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Abstract: This research aimed to improve student's learning outcomes on chemical equilibrium material 

through the application of guided inquiry learning used blended learning to determine students’ activities and 

student responses for applied learning. This study uses observation and test methods to collect data and One 

Group Pretest-Posttest Design to determine an increase in student learning outcomes. The research was 

conducted at SMA Al-Islam Krian for the 2021/2022 academic year. The results showed that implementation of 

guided inquiry learning based on blended learning was 98.8%, with a very good category. The percentage of 

student activity is 96%. The learning outcomes obtained by the students showed an increase between the pretest 

and the posttest, with an average n-gain value of 0.8 in the high category, and from results of paired sample t-

test was obtained by the Sig. (2-tailed) 0.000 < 0.005, which means that there is a significant difference. The 

results of student responses during learning are 96%. This research concludes that guided inquiry learning can 

improve students’ learning outcomes on chemical equilibrium materials. 
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INTRODUCTION 

There is a minimum completeness criterion 

(KKM) as a learning completeness criterion which 

refers to the graduation competency standard, 

where one aspect of the assessment is knowledge 

competence. According to Sutarno and Mukhidin 

(2013) explained that student success in learning 

can be seen from the results of the reviewed values 

regarding minimum completeness criterion [1]. 

Student learning outcomes can determine students' 

level of understanding and ability after following 

the learning process, which is then assessed and 

measured in the form of nominal numbers [2]. 

Several schools' student chemistry learning 

outcomes are still low, far from the minimum 

completeness criteria [3], such as at SMA Al-Islam 

Krian. The results of the pre-research obtained 

student's chemistry learning outcomes in the realm 

of knowledge (cognitive) chemical equilibrium 

material are still lower than the specified KKM of 

75. The low value of student learning outcomes is 

because the teacher provides learning or selects an 

ensuite method used [4]. Based on the results of 

interviews, it was found that teachers tend to use 

the lecture method in providing learning in the 

classroom. Another factor affecting the low value 

of students learning outcomes is the lack of student 

interest in chemistry. Students think that learning 

chemistry is difficult to understand. It is supported 

by the results of pre-research in class XII MIPA 3 

SMA Al-Islam Krian, where 70% of students think 

that chemistry learning is difficult to understand. It 

is caused due to the number of words that are 

difficult to understand and many formulas used so 

that students more often memorize than understand 

the formula [5]. 

Based on the pre-study above, we need a 

learning model for the student center. The teachers 

only act as facilitators to actively expand their new 

knowledge [6]. In the current era of globalization, 

it is very demanding to increase students' 

knowledge. Students' potential for the breadth of 

their knowledge will be very beneficial in 

competition in today's 21st-century education. [7]. 

The current curriculum development, namely 

the 2013 curriculum, also demands student-

oriented learning, where students are placed as 

learning subjects. Student-oriented learning will 

produce learning outcomes equally in cognitive, 

affective, and psychomotor aspects. Student-

oriented learning is guided inquiry. The inquiry 

learning models are learning activities that 

emphasize the thinking process in understanding 

natural phenomena and finding their learning 

concepts [8]. According to Wahyudi and Supardi 

(2013), guided inquiry learning is a learning model 

that can help learners learn and gain insight into 

knowledge in their way [9]. It is following the 

statement of Asmi (2020), states with guided 

inquiry, students can be more active in carrying out 

learning activities to improve scientific attitude 

skills and student learning outcomes[10]. 

Inquiry learning combined with blended 

learning is a mix of offline and online learning that 

can help students thrive in the 21st century[11]. 

Blended learning can produce active, creative, 

more in-depth, and student-centered learning and, 

more interesting, improve student achievement[12]. 

The application of guided inquiry can increase 

students' opportunities to improve analytical skills 

and thinking skills [13]. 
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Guided inquiry learning is also very suitable 

to be applied in chemistry learning. Students are 

taught to find their concepts to become meaningful 

learners [14]. The research conducted, students’ 

learning outcomes were improved at the cognitive 

levels of C3 (Application), C4 (Analysis), and C5 

(Evaluation). 

Based on the description above, it is hoped 

that inquiry learning using blended learning can 

improve student learning outcomes in chemical 

equilibrium material. Therefore it needs to be done 

"Guided inquiry learning-based blended learning 

on chemical equilibrium material improve students’ 

learning outcomes for class XI Senior High 

School." 

 

RESEARCH METHOD 

This research uses quantitative descriptive 

analysis, which describes accurate, factual, and 

systematic variables [15]. The research was 

conducted at SMA Al-Islam Krian. The targets of 

research are class XI MIPA 3 SMA Al-Islam 

Krian. Data collection techniques were carried out 

using observation, tests, and questionnaires. 

The design used in this research is one group 

pretest-posttest, namely the technique used to 

determine the difference before and after being 

given treatment. The design of one group pretest 

and posttest can be described as follows: 

 

 

 

Description :  

O1 = Student learning outcomes before being given 

learning 

X = Given learning 

O2 = student learning outcomes after being given 

learning. 

