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ABSTRACT

Learners of all ages deserve the best instructional strategies and methods that equip them with
the skills and learnings they need to keep up with the changing world. The educational system
around the world has been doing its best to provide quality education for all. For over four
decades, Inquiry-based Learning (IBL) has been utilized along with different disciplines
(Callison, 2015; Addison & Meyers, 2013) and has become pivotal in changing classrooms into
delightful, engaging and, student-centered learning environments (Farooqi, 2020). This paper
reviewed different articles and journals that talk about the Effects of Inquiry-based Learning on
the Performance of the Learners and be able to identify research gaps of this study. The various
articles included in this review date back from 2011-present (2021). This paper revealed that
Inquiry-based learning is indeed an effective learning and. teaching strategy as the reviewed
articles suggest and has a positive effect on the performance of learners along with the different
contributing factors to learners’ achievement.
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INTRODUCTION

Education is the pillar of the advancements of technology and the developing world. The call for
improvement and pursuit of quality education has been the lingering topic of research and
scholarly papers all this time. The need to compensate for the growing demand for improvement
to cope up and produce competitive and better human resources is the main task of the
educational sector.

This life-changing goal of education drives all sectors of society to look for ways to improve the
strategies, approaches and, methods used in the teaching and learning process. Varied disciplines
of the teaching and learning process have been the backbone of many different classrooms that
contributed to the kind of society we have right now. IBL or Inquiry-based Learning has already
been used along with these disciplines for a long time.

Different jurisdiction of education around the world has introduced circular initiatives that
emphasize the need for students to practice and engage in Inquiry-based Learning (Scott, D.M.
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et. al, 2018). Many see Inquiry-based Learning (IBL) as the key to better learners as it gives
deeper meanings to what is learned.

There is a long and strong tradition of the use of inquiry-based learning approaches especially in
science education (Avsec & Kocijancic, 2014). But it is easily incorporated and can be used in
all subjects.

This literature review will open an avenue for a wider perspective about the subject matter and
will give way for researchers to better understand how IBL affects the learners’ performance.
Identifying the gaps in existing and available articles and related kinds of literature is very
crucial to address the points where improvement is needed. Moreover, this study will provide a
better picture for studies about Inquiry-based learning and similar topics.

DISCUSSIONS
Inquiry-based Learning as an Approach

Young children and humans are naturally curious about the world around them. The thirst for
knowledge is somewhat insatiable that pushes us to seek out new experiences and challenges and
try novel things with utmost enthusiasm (Saltman, 2012). This is the same reason why it is a
must to provide a better and quality education for mankind.

It is essential to understand the core topic of this paper before discussing its effects on learners’
performance. As an educator, IBL or inquiry-based learning strategy or method is still hard to
facilitate especially for young learners. Moving away from the traditional way of teaching is still
a challenge that we tend to overcome over time. The fast pace of change in education challenges
most educators to find ways to encourage learners to be more active and involved in the teaching
and learning process.

Inquiry-based learning is a kind of approach to learning that focuses on the involvement of
students in the hunt for their learning. It is a learning model that is student-centered and is in
pursuit of a question or a problem. It provides an alternative process of an aural description of
autonomy, experience, motivation, and academic challenges (Buchanan et. al.,2016).

Based on studies conducted, Inquiry-based learning leads to better engagements among students
throughout a class period and provides a greater grasp and understanding of the content
knowledge, and creates an atmosphere of overall engagement (Wheatley, 2018). Through IBL,
students experience academic engagement that gives the feeling of relevance and choice that
delves them to value their work and matters learned (Buchanan et.al., 2016).

In the traditional way of teaching, teachers are the fountain of learning. In Inquiry-based
learning, students are the main actors. Hands-on working is an essential part of inquiry-based
learning that helps in the formation of understanding in the theoretical knowledge and ideas
(Schmid & Bogner 2018).

In the study conducted by Johnson & Cuevas, 2016, An inquiry approach requires students to
construct and discover knowledge through meaningful activities and personal investigations. It is
an act of gaining skills and knowledge through asking for information. Inquiry-based learning
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stimulates active engagement of learners in the cognitive and discovery of learning activities
(Lee, 2014).

Gomez and Suarez, 2020, suggests that among the approaches or strategy for developing
intellectual autonomy and complex thought process, Inquiry-based learning has positioned itself
to the top. It is considered as the most recommended “active” methodologies that can be used by
teachers that allow optimum learner involvement.

