulty  

Item Number Item Difficulty  Information 

Item 1 0.37 Good 

Item 2 0.31 Good 

Item 3 0.36 Good 

Item 4 0.41 Good 

Item 5 0.35 Good 

Item 6 0.30 Good 

Item 7 0.24 Good 

Item 8 0.34 Good 

Item 9 0.25 Good 

 

The level of difficulty that has been formulated 

by the teacher does not mean that it is 

following the level of difficulty of the empirical 

results (Kriswantoro et al., 2016). This is 

because when making items, the teacher 

classifies items based on the level of difficulty 

(easy, medium, and high) based on their 

intuition. The quality of a test item can be 

determined from the level of difficulty 

possessed by each item. An item is said to be 

good if the item is not too difficult and not too 

easy, or in other words, the item's difficulty 

level is moderate or sufficient (Kartowagiran et 

al., 2019). Based on the results of the analysis 

of the difficulty level of the items in Table 5, it 

shows that the nine items are included in the 

good category. 

 

3.4. The Reliability of Integrated Assessment 
Instruments 

Cronbach's Alpha internal consistency 
coefficient was found to be 0.82. This means 
that there is about 82% certainty about the 
consistency of the items in obtaining more or 
less the same results over and over again. This 
shows that the test instrument is very reliable. 
This finding is supported by Ceniza and 
Cereno (2012) which states that if the 
reliability coefficient is in the range of 0.81 to 
1.0, this indicates high reliability, 0.61 to 0.80 
indicates moderate reliability, 0.41 to 0. 60 
indicates reasonable reliability, 0.10 to 0.40 
indicates low reliability, and less than 0.10 
indicates no reliability. Therefore, the 
reliability coefficient on the integrated 
assessment instrument is high 

4. Conclusion 
 

Based on the findings in this study, the 
integrated assessment instrument that has 
been prepared is based on indicators of acid-
base learning, indicators of critical thinking 
skills, and indicators of self-efficacy. Overall, 
the integrated assessment instrument that has 
been developed is declared valid based on 
content validity and construct validity, so that 
it can be used to measure critical thinking 
skills and self-efficacy on acid-base materials. 
 
Based on the results of the study, discussion, 
and conclusions that have been found above, 
the suggestions made are it is necessary to pay 
attention to the requirements in compiling 
tests in general so that the validity of the test 
kits that have been developed have a quality 
test quality. One of them is the language used 
when compiling the test must use language 
that is difficult for students to understand so 
as not to cause double meaning (ambiguous), 
making it easier for students to answer the 
tests given and the answers from test-takers as 
expected. 
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