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Abstract: 

The inquiry-based teaching method is a method based on analytical thinking and 

requires a logical sequence with gradual steps that are implemented with full knowledge 

of the purpose. At the same time, it has an objective character and presupposes students' 

familiarity with the rules of logic. The research autonomy of students depends on the 

degree of familiarity and practice with scientific skills. Inquiry learning as a constructivist 

approach, on the one hand, has as its ultimate goal the creation of meanings by students 

who build knowledge with the practices of scientists. At the same time, it has an objective 

character and presupposes students' familiarity with the rules of logic. The selection - 

formulation of research questions is a very important process during the 

conceptualization phase of inquiry-based learning. Inquiry-based learning has gained a 

place in engineering curricula and in the classroom, and the availability of online learning 

environments has given it a new dimension as a pedagogical tool. Τhe PhET Interactive 

Simulations project at the University of Colorado Boulder creates free interactive math 

and science simulations. PhET sims are based on extensive education research and 

engage students through an intuitive, game-like environment where students learn 

through exploration and discovery. 
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1. Introduction  

 

Inquiry learning is a pedagogical approach - strategy that was developed in the 1960s 

during the discovery learning movement, as an alternative to traditional forms of 

teaching, which mainly utilized memorization strategies. In inquiry learning, students 

construct knowledge with the practices of scientists. Its philosophy has its roots in 

discovery learning (Bruner, 1961) and obeys the principles of (constructivism). Since the 

beginning of the 20th century, Dewey had already proposed the active participation of 
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the student in learning with the guidance of the teacher who would assume the role of 

mediator. Specifically, according to the scientific method (Bruner, 1961), the student 

must: a) become aware of complex situations, b) clarify the problem that arises, c) 

formulate a provisional hypothesis, d) test this hypothesis or revise it after rigorous 

testing, and e) act to find the solution. 

 According to Barrow (2006), Dewey's original view from the early 20th century 

was that teaching students should increase their personal scientific knowledge, 

discussing topics that are interesting and capable of being studied by students. Later, in 

1937, the element of correlating the problems under study with the experience and 

intellectual ability of the students was added, while in 1944, the stages of the scientific 

method that must be followed to achieve "reflective thinking" were re-formulated, 

consisting of: a) presenting a problem, b) forming a hypothesis, c) collecting data during 

the experiment, and d) formulating conclusions. 

 According to Schwab (1960), science is a series of ideas that are renewed with new 

knowledge, and students should treat science as a series of conceptual structures that are 

revised. At the same time, he considered the inquiry method as a basic method of 

motivating the use of the laboratory to search for knowledge and reference in science and 

encouraged science teachers to use the laboratory to study scientific concepts (Schwab, 

1963). 

 Science teaching during the second half of the 20th century was the subject of study 

by various organizations and associations such as the American Association for the 

Advancement of Science - AAAS, (https://www.aaas.org/, National Research Council - 

NRC) (Rutherford & Ahlgren, 1989). The publication of the relevant “Project 2061”, which 

concerned a long-term research and development initiative focused on improving the 

science education of Americans so that all of them can become literate in science, 

mathematics and technology, contained a reference to the investigation and 

implementation suggestions consisting of: a) starting with questions about nature, b) 

providing a historical perspective, c) focusing on the collection - use of data with the 

activation and collaboration of learners for expression rather than memorization of terms 

and d) connecting discovery with knowledge. 

 The National Science Education Standards (NSES) (1996), went beyond “Project 

2061”, addressed the teaching of Science and described the process of implementing 

inquiry. The National Research Council (2000), which contradicted the views of Dewey 

and Schwab, proposed not to teach all concepts of science through inquiry and further 

expanded the views of Dewey and Schwab to practice students in inquiry to develop 

critical thinking. It also identified five (5) basic characteristics of inquiry which include: 

a) activating students with scientifically oriented questions, b) collecting data from 

students to develop and evaluate their answers to the questions, c) explanations given by 

students, d) evaluation of students themselves for the answers they gave, e) justification 

and explanation of the choice of the answer method (National Research Council, 2000). 

 According to Queensland Ministry of Education (2018), the key characteristics of 

inquiry are: a) implementation in stages, b) authenticity of student and teacher reflection, 
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c) utilization of prior knowledge to build - invest new knowledge, d) consolidation of 

knowledge - understanding in questions, e) active involvement of students in practical 

processes and communication with other students, f) the iterativeness of the approach as 

the resulting knowledge can be revised according to new research data/results, g) the 

possibility of reflection and metacognition and h) continuous evaluation based on 

criteria. 

