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ABSTRACT 

This literature review aimed to analyze the effectiveness of open inquiry learning on students’ scientific attitude. 

Open inquiry learning is a learning model has the most complex level of scientific inquiry that gives students the 

opportunity to be able to identify errors, submit suggestions, to support or reject according to existing theories, 

computed chemical data through a mathematical process, and concepts so that students can improve their ability 

to investigate independently in open inquiry and students are able to carry out supervision and self-correction. 

The method of this study is a literature reviews were analyzed of the thirty two articles with the keywords which 

are used in the search are scientific attitude and open inquiry learning with a span of time from 2005 to 2020. 

This in-depth literature review uses the several steps: selection of the articles, analysis the article studies and 

categorization. Based on the literature review, students’ scientific attitude will enhance through clear instructions 

which involve students to design the chemistry learning activities. This finding indicated that open inquiry 

learning activities effective to improve students’ scientific attitude.  

Keywords: Chemistry learning, Open inquiry learning, Scientific attitude. 

1. INTRODUCTION 

Life in the 21st century is growing increasingly 

complex. This development occurs globally due to 

the influence of science and technology which are 

increasingly integrated with human life; involve the 

political, social, and economic fields known as 

techno-science [1]. The important thing in creating 

21st century abilities is the scientific attitude that 

contains the values of character education that can 

maximize students better attending the learning 

process in class. Scientific attitudes such as curiosity, 

honesty, cooperation, open-minded, diligent, and 

thoughtful ideas enable students to explore their 

initial knowledge and interpret real impression they 

experience with stimulated questions so that students 

are stimulated to respond and express their opinions 

[2]. These activities include part of open scientific 

attitudes for thoughts and ideas, building their 

knowledge by working together between teachers and 

students as well as between students and students to 

exchange experiences during teaching and learning 

activities in class [1] - [2].  

Moreover, Budiharti and Waras [3] stated that 

scientific attitude has its own machinery, these 

dimensions included the dimension of curiosity, 

data/facts respect, critical thinking, discovery and 

creativity, open mindedness and cooperation, 

perseverance and sensitivity of environmental 

changes so as to upgrade the quality of learning of 

students. Scientific attitude is an attribute that must 

be possessed by a scientist to do his work so that 

scientific attitude is needed by students to notice how 

theory meets practice [4]. But in reality based on the 

results of research by Misbah et al [5] that the 

scientific attitude scores of students in one of the 

senior high schools in Indonesia are still in the 

average range of 1.42 from the highest score are 3. 

The same thing was disclosed by Ozden & Yenice [6] 

that the scientific attitude score of students are still at 

an average level are 139.7 from the highest score are 

200.00. 

Enhancement of scientific attitudes can be carried 

out by applying an inquiry-based learning model. 

This is because inquiry-based learning can improve 
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creative thinking skills and scientific attitudes 

through activities in facing with some authentic 

problems during learning activities by conducting 

research. This learning process can also be avowed as 

an effective learning activity related to increase 

students 'creative thinking skills and an excellent 

increase in students' scientific attitudes [7]. The same 

thing was stated by Widowati, Nurohman & 

Anjarsari [8] is open inquiry learning can increase 

students' scientific attitudes in learning science. 

The purpose of discussing open inquiry learning 

to improve students’ scientific attitude through 

literature review was to investigate the effectiveness 

of open inquiry learning on students’ scientific 

attitude. The previous studies on open inquiry 

learning and scientific attitude are varied, and each 

researcher has different perspective on interpreting 

and conducting open inquiry learning and scientific 

attitude. The question guides this study is how is the 

effectiveness of open inquiry learning on students’ 

scientific attitude? 

2. RESEARCH METHOD  

This is a literature review from previous research 

which related to open inquiry learning method in 

chemistry learning. This literature review includes 

research on scientific attitude in chemistry learning. 