Inquiry-based learning showed suitability for both genders (Schmid & Bogner 2018) it provides
equal opportunity for all to deepen their knowledge about what is taught. It is suggested to
improve students’ critical thinking skills because the method aims to enhance students’
interpretation, evaluation, analysis, inference, self-regulation, and explanation skills which are
the essential core of critical thinking skills (Wale & Bishaw, 2020).

Rather than being passive audiences that receive knowledge, Inquiry-based learning and
instruction allow students to be more self-directed and act as active participants in the learning
process. This shift in increased autonomy combined with responsibility and self-direction
improves the higher thinking skills and more sophisticated understanding that are encapsulated in
the theoretical benefits of Inquiry-based learning (Constantinou et. al., 2018). It is well-suited for
helping learners become active students because it situates learning in real-world problems, and
it makes students responsible for their learning or understanding (Avsec & Kocijancic, 2014).

Effects of Inquiry-based Learning on the Performance of Learners

Numerous studies suggest that inquiry-based learning is beneficial to the performance of
learners. Inquiry-based learning or IBL requires the involvement of the learners in their learning
process. To ensure students’ success and achievement, learners must fully understand and apply
the content material as IBL encourages and involves students in the process of scientific
discovery and makes science relevant toward the real-world concerns (Darling-Hammond et.al.,
2020).

In the study conducted by Lindsey Bailey (2018), she found out that Inquiry-based Learning has
allowed greater comprehension and understanding of the content covered and provided a strong
connection on the essential question that resonated through six weeks of intervention amongst
her students.

A similar study where Nadim Farooqi (2020) applied Inquiry-based Learning in teaching
Mathematics in early childhood found out that the use of Inquiry-based Learning whilst young
will provide a strong foundation in mathematics. Many of the participants in his study gave
positive feedback on the impact of Inquiry-based Learning on student engagement and building a
foundation of skills. An increase in student achievement in math classes that utilized Inquiry-
based Learning was noticed and reported. Teachers together with the administrators believe that
IBL will yield a positive impact and success for learners in mathematics.

Shahleen et. al., (2015), concluded that compared to the traditional way of teaching, Inquiry-
based learning is more effective. She suggested that elementary level students should be taught
using innovative methods of teaching like Inquiry-Based Learning to better understand scientific
concepts. In her study, it is proven that students showed better science performance when taught
using Inquiry-based Learning.
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Inquiry-based learning unleashes the ability to think critically and posed positive results in
learners’ performance in the fields of science. These findings were reflected in the studies of
Sutrisno et. al., 2020, Cairns, D. (2019), Baker & Robinson (2018), Laksana (2017), Johnson &
Cuevas (2016), Schmid & Bogner (2015), Ergul (2011). IBL had much more significant effects
on students’ achievement than the process skills and their attitude towards science as a subject
(Aktamus, H., Higde, E. & Ozden, B. (2016). The implementation of IBL has a direct and positive
relationship with the performance and achievement of learners. However, the key to its success
lies in the hands of the teacher and the way of its execution. Planning and developing inquiry-
based learning lessons can be time-consuming and resources may be limited but it is all worth it
as students can make direct connections and experience a deeper understanding through hands-
on experiential and first-hand learning experiences that have an overall positive impact and
benefit for student achievement, retention, and knowledge-recall (Wilson, 2020). Some Inquiry-
based learning practices shown a significant linear positive relationship to science achievement
particularly contextualizing science learning outcomes (Cairns, D. 2019). This learning approach
aspires to engage learners in an authentic discovery process (Pedaste et. al., 2015) which is very
evident whilst imploring the said approach. However, Inquiry-based learning cannot be applied
as a universal method. Teachers still need to adjust according to learners’ particularities (Skoda,
et. al., 2015) and find the best-suited way to ensure high learning outcomes.

Science and inquiry-based learning have a very intimate relationship. Inquiry is a vital part of
learning scientific concepts, and it is crucial to tickle the interests of learners to unleash the
scientists in them. In another field of science, Septyastuti, H.L. et. al., 2021, used Inquiry-based
learning as the goal to attain by the OE3R strategy for learning hydrocarbon topics for
undergraduate learners and the results revealed that OE3R strategy as inquiry-based learning is
effective for learning chemistry.