   The analysis of the data obtained is an analysis 

of implementation learning, student activities, 

learning outcomes in the cognitive domain of 

students, analysis of students' cognitive levels (C3, 

C4, C5), and analysis of student responses. 

  Implementation of guided inquiry learning and 

student activities were analyzed using the learning 

implementation sheet and student activity 

observation sheet. The data obtained is then 

converted, which refers to table 1 below. 

 

Table 1. Criteria for Learning Implementation 

 

No Range Criteria 

1 0% - 20% Not Good 

2 21% - 40% Not enough 

3 41% - 60% enough 

4 61% - 80% good 

5 81% - 100% Very Good 

      [16] 

  The implementation of learning can be effective 

if it is at a percentage of 61% by getting good and 

very good categories.  

  Student learning outcomes were analyzed one 

group pretest-posttest. The results pretest and 

posttest then calculated the value of n-gain to know 

the improvement of student learning outcomes. The 

formula used: 

𝑛 − 𝑔𝑎𝑖𝑛 =  
𝑠𝑘𝑜𝑟 𝑝𝑜𝑠𝑡𝑒𝑠𝑡 − 𝑠𝑘𝑜𝑟 𝑝𝑟𝑒𝑡𝑒𝑠𝑡

𝑠𝑘𝑜𝑟 𝑚𝑎𝑘𝑠𝑖𝑚𝑎𝑙 − 𝑠𝑘𝑜𝑟 𝑝𝑟𝑒𝑡𝑒𝑠𝑡

 

Furthermore, the results of n-gain values are 

grouped according to table 2 below: 

 

Table 2. Criteria for Gain Value 

 

No Value Range Category 

1 G ≥ 0,7 High 

2 0,3 ≤ G < 0,7 Medium 

3 G < 0,3 Low 

      [10] 

  Besides being analyzed by calculating the value 

of gain value, student learning outcomes were also 

analyzed statistically with test normality and t-test 

to find out the difference in the value of the pretest-

posttest. T-test refers to the provisions hypothesis 

by statistics, namely: 
Ho = no significant difference between the pretest 

and posttest realm  knowledge 

H1 = no significant difference between the pretest 

and posttest realm of knowledge 

As for guidance in making decisions on statistical 

analysis, this : 

1. If the value Sig. (2-tailed) < 0.005, then the 

hypothesis (Ho) is accepted, and the 

hypothesis (H1) is rejected. 

2. If the value Sig. (2-tailed) > 0.005, then the 

hypothesis (Ho) is rejected, and the hypothesis 

(H1) is accepted. 

  Student responses to the given learning were 

analyzed using student response questionnaires. 

The response results obtained are then analyzed 

about Guttman's scale criteria, according to Table 3 

below: 

Table 3. Guttman’s scale criteria 

 

Answer Score 

Yes 1 

No 0 

 

RESULT AND DISCUSSION 

Guided inquiry learning can improve student 

learning outcomes on chemical equilibrium 

material in class XI MIPA 3 SMA Al-Islam Krian. 

This research includes implementation of guided 

inquiry learning, student activities, students’ 

learning outcomes in the cognitive domain, and 

student responses questionnaires. 

 

 

Pretest  Treatment       Postest 

    O1         X            O2 
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Figure 1. Graph of percentage implementation of the guided inquiry learning. 

 

Implementation of the Guided Inquiry Learning 

The purpose of observation is to discover the 

learning process provided by educators by applying 

a guided inquiry model following syntax. Three 

observers carried out this observation by filling out 

the provided learning implementation sheet—the 

results of the implementation of guided inquiry 

learning according to Figure 1. 

This research was in 3 meetings; there were 6 

phases of guided inquiry-based on blended learning 

at each meeting. As for the syntax of guided 

inquiry learning, (1) focusing students' attention; 

(2) Presenting a phenomenon; (3) helping students 

formulate hypotheses to explain phenomena; (4) 

encouraging students to collect data; (5) 

formulating and conclusions; (6) reflect on problem 

situations and thought processes. [17] 

According to Harding, Kaczynski, and Wood 

(2005), Blended learning is a learning approach 

that integrates traditional offline learning and 

distance learning that uses online learning 

resources (especially web-based) and a variety of 

communication options that educators and students 

[18] can use. 

Based on the graph of the implementation of 

guided inquiry learning in Figure 1, quality guided 

inquiry learning applied at each stage is in very 

good criteria. The average percentage of 

implementation at each meeting is 98.8%. 

Following Riduwan's (2015) statements states that 

learning is said to be effective if the percentage of 

learning implementation is 61% in good and very 

good categories.  
 

Student Activities  

. Analysis of student activities was carried out 

using student activity observation sheets which 

were observed by three observers every 3 minutes 

of student activity. This analysis aims to analyze 

student activity and observe student behavior 

during the learning process. The results obtained 

can be used as a benchmark for learning in the 

classroom. 

According to Riduwan (2015), student activity 

is categorized as good if relevant student activities 

are 61%. The results of observed student activities 

are according to Figure 2. 