To investigate this study, we refer to the previous 

articles related to the open inquiry learning 

effectiveness on students’ scientific attitude. The 

following steps were taken to investigate the 

effectiveness of open inquiry learning method on 

students’ scientific attitude: (1) Selection of the 

Articles, (2) Analysis of Studies and (3) 

Categorization of the Articles. 

2.1. Selection of the Articles  

Articles selection for identified science education 

articles related to open inquiry learning and scientific 

attitude, started from peer-reviewed research journal 

in the Google Scholar database. The 

keywords which are used in the search are ‘scientific 

attitude’ and ‘inquiry' learning’ with a 

span of time from 2005 to 2020. In the beginning, the 

researchers used the Google Scholar website 

“https://scholar.google.com/” and IOP database 

website “https://iopscience.iop.org/” total of 17.200 

full texts was found. To limit the search of match 

articles which were appropriate with keywords, only 

open inquiry learning research articles were selected. 

The numbers of articles were 140 on Google Scholar 

and IOP database. 

At the second phase screening, the researchers 

select journals that focus on whence open inquiry 

learning is effective on students’ scientific attitude. 

As a result, twenty seven articles were identified.  

2.2. Analysis of Studies 

The literature reviews were analyzed of the thirty 

two articles were selected according to the research 

question articles have to be analyzed in same 

term/coding. There are 8 articles that use open 

inquiry learning and 24 articles that explain open 

inquiry learning is effective on students’ scientific 

attitude in chemistry learning.    

2.3. Categorization of the Articles 

Each article was reviewed in light of the 

developing set of research questions until the entire 

set of data was treated. The researchers also ensured 

that each article had the potential to fit into more than 

one 

finding (and sometimes many more).  

3. RESULTS AND DISCUSSION 

3.1. What is “Open Inquiry Learning”? 

Inquiry is defined as experience and exploration. 

Open inquiry involves students in the learning 

process so as to gain a deeper understanding of the 

material being taught. Open inquiry is important to 

ensure that students not only memorize the 

information needed but also be implemented to the 

development of their own questions, calculate 

mathematical data, and understanding [9]. Generally, 

open inquiry is an active learning process where 

students answer research questions through data 

analysis [10]. 

Koksal & Barberoglu [11] stated that there are 

two characteristics of inquiry learning, they are 

structured and unstructured inquiry. The 

characteristic of structured inquiry is that students get 

complete instructions that lead to procedures 

designed and obtain certain concepts or principles. In 

this case, students still develop their procedures 

independently; the task of educators is only to guide. 

The characteristics of unstructured inquiry are only 

presentations of problems, and students are free to 

choose and use their respective procedures, compile 

data, analyze and then draw conclusions. Inquiry is 

an instructional technique that line with the principles 

of constructivism in education. Constructivists assert 

that people gain knowledge by constructing meaning 

based on their experience with the environment [12]. 
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The inquiry learning model actively implicates 

students in finding and finding their knowledge 

whiles the educator as a facilitator and guides the 

course of learning. In searching and finding answers 

to a problem students are required to think critically 

and analytically [13]. In addition, the inquiry learning 

model helps students to develop intellectual 

discipline and qualified skills to improve questions 

and seek answers are hidden from students' curiosity. 

The inquiry learning phase is divided into five steps: 

(1) learners are involved in inquiry questions; (2) 

learners explore answers to questions by planning, 

designing, the results of the experiment, and 

recording the results of the experiment; (3) students 

make an explanation of the experiment data into the 

answers to questions; (4) students describe, extend, or 

apply their findings in new contexts; and (5) students 

evaluate the experiment process and produce various 

methods [14]. 

Inquiry has four levels in its implementation as a 

learning model. The level of each inquiry illustrates 

the diminishing involvement of the teacher in the 

activities or all activities of the students, so that the 

students are given an important position then and 

responsible for the learning process as the role of 

scientists both the freedom to express ideas, make 

decisions and solve problems in learning in their own 

style or way of thinking. The four levels or levels of 

inquiry are more detailed in Table 1 [15]. 