Inquiry-based Learning can also be used along with different strategies to attain optimum
beneficial results for the learners. Yuliati, Rigatoni & Mufti (2018) have employed IBL along
with Physics Educational Technology (PhET) Simulations and found out that the application of
IBL has encouraged students to change the approach used by the students in problem-solving,
thus, learners showed better problem-solving skills.

Inquiry-based learning can lead to a definite increase in student engagement, motivation, and
academic performance with long-term retention of knowledge (Wilson, 2020). Inquiry-based
learning gives students opportunities to talk about their familiarity and collaboratively participate
actively in the learning process (Lynn, 2012).

Performance and achievement of learners are the results of many other factors that sum up how
the learners are being developed. Extrinsic Goal orientation is defined as the evaluation of
themselves and comparing it with friends, Inquiry-based learning has developed this domain in
learners (Bayram et. al., 2013) It allowed learners to scientifically construct new-found
knowledge, and lessons are more question-driven. The better level of inquiry that the learners
implement, the more involved they become (Elthanahy & Furrow, 2019).

Applications of Inquiry-based learning result in harnessing effective thinking and metacognitive
skills (Damopoli et. al., 2020, Nunaki, Jan et. al., 2019). It can yield more effectiveness than the
more expository approaches to instruction as long as the learners are supported adequately
(Lazonder & Harmsen, 2016). School climate is also a factor that helps in the success of the
learning approach.
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It is not a secret that one of the reasons why educational sectors are looking for ways to improve
the quality of education of today’s generation is that there is still the existence of low learning
outcomes of students despite the efforts given. Low learning outcomes are the results of learning
models (Andrini, 2016) that do not meet the needs of the present learners’ of today. Learning
models are important because it is the design that is implemented by the teacher inside the
classroom. If the learning model is inappropriate to the needs of the learners, it will result in
boredom, burnout, monotonous activities, and less grasping of the content that makes the
learners less motivated to learn (Andrini, 2016).

In the context of other fields or subjects, Inquiry-based learning has also proven its effectivity
and different studies supported these findings. In the published study of Kogan & Laursen, 2013,
the application of inquiry-based learning in mathematics has engaged students not just in
exploring mathematical problems but as well as proposing and testing hypothetical guesses and
developing proofs to support their solution and explain their ideas about the subject matter. His
study suggests that the benefit of active learning may be lasting and significant for some students
(if not all). The same sentiments regarding effectivity of Inquiry-based learning in mathematics
subjects were also the focus of the journal written by Caitriona Rooney, 2012. Samuel Kai Wah
Chu, S.K. Tse, Ken Chow, 2011, found out that inquiry-based learning has a positive effect and
impact on the development of students’ information and literacy skills in different aspects of the
field. Ali, Abdi 2014, has given proof that learners whose teacher applied Inquiry-based learning
achieved higher scores than the ones that are taught traditionally while in the study conducted by
Demet SEVER, Ph.D & Meral GUVEN, Ph.D. (2014), results showed a significant difference
between the pre and post-tests. There is a greater increase in the scores obtained by the
experimental group than the controlled group and proven that Inquiry-based learning yields
positive results and students had changed resistance behaviors.

SYNTHESIS

The articles, studies, and journals reviewed in this expository paper revealed that Inquiry-based
learning has a positive effect on the performance of the learners across most fields of learning.
However, it cannot be considered as a universal method (Skoda et. al., 2015) and the key to
reaching its optimum positive results lies in the execution and application of the teachers as it
needs to take planning and developing inquiry-based learning lessons into deep consideration
(Wilson, 2020). Inquiry-based learning can be used in all fields of learning and is expected to
yield promising results to learners’ performance. However, the identified learning gaps for this
study or topic are “ The Effects of Teacher execution or application on the success rate of
Inquiry-based Learning” and “Effects of Inquiry-based Learning on the Performance of Learners
in an Online Class”. The bottom line still entails the importance of the roles of the teachers and
educators to the success of this learning approach.