 The skills that are cultivated in students during the implementation of inquiry-

based learning consist of: a) Observation, as a mental/cognitive function that differs 

depending on age and situation (e.g. a student has a different observation than a 

university researcher scientist), b) Drawing a conclusion from observation data, 

automatic explanation - interpretation of an observed event, c) Classification, as a more 

complex activity than observation that can distinguish similarities - differences in 

processes, situations, etc., d) Measurement, where students find the values of various 

quantities, e) Calculation, where students perform mathematical operations to determine 

the value of various quantities, f) Prediction, where a future situation is determined 

regardless of whether it is confirmed, as the incorrect prediction has many learning 

elements, g) Communication, as students describe and record their observations, 

represent and present the data that arise, h) Controlling variables, as students identify 

and distinguish the variables of the process - experiment, i) Formulating a hypothesis, 

where students formulate the expected result of a process or experiment, j) Conducting 

an experiment, which includes the flow chart of an experiment until the presentation of 

the results, and k) Interpreting data, where the organization of data, the extraction of 

conclusions and the evaluation of results by other students or groups of students take 

place (Apostolopoulos, 2015). 

 Referring to international bibliography for the use of the inquiry approach, the 

greater understanding of scientific facts, the acquisition of skills required to understand 

these facts, the understanding of the nature of science and the development of a positive 

attitude towards science are indicatively highlighted (Chiappetta & Adams, 2004; 

Aktamış, Hiğde & Özden, 2016). In a related study in classrooms of different schools, a 

92% improvement in understanding was observed among students who followed 

inquiry-based learning compared to students who followed the standard curriculum 

(Lambert & Whelan, 2008). 

 

2. Phases and Types of Inquiry-based Learning 

 

The effectiveness of the inquiry method as a teaching approach has been highlighted by 

many studies (Alfieri et al., 2011), as it is considered appropriate for engaging students in 

scientific - discovery processes. At the same time, the division of research into parts 

highlights and signals key issues and stages of scientific thinking, while it is a method 

that can be supported in a digital environment (Pedaste et al., 2015). 

 The bibliographic review on inquiry learning highlights several frameworks that 

move in the same direction for building knowledge with scientific processes. According 
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to Pedaste et al. (2015), Figure 1 proposes a framework that incorporates all these 

characteristics in five (5) phases. 

 

 
Figure 1: Analysis of the exploratory approach in 5 phases - Pedaste et al. (2015). 

 

 The proposed framework of five (5) phases contains the phases of engagement - 

orientation, conceptualization, research, conclusions and discussion. Specifically: 

• 1st phase of Engagement - Orientation: stimulating students' interest in a topic 

that constitutes the "problem" of the investigation, 

• 2nd phase of Conceptualization: interpretation of concepts related to the 

"problem". The questions/hypotheses are products of this phase, 

• 3rd phase of Research: research in sources, in case questions have been 

formulated in the previous phase, experimentation in case experimental 

hypotheses have been formulated. This is followed by organization, processing 

and interpretation in relation to questions/hypotheses of the previous 

conceptualization phase, 

• 4th phase of Conclusions: checking the ability to support questions/hypotheses 

from the results of the research process that was implemented. It is a process 

where meanings are created from the collected data, and new knowledge and 

generalizations are synthesized, 

• 5th phase of Discussion: discussion with the possibility of activation at any phase 

chosen by the teacher. Sub-phases of Discussion according to the proposed 

framework are a) Communication - presentation of results from some or all phases 

of the Investigation to others (classmates, other work groups, teachers) and 
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receiving feedback, b) Reflection - description, evaluation and discussion of one or 

all phases with the aim of cultivating metacognitive skills and Elaboration - 

possibility of applying knowledge to new areas to formulate new 

questions/hypotheses. 

 According to Banchi and Bell (2008), a model is proposed that categorizes inquiry 

into four (4) categories. The differentiation of the categories lies in the amount of 

information provided to students.  

 The four types of inquiry approach listed in Table 1, according to MacKenzie 

(2016), where T: Teacher, S: Student consist of: 

a) Confirmatory Inquiry, where students are provided with the questions, the 

process and the results of the investigation in advance. It is a useful option for 

engaging students with little or no experience in an investigation process or for 

practicing a specific skill, 

b) Structured Inquiry, where students are provided with the questions and the 

method in advance, but proceed to document their answers based on the data they 

have collected. It is a common choice of investigation, especially for young 

students, who thus have the opportunity to practice the scientific method of 

investigation, gaining valuable experience for engaging in more open-ended 

investigations, 

c) Guided Inquiry, where students are provided with only the research question. 