Table 1. Inquiry level 

Inquiry 
level 

Inquiry 
Questions 

Description 

1 Confirmation 
Inquiry 

The teacher has taught a specific science theme or topic. The teacher develops 
questions then and procedures that guide students through an activity where the 
results are known. 

2 Structured 
Inquiry 

The teacher gives initial questions and an outline of the procedure. Students must 
formulate an explanation of their findings through the evaluation and data 
analysis they collect. 

3 Guided Inquiry The teacher only provides research questions for students. Students are 
responsible for designing and following their own procedures for testing that 
question and then communicating their results and findings. 

4 Open/True 
Inquiry 

Learners formulate their own research questions, design and follow up with 
developed procedures, calculated mathematical data, and communicate their 
findings and results. 

 

The Royal Society's Science Policy Center [16] 

stated that open inquiry is at the core of scientific 

endeavors and experimental and observational data 

which are the basis of allowing others to identify 

errors, support, reject, or correct theories, counting 

math, and reuse data for further understanding and 

knowledge and the strong ability of science to make 

self-correction comes from the openness of 

supervision and challenges. Zion et al [17] avowed 

that to facilitate open inquiry, teachers must possess 

complex teaching skills then make it possible to 

support and direct learners in creative thinking and to 

resolve many uncertain situations. Banci and Bell 

[15] explain that the teacher gives the problem to 

students to be investigated at the level of guided 

inquiry, but at the level of open inquiry the problem 

is found by the students with teacher's direction and 

guidance so that students can find out for themselves 

what can be asked and the question finally it leads to 

new problems that need to be followed up as the next 

activity. Suryani & Sudargo [18] stated that open 

inquiry is the most complex level of learning by 

giving freedom to students to take the initiative in 

solving existing problems, including; conduct 

research activities on the topic through asking 

questions that have been formulated, determine 

hypotheses, choose equipment and procedures for 

activities independently and responsibly with the role 

of teachers who are not too involved in guiding 

students. 

Conclusion, open inquiry learning is a learning 

model has the most complex level of scientific 

inquiry able to give students the opportunity to 

identify mistakes, submit suggestions, to support or 

reject according to existing theories and concepts so 

students can improve their ability to investigate 

independently in investigations open and students are 

able to conduct supervision and self-correction. 
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3.2. What is scientific attitude?  

Scientific attitude is the ability to be consistent, 

objective and rational in problematic situations, these 

attitudes can contribute to the attitude of students in 

learning science [19]. Similarly, when John & 

Ademoia [20] revealed that someone who has a 

scientific attitude is not necessarily a scientist but he 

will think, act and show a general attitude like a 

scientist where the scientific attitude is the tendency 

of students to act well or unfavorably in class 

according to the ethics of science consistently, 

rationally and objectively. 

Students who have a scientific attitude will not 

receive a theory if it has real evidence because 

scientific attitude is a way of thinking logically 

without prejudice [21]. Agree with the statement [22] 

where the scientific attitude is "scientific spirit" or 

"scientism" which can create rational prospects so 

that it will help overcome the problem objectively 

and logical thinking. A more detailed description of 

scientific attitudes will be included in Table 2. 

Table 2. Indicators of scientific attitudes 

No Scientific attitude Indicator 

1 Curiosity Actively asking questions about the material being studied 
Observe 
Look for answers enthusiastically 
Find out every step of the activity 

2 Honesty Write observations down as is. 
Do not see the observations of others 
Do not combine facts with opinions 
Receive observations 
No cheating 

3 Cooperate Appreciate friends' findings 
Do not feel arrogant with their own opinions 
Willing to listen other people's arguments 
Do teamwork in practicum 
Willing to change opinions based on strong evidence 
Have a discussion every decision making 

4 Perseverance 

 

Appreciate friends' findings 
Do not feel arrogant with their own opinions 
Willing to listen to other people's arguments 
Work with a team in practicum 
Willing to change opinions based on strong evidence 
Have a discussion every decision making 