REFERENCES
Abdi, A. (2014). The Effect of Inquiry-based Learning Method on Students’ Academic

Achievement in Science Course. Department of Educational
Sciences Payame noor University , PO BOX 19395-3697 Tehran, Iran

GSJ© 2021
www.globalscientificjournal.com



GSJ: Volume 9, Issue 7, July 2021
ISSN 2320-9186 289

Addison, C., & Meyers, E. (2013). Perspectives on IL: A framework for conceptual
understanding. Information Research, 18(3), Paper C27.
Retrieved from http://InformationR.net/ir/18-3/colis/paperC27.html

Andrini, V. S. (2016). The effectiveness of inquiry learning method to enhance students’
learning outcome: A theoritical and empirical review. Journal of Education and Practice,
7(3)

Aktamis, H., Higde, E., & Ozden, B. (2016). Effects of the inquiry-based learning
method on students’ achievement, science process skills and attitudes towards science: A
meta-analysis science. Journal of Turkish Science Education, 13(4), 248-261

Avsec, S., & Kocijancic, S. (2014). Effectiveness of inquiry-based learning: How do
middle school students learn to maximise the efficacy of a water turbine? International
Journal of Engineering Education, 30(6), 1436-1449

Bailey, L.(2018). The Impact of Inquiry-Based Learning on Academic Achievement in
Eighth-Grade Social Studies. (Doctoral dissertation). Retrieved from
https://scholarcommons.sc.edu/etd/4481

Baker, M., & Robinson, J. S. (2018). The effect of two different pedagogical delivery
methods on students’ retention of knowledge over time. Journal of Agricultural
Education, 59(1), 100-118. https://doi.org10.5032/jae.2018.01100

Buchanan, Shelly, Harlan, Mary Ann, Bruce, Christine, and Edwards,
Sylvia (2016) Inquiry based learning models, information literacy, and student
engagement: a literature review. School Libraries Worldwide, 22 (2). pp. 23-39.

Callison, D. (2015). The evolution of inquiry: Controlled, guided, modeled, and free.
Santa Barbara, CA: Libraries Unlimited.

Constantinou, C. P., Tsivitanidou, O. E., & Rybska, E. (2018). What is inquiry-based
science teaching and learning? In O. E. Tsivitanidou, P. Gray, E. Rybska, L. Louca,
& C. Constantinou (Eds.), Professional development for inquiry-based science teaching
and learning (pp. 1-23). Cham: Springer International Publishing.

Damopolii et al 2020 J. Phys.: Conf. Ser. 1567 042025

Darling-Hammond, L., Flook, L., Cook-Harvey, C., Barron, B., & Osher, D. (2020).
Implications for educational practice of the science of learning and development. Applied
Developmental Science, 24(2), 97-140. https://doi.org/10.1080/10888691.2018.1537791

Demet SEVER, Ph.D & Meral GUVEN, Ph.D (2014) The  Effect of  Inquiry-Based
Learning Approach on Student Resistances in Science and Technology
Course, Correspondence: Anadolu University, Education Faculty, Yunusemre Campus,
26470/ Eskisehir, Turkey

GSJ© 2021
www.globalscientificjournal.com


http://informationr.net/ir/18-3/colis/paperC27.html
https://scholarcommons.sc.edu/etd/4481
https://doi.org10.5032/jae.2018.01100
https://doi.org/10.1080/10888691.2018.1537791

GSJ: Volume 9, Issue 7, July 2021
ISSN 2320-9186 290

Ergil, R., Simsekli, Y., Calis, S., Ozdilek, Z., Gécmencelebi, S., & Sanli, M. (2011). The
effects of inquiry-based science teaching on elementary school students’ science process
skills and science attitudes. Bulgarien Journal of Science and Education Policy
(BJSEP), 5(1), 48-68.

Eltanahy M, Forawi S. Science Teachers’ and Students’ Perceptions of the
Implementation of Inquiry-Based Learning Instruction in a Middle School in Dubai.
Journal of Education. 2019;199(1):13-23. doi:10.1177/0022057419835791

Farooqi, N. (2020). Teacher Perception of Inquiry-Based Teaching in Mathematics in
Early  Childhood (Thesis, Concordia  University, St. Paul). Retrieved
from https://digitalcommons.csp.edu/cup_commons_grad_edd/422

Gomez, R.L., Suarez, A.M. Do inquiry-based teaching and school climate influence
science achievement and critical thinking? Evidence from PISA 2015.1J STEM Ed 7, 43
(2020). https://doi.org/10.1186/s40594-020-00240-5

Helda Lupita Septyastuti, Sutrisno, Hayuni Retno Widarti, SuwonoHadi, HabiddinHabidd
in, Rodi¢Dusica. (2021) The effectiveness of inquiry-based learning with OE3R strategy
for scientific argumentation skill. AIP Conference Proceedings 2330:1, 020004.