After the discussion in which the research question has been raised, students 

design their own research method to follow in order to verify the 

hypothesis/question and subsequently interpret the results obtained. It is a 

successful option as students have greater participation in the overall process 

where they practice collecting - recording data, implementing experiments and 

drawing conclusions. The role of the teacher is guiding, supportive, encouraging, 

and generally facilitating the entire research process, and 

d) Open Inquiry, where students are provided with complete freedom of scientific 

action in the fields of programming, design and implementation). It is an option 

where students generate questions/formulate hypotheses, design and carry out the 

research, derive results and formulate conclusions that they communicate. 

Obviously, it requires experience from students in research processes, a high level 

of knowledge, and scientific reasoning. 
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Table 1: Types of inquiry learning 

 
 

3. Application of the Method 

 

Cultural subject: Technology 

Research topic - Subject: Law of resistance 

Educational Level: High school 

Duration of teaching: 1 teaching hour 

 

A. Objective: 

 Students, after the end of the teaching, will be able to: 

a. Knowledge level 

• distinguish the quantities that affect the resistance of a conductor, 

• understand the relationship between the resistance of a conductor and a) the 

length of the conductor, b) the cross-sectional area of the conductor, and c) the 

resistivity of the conductor material. 

b. Skill level 

• develop the ability to collaborate with their classmates, 

• record results and reach conclusions in a scientific manner after data 

processing, 

• use digital interactive applications - simulations. 

c. Attitude Level 

• develop a collaborative culture and a positive attitude towards scientific critical 

thinking and working, 

• cultivate respect for the personality and diversity of others within a team. 

 

B. Classroom Organization: 

Teaching can be implemented in a Computer Lab or in a classroom where an Interactive 

Whiteboard and laptops are available. For the implementation of the Worksheet, it is 

necessary to utilize computers with an internet connection and use the digital platform 

of Phet-Colorado - Simulations (https://phet.colorado.edu/sims/html/resistance-in-a-

wire/latest/resistance-in-a-wire_all.html) as shown in Figure 2. 

about:blank
about:blank
about:blank
about:blank
about:blank
https://phet.colorado.edu/sims/html/resistance-in-a-wire/latest/resistance-in-a-wire_all.html
https://phet.colorado.edu/sims/html/resistance-in-a-wire/latest/resistance-in-a-wire_all.html


Gerasimos Antypas 

INQUIRY-BASED LEARNING - PEDAGOGICAL  

APPLICATION USING EDUCATIONAL DIGITAL TECHNOLOGY

 

European Journal of Education Studies - Volume 12 │ Issue 6 │ 2025                                                                                   232 

 

 
Figure 2: Phet-Colorado simulation 

 

 Students are divided into groups of 3-4 people and complete - process data. They 

also complete an individual evaluation sheet at the end of the lesson. The implementation 

time of the activity is 45 minutes. 

 

C. Pedagogical Approach: 

The purpose of implementing the Inquiry Based Learning method is for students to learn 

how to learn on their own, by investigating problems and issues that concern them and 

are related to their daily lives. The main goal of the teacher must be to teach students how 

to learn by acting like scientists. 

 Teaching is based on the guided inquiry method and follows the relevant 

implementation phases. The role of the teacher is coordinating, supportive and 

encouraging. Students use the materials and teaching tools to approach new knowledge 

and are gradually led to draw conclusions that are communicated to the class as a whole. 

The digital application functions as an investigative tool that activates students in 

exploratory and collaborative learning, promoting their critical thinking. 

• 1st phase of Engagement - Orientation: The teacher stimulates the interest of the 

students with an authentic everyday topic that constitutes the "problem" of the 

investigation. The students are asked for their opinion on a topic that is presented 

with an image, video, object or simple oral report. 

 

• 2nd phase of Conceptualization: The teacher presents the concept related to the 

teaching unit with a presentation and questions and answers. The question or 

hypothesis to be investigated is given by the teacher (e.g. If the length, or the 

resistivity or the cross-sectional area of a conductor is changed, the resistance of 

the conductor changes). 

 

• 3rd phase of Research: The digital experimental process is implemented by the 

students in steps that are recorded on a worksheet, data is collected that is 

processed in relation to the initial question or hypothesis. 
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 Specifically, the following steps are implemented: 

 

Step 1: 

Access the digital application of Phet Colorado - (Phet Interactive Simulations) at the link: 

https://phet.colorado.edu/sims/html/resistance-in-a-wire/latest/resistance-in-a-

wire_all.html  

 

Step 2: 

Set the conductor resistivity (ρ) to 0.01Ω*cm. 

Set the conductor length (L) to 20cm and the conductor cross-section (A) to 7.5cm2. 

Complete a measurement table with the results for resistance (R) for conductor resistivity 

values (ρ): 0.01Ω*cm, 0.20Ω*cm, 0.50Ω*cm, 0.70Ω*cm, 1.00Ω*cm. 