5 Thorough  Pay attention to empirical facts 
Work carefully in practicum 
Delay the decision until enough data is collected 
Follow activities based on instructions 

6 Critical thinking Find as much information as possible 
Pay attention to data even if it is small. 
Do not immediately accept conclusions without strong evidence 
Presenting a different report with other friends 
Change opinions in response to facts 

7 Responsible Dare to defend opinions about the results of practicum 
Gather reports and assignments on time 
Clean tools, materials, and laboratories after class practice 

During the learning process, students are trained 

to respect data and think openly to obtain information 

based on the results of data collection and analysis 

during practicum. Scientific attitude influences 

student achievement. If the scientific attitude is 

better, so the learning achievement more complete. 

The application of learning models will be 

implemented well if students have a good scientific 

attitude. Rohaeti, Prodjosantoso and Irwanto [23] also 

stated that the learning environment is a determining 

factor that influences students' scientific attitudes 

such as rationality, curiosity, open-minded, aversion 

to superstition, objectivity, intellectual honesty, 

suspended judgment, critical-mindedness and 

humility during the learning process. 

A scientific attitude can make thinking more open 

and willing to consider new facts when making 

judgments, do not make conclusions until all the facts 

are collected and have enough accurate evidence to 

make conclusions [24]. Scientific attitudes in learning 

are often associated with attitudes to science [25]. 

These two attitudes are interrelated influencing the 

action. Scientific attitudes in learning science 

contribute high in the formation of scientific attitudes 
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of students, but there are still other factors that 

contribute. The application of knowledge and 

abilities/skills based on scientific attitudes makes it 

possible for students to make decisions and solve 

problems. Scientific attitude becomes a matter of 

students that must be considered [26] and improved 

[27]. Science learning needs to lead to scientific 

attitude [28]. 

3.3. Correlation between Open Inquiry 

Learning and scientific attitude 

Open inquiry learning is skills-based learning 

which in the process of inquiry learning activities 

involved some skills. John & Ademoia [20] have 

stated that a scientific attitude is the ability to be 

consistent, objective and rational in problematic 

situations, this attitude can contribute to the attitudes 

of students in studying science. It is the same when 

Kusumaningrum, Ashadi1 and Indriyanti [29] have 

revealed that a scientific attitude is the tendency of 

students to act either good or bad in class according 

to science ethics consistently, rationally and 

objectively. Since a long time ago, the role of 

teachers to develop students 'scientific attitudes, such 

as providing examples of scientific attitudes, namely 

enthusiasm for new discoveries, so that there has 

been a sense of enthusiasm in students for new 

discoveries, it will be easy to direct students' 

thinking, with new findings that can change the ideas 

or opinions they have expressed [30]. Open inquiry 

learning teaches important skills. The skills involve 

in open inquiry learning shown in the Table 3. 

 

Table 3. The results of students’ scientific attitude 

Author Indicator of Scientific Attitude 

Hastuti, Nurohman, and Setianingsih  (2018) [27] Curiosity, respects toward facts, and open mindedness 
Nath and Thomas (2012) [31] Rationality, curiosity, open-mindedness, open-

mindedness,  objectivity of intellectual belief, computed 
chemical data through a mathematical process, and 
suspended judgement 

Mayangsari, Yusrizal and Mustafa (2019) [32] Curiosity, respect for data/facts, critical thinking, discovery 
and creativity, open minded and team player, 
perseverance, computed chemical data through a 
mathematical process, and sensitivity to surrounding 
environment 

Widowati, Nurohman, and Anjarsari (2017) [8] Curiousity, respect towards facts, and care towards 
environment. 