Jiii Skoda, Pavel Doulik ,2Martin Bilek, Ivana Simonova. (2015) THE EFFECTIVENESS
OF INQUIRY BASED SCIENCE EDUCATION IN RELATION TO THE LEARNERS
MOTIVATION TYPES . Journal of Baltic Science Education, Vol. 14, No. 6 P. 791-803)
1Jan Evangelista Purkyn& University in Usti nad Labem, Czech Republic. 2University of
Hradec Krélové, Czech Republic

Johnson, S. A.; & Cuevas, J. (2016). The effects of inquiry project-based learning on
student reading motivation and student perceptions of inquiry learning processes. Georgia
Educational Researcher, 13(1), Article 2. https://doi.org/10.20429/ger.2016.130102

Kogan, M., Laursen, S.L. Assessing Long-Term Effects of Inquiry-Based Learning: A
Case Study from College Mathematics. Innov High Educ 39, 183-199 (2014).
https://doi.org/10.1007/s10755-013-9269-9

Laksana, D.N L. (2017). The Effectiveness of Inquiry Based Learning for Natural
Science Learning in Elementary School. Journal of Education Technology, Laksana, D.N
Laksana, D.N L. (2017). The Effectiveness of Inquiry Based Learning for Natural
Science Learning in Elementary School. Journal of Education Technology, 1(1)

Lazonder AW, Harmsen R. Meta-Analysis of Inquiry-Based Learning: Effects of
Guidance. Review of Educational Research. 2016;86(3):681-718.
d0i:10.3102/0034654315627366

Lee, Y. H. (2014). Inquiry-based teaching in second and foreign language pedagogy.
Journal of Language Teaching and Research, 5(6), 1236-1244 Academy Publisher
Manufactured in Finland.

GSJ© 2021
www.globalscientificjournal.com


https://digitalcommons.csp.edu/cup_commons_grad_edd/422
https://doi.org/10.1186/s40594-020-00240-5
https://aip.scitation.org/author/Septyastuti%2C+Helda+Lupita
https://aip.scitation.org/author/Sutrisno
https://aip.scitation.org/author/Widarti%2C+Hayuni+Retno
https://aip.scitation.org/author/Suwono%2C+Hadi
https://aip.scitation.org/author/Habiddin%2C+Habiddin
https://aip.scitation.org/author/Habiddin%2C+Habiddin
https://aip.scitation.org/author/Habiddin%2C+Habiddin
https://aip.scitation.org/author/Rodi%C4%87%2C+Du%C5%A1ica
https://doi.org/10.20429/ger.2016.130102
https://doi.org/10.1007/s10755-013-9269-9
https://doi.org/10.3102/0034654315627366

GSJ: Volume 9, Issue 7, July 2021
ISSN 2320-9186 291

Ellen

Lynn, H.B. (2012). Guided Inquiry using the 5E Instructional Model with High School
Physics. Montana State University Bozeman, Montana

Margus Pedaste, Mario Maeots, Leo A. Siiman, Ton de Jong, Siswa A.N. van Riesen,
Ellen T. Kamp, Constantinos C. Manoli, Zacharias C. Zacharia, Eleftheria
Tsourlidaki,Phases of inquiry-based learning: Definitions and the inquiry
cycle,Educational Research Review,Volume 14,2015,Pages 47-61,ISSN 1747-938X,
https://doi.org/10.1016/j.edurev.2015.02.003
https://www.sciencedirect.com/science/article/pii/S1747938X15000068

Nunaki, J. H., Damopolii, I., Kandowangko, N. Y., & Nusantari, E. (2019). The
Effectiveness of Inquiry-based Learning to Train the Students’ Metacognitive Skills
Based on Gender Differences. International Journal of Instruction, 12(2), 505-
516. https://doi.org/10.29333/iji.2019.12232a

Pedaste,Margus, Mario Maeots, Leo A. Siiman, Ton de Jong, Siswa A.N. van Riesen,
T. Kamp, Constantinos C. Manoli, Zacharias C. Zacharia, Eleftheria Tsourlidaki, Phases
of inquiry-based learning: Definitions and the inquiry cycle, Educational Research
Review, Volume 14, 2015, Pages 47-61, ISSN 1747-938X,
https://doi.org/10.1016/j.edurev.2015.02.003.