 

Figure 2. Graph of student activity 

 

The graph of student activity in Figure 2 shows 

that the percentage of relevant student activities is 

greater than the percentage of irrelevant activities. 

It means students can take part in blended learning 

to be more active and innovative in the learning 

process. This description follows the opinion Sahni 

(2019), which states that blended learning is very 

useful because it is innovative, active, student-
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centered, and interesting to improve student’s 

learning outcomes. 

 

Student Learning Outcomes in the Cognitive 

Area 

Analyzing students’ learning outcomes in the 

cognitive domain aims to determine student 

learning outcomes in chemical equilibrium material 

before-after learning is given. Analysis was carried 

out by calculating the value of Gain to see the 

increase in student learning outcomes—the 

following table data on the results of increasing 

students' gain values. 

 

Table 4. Value the n-gain of students on the ability 

of the realm of knowledge 

 

Total of student Criteria 

8 
Medium 

26 
High 

 

The pretest and posttest questions given are in 

the form of multiple-choice and essay, cognitive 

levels ranging from C3-C5 levels, meaning that 

they range from the cognitive level to the 

application level to the evaluation level. 

  Students' cognitive abilities are categorized as 

good because the n-gain value obtained is medium 

and high. For the results of students’ learning 

outcomes, completeness can be complete. The 

average students’ learning outcome after being 

given learning is 86.32. It means that the average 

value obtained is 75 so that overall XI MIPA 3 

students are said to be complete in learning 

outcomes of chemical equilibrium material. 
In addition to being tested by calculating the 

Gain value, the analysis of student learning 

outcomes in the cognitive domain was also 

calculated statistically using a statistical test paired 

sample t-test to know the difference between the 

average pretest scores and posttest. Before the t-

test, a normality test was conducted to determine 

that the data used were normally distributed. From 

results of paired sample t-test were obtained by the 

Sig. (2-tailed) 0.000 < 0.005, which means that 

there are significant differences between the pretest 

and posttest, so Ho accepted 

The T-test value of pretest and posttest are 

presented in Table 5. 

 

Table 5. Result of Paired Sample t-Test 

 

 t df Sig. (2-tailed) 

Pair 1 
Pretest - 

Postest 
-32,813 36 ,000 

 

In addition to analyzing student learning 

outcomes as a whole, this study also analyzes 

student learning outcomes for each cognitive level, 

namely cognitive level C3 (Application), C4 

(Analysis), and level C5 (Evaluation). The analysis 

was carried out by calculating the gain value from 

the pretest and posttest results at each cognitive 

level. The result data for gain value for each 

cognitive level is presented in Figure 3 below. 

 

Figure 3. Results of the  gain value at each 

cognitive level 

 

 Bloom's taxonomy is level groups thinking 

abilities from low (simple) to higher (complex) 

levels. According to Kreathwohl (2002:214), the 

bloom taxonomy in the cognitive domain includes 

C1 (remember), C2 (understand), C3 (apply), C4 

(analysis), C5 (evaluation), and C6 (creativity) 

[19]. This study only used cognitive levels at C3 to 

C5. The cognitive level C3 (applying) is defined as 

applying or applying an experimental procedure or 

solving problems. Level C4 (analyzing) means 

breaking down the material in analyzing a problem. 

While the level of C5 (evaluating) means making 

decisions based on criteria or standards. Problems 

at level C5 are usually found in concluding the 

results of experiments or determining conclusions 

from the analysis of a problem. 

 Figure 3 shows that the results of gain value at 

each cognitive level are in the medium and high 

criteria. The average gain value is 0.8, with a high 

category. 

 

Student Responses 

Analysis of student responses was carried out 

refers to the results of questionnaires that students 

have answered. The questionnaire given is in the 

form of a statement about the guided inquiry 

learning process used blended learning that has 

been given. The questionnaire was compiled based 

on the Guttman scale with yes and no answers. 
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The results of this research from the student 

response questionnaire obtained 98.5% of students 

stated that learning with the guided inquiry model 

was very fun, more interesting, and better able to 

understand chemical equilibrium material. The 

scores obtained in the subsequent response 

questionnaires were averaged, and the percentage 

of student responses obtained was 96%, with a very 

good category. It indicates that guided inquiry 

learning based on applied blended learning can 

increase students' positive responses. This 

statement follows the opinion of Riduwan (2015), 

which states that the results of student responses 

are said to be positive if the average percentage of 

responses obtained is 61% 

 

CONCLUSION 

 The conclusions drawn from this research are 

that the application of guided inquiry learning-

based blended learning can improve students’ 

learning outcomes in class XI MIPA 3 SMA Al-

Islam Krian. It can be seen that the increase in the 

n-gain values obtained for students of 0.8 in the 

high category, and there is a significant difference 

in the result of the pretest and posttest with the 

results of the paired sample t-test is 0,000 < 0.005. 

The implementation of learning, observing student 

activities, and student responses were obtained in a 

very good category. 
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