Sandika and Fitrihidajati (2018) [7] Curiosity, computed chemical data through a 
mathematical process, and objectivity 

Putra, Milama, and Saridewi (2017) [33] Courius, respect to data, flexible thinking, critical thinking, 
and considerate attitude to environment 

Misbah, Dewantara, Hasan, and Annur (2018) [5] Curiosity,  discovery, critical thinking, computed chemical 
data through a mathematical process, and strong 
determination 

Lacap (2015) [34] Curiosity, open-mindedness, aversion to superstition, 
objectivity and rationality 

Ekawati (2017) [35] Curiosity, open mind, objective, willingness to postpone 
judgments, persistence 

Pitafi and Farooq (2012) [36] Curiosity, criticality, rationality, open mind, objective, 
willingness to postpone judgments, humility 

Applying open inquiry learning requires students 

to develop research questions, decide what methods 

to use, collect and analyze data, and handle ambiguity 

in their data, and present conclusions, thereby 

encouraging students to have good scientific attitudes 

such as curiosity, respect towards facts, and care 

towards the environment [8]. Learners start to 

collaborate and group discussions understand the 

methods they develop and analyze their findings so 

that it will help develop students' scientific attitudes 

in group work [7]. Open inquiry learning opens up 

students' way of thinking, that the learning material 

being studied can be easily understood by looking 

and understanding events that they have known 

before. If this open inquiry learning system is 

successfully implemented, it will train students' 

thinking skills to be more improved, so that if 

students are faced with a variety of complex 

problems, students will be able to overcome them. 

Open inquiry as one of the learning models that play 

an important role in the education system has the 

potential to improve their thinking abilities and 

scientific attitudes [8]. 

Open inquiry-based learning can facilitate the 

development of learner attitudes. Attitude is the result 
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of learning which belongs to the affective domain. 

Attitude is a judgment or belief system that 

influences a persons’ behavior towards people, 

objects and processes or events [32]. Related with the 

opinions of Putra, Milama and Saridewi [33] through 

inquiry that is able to provide the widest opportunity 

for students and develop scientific attitudes in 

students. Inquiry learning provides an opportunity for 

students to interact between those believed by 

previous students and new evidence they have 

obtained to achieve better understanding through 

process and exploration so as to give rise to students' 

attitudes to continue to seek explanations and respect 

the opinions of others, and have an open attitude with 

new ideas, think critically, honestly, and creatively 

like the performance done by scientists [5]. Learning 

activities through inquiry exposes students to 

concrete experiences so that students learn actively, 

where they are encouraged to take initiatives in 

efforts to solve problems, make decisions, and 

develop research skills and train students into lifelong 

learning [33]. 

3.4. Why is open inquiry learning effective 

on students’ scientific attitude?  

The first reason why open inquiry learning is 

effective in improving students' scientific attitudes is 

learning activities. Open inquiry based learning 

activities stimulate students to use their prior 

knowledge and skills. Learning activities provide a 

supportive environment for students to explore and 

use the skills they have acquired. The activities 

carried out in chemistry learning determine the 

attainment of students' attitudes. Open inquiry 

learning provides learning steps that guide students to 

carry out activities that involve students in 

conducting investigations and direct experience with 

objects. Open inquiry based learning activities 

support students to have a better understanding of a 

topic, deeper learning, higher level reading, and 

increased motivation to learn [37]. 

The second reason why open inquiry-based 

learning is effective in improving students 'scientific 

attitudes is students' skills in inquiry. Students make 

observations and conclude to stimulate questions. 

They conduct investigations and research while 

solving problems and building teamwork to achieve 

learning goals through various activities that require 

science process skills [32]. 

 

 

4. CONCLUSION 

The finding indicated that instruction in open 

inquiry learning able to give students the opportunity 

to identify mistakes, submit suggestions, to support 

or reject according to existing theories and concepts 

so students can improve their ability to investigate 

independently in investigations open and students are 

able to conduct supervision and self-correction so 

open inquiry model effective to improve students’ 

curiosity, respect to data, critical thinking, open 

mindedness, discovery and rationality because the 

open inquiry learning process provides a supportive 

environment for students to explore prior knowledge, 

computed chemical data through a mathematical 

process, and skills in carrying out the steps of inquiry 

to solve problems through teamwork in chemistry 

learning. 
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