Preston, L., Harvie, K., & Wallace, H. (2015). Inquiry-based Learning in Teacher
Education: A Primary Humanities Example. Australian Journal of Teacher Education,
40(12). http://dx.doi.org/10.14221/ajte.2015v40n12.6

Rooney, Caitriona (2012) How am | using Inquiry-based Learning to Improve my Recites
and to Encourage Higher-order Thinking among my Students of Mathematics?
Educational Journal of Living Theories 5

99 https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.462.8857&rep=repl&type

=pdf

Saltman, D. (2012). Student-directed learning comes of age. Education Digest, 77(7), 4-
8.

Sandika, B., & Fitrihidajati, H. (2018). Improving creative thinking skills and scientific
attitude through inquiry-based learning in basic biology lecture toward students of
biology  education. JPBI  (Jurnal Pendidikan Biologi Indonesia),  4(1), 23-
28. https://doi.org/10.22219/jpbi.v4i1.5326

Samuel Kai Wah Chu, S.K. Tse, Ken Chow,Using collaborative teaching and inquiry
project-based learning to help primary school students develop information literacy and
information skills, Library & Information Science Research,Volume 33, Issue
2,2011,Pages 132-143

Schmid, S., & Bogner, F. (2015). Does inquiry-learning support long-term retention of
knowledge? International Journal of Learning, Teaching and Educational Research,
10(4). 51-70. https://www.ijlter.org/index.php/ijlter/article/view/289

GSJ© 2021
www.globalscientificjournal.com


https://doi.org/10.1016/j.edurev.2015.02.003
https://www.sciencedirect.com/science/article/pii/S1747938X15000068
https://doi.org/10.29333/iji.2019.12232a
http://dx.doi.org/10.14221/ajte.2015v40n12.6
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.462.8857&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.462.8857&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.462.8857&rep=rep1&type=pdf
https://doi.org/10.22219/jpbi.v4i1.5326
https://www.ijlter.org/index.php/ijlter/article/view/289

GSJ: Volume 9, Issue 7, July 2021
ISSN 2320-9186 292

Scott, D. M., Smith, C. W., Chu, M.-W., & Friesen, S. (2018). Examining the efficacy of
inquiry-based  approaches to  education. Alberta  Journal of  Educational
Research, 64(1), 35-54. [Google Scholar]

Shaheen, Nighat & Alam, Tayyab & Mushtaq, Muhammad & Bukhari, Maqsud. (2015).
Effects of Inquiry Based Learning on the Performance of students’ At Elementary Level
in Rawalpindi City: An Experimental Study. Academic Research International. 6. 382-
397.

Wale,B.D and Bishaw, K.S.,(2020) Effects of using inquiry-based learning on EFL
students’ critical thinking skills. Asian-Pacific Journal of Second and Foreign Language
Education 5: (9). Department of English Language and Literature, Faculty of Social
Sciences and Humanities, Woldia University, Woldia, Ethiopia. 2 Department of English
Language and Literature, Faculty of Humanities, Bahir Dar University, Bahir Dar,
Ethiopia https://sfleducation.springeropen.com/track/pdf/10.1186/s40862-020-00090-
2.pdf

Wheatley, Kimberly, "Inquiry-Based Learning: Effects on Student Engagement™ (2018).
Honors Projects. 417. https://scholarworks.bgsu.edu/honorsprojects/417

Wilson, Celeste Elizabeth, "The Effects of Inquiry-Based Learning and Student
Achievement in the Science Classroom" (2020). Student Research Submissions.
370. https://scholar.umw.edu/student_research/370

Yuliati, L., Riantoni, C., Mufti, N. (2018). Problem solving skills on direct current
electricity through inquiry-based learning with PhET simulations. International Journal of
Instruction, 11(4), 123-138. https://iles.eric.ed.gov/fulltext/EJ1191674.pdf

GSJ© 2021
www.globalscientificjournal.com


http://scholar.google.com/scholar_lookup?hl=en&volume=64&publication_year=2018&pages=35-54&issue=1&author=D.+M.+Scott&author=C.+W.+Smith&author=M.-W.+Chu&author=S.+Friesen&title=Examining+the+efficacy+of+inquiry-based+approaches+to+education
https://sfleducation.springeropen.com/track/pdf/10.1186/s40862-020-00090-2.pdf
https://sfleducation.springeropen.com/track/pdf/10.1186/s40862-020-00090-2.pdf
https://scholarworks.bgsu.edu/honorsprojects/417
https://scholar.umw.edu/student_research/370
https://files.eric.ed.gov/fulltext/EJ1191674.pdf