 

Step 3: 

Set the conductor length (L) to 5.0cm. 

Set the conductor resistivity (ρ) to 0.50Ω*cm and the conductor cross-section (A) to 

7.5cm2.  

Complete the measurement table with the results for resistance (R) for conductor length 

values (L): 5.0cm, 7.0cm, 10cm, 15cm, 20cm. 

 

Step 4: 

Set the conductor cross-section (A) to 1.0cm2. 

Set the conductor resistivity (ρ) to 0.50Ω*cm and the conductor length (L) to 20cm. 

Complete the measurement table with the results for resistance (R) for conductor cross-

section values (A): 1.0cm2, 5.0cm2, 10cm2, 12cm2, 15cm2, 

 

• 4th phase of Conclusions: The data collected by the students are used to extract 

the results of the research process that was implemented and lead to conclusions 

on the basis of which new knowledge is synthesized and generalizations are 

formed. 

Indicative conclusions - circle your choices: 

o The value of resistance (R) changes / does not change when the specific resistance 

of a conductor (ρ) that expresses the material of the conductor changes. 

o The value of resistance (R) changes / does not change when the length (L) of the 

conductor changes. 

o The value of resistance (R) changes / does not change when the cross-sectional area 

(A) of the conductor changes. 

  

• 5th phase Discussion: The results of the groups are presented to the class plenary 

and the relevant conclusions are drawn. This is followed by Reflection - 

description, evaluation and discussion of one or all phases with the aim of 
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cultivating metacognitive skills and Elaboration - the ability to apply knowledge 

to new areas to formulate new questions/hypotheses. 

 

4. Discussion 

 

The inquiry-based teaching method is a method based on analytical thinking and 

requires a logical sequence with gradual steps that are implemented with full knowledge 

of the purpose. At the same time, it has an objective character and presupposes familiarity 

of students with the rules of logic. The research autonomy of students depends on the 

degree of familiarity and practice with scientific skills. 

 The framework of teamwork allows for the free negotiation of ideas between 

group members, which will lead to creative proposals for management and problem-

solving. The positive results consist indicatively in the development of critical skills, 

understanding of concepts, motivation to find - upgrade knowledge through research 

processes and the creation of an open learning climate (Wallace & Kang 2004). 

 The selection - formulation of research questions is a very important process 

during the conceptualization phase in an inquiry-based approach. Essential elements of 

formulation are the expressions “how”, “what” and “why” at its beginning, the 

identification of independent and dependent variables and the correlation, description or 

comparison of variables. Characteristics that include, among others, the feasibility of 

implementing an investigative approach, as well as the necessary technical skills, 

logistical infrastructure, financial requirements and the allocation of a reasonable time 

for the implementation of the educational action, constitute the parameters of the success 

of the teaching method. According to Hulley et al. (2007), the satisfaction of “FINER” 

criteria for the development of good questions is proposed. The "FINER" criteria consist 

of: a) F (Feasible): which includes sufficient technical experience - know-how, reasonable 

time - cost allocation and ability to manage the question framework, b) I (Interesting): as 

it will answer a real researcher/student problem, c) N (Novel): confirmation, rejection or 

extension of research findings, d) E (Ethical): based on existing ethics, e) R (Relevant): 

with scientific knowledge and future research. 

 Given the possibility of utilizing electronic learning environments with new digital 

cognitive tools (hardware/software), inquiry-based learning has gained its place in the 

curricula of educational engineers, but also in the overall learning process of a school 

class (Komis, 2004). 

 Typical examples are simulations (e.g. Photodentro: photodentro.edu.gr/, Phet 

Colorado https://phet.colorado.edu/el/, etc.), virtual laboratories (e.g. Tinkercad 

https://www.tinkercad.com/), educational programming environments (e.g. Scratch 

https://scratch.mit.edu/), educational games, virtual reality applications, which can be 

utilized in the educational process. 

 The PhET Interactive Simulations program at the University of Colorado at 

Boulder creates free interactive math and science simulations. PhET simulations are 
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based on extensive educational research and engage students in an intuitive, playful 

environment where students learn through exploration and discovery. 

 Inquiry-based learning is not a set of instructions that teaches students to follow 

the scientific method, but an educational methodological approach that focuses on 

developing problem-solving skills through the scientific method. The view of Open 

Inquiry as the only authentic Inquiry-based learning is a misconception documented by 

Banchi & Bell (2008), accompanied by the notion that for students to successfully 

implement it, prior experience using structured inquiry that adequately develops 

scientific inquiry skills is required. 

 As Inquiry Learning aims at high cognitive levels, it is up to teachers to encourage 

divergent thinking in students, which leads to critical thinking. In addition, laboratory 

courses that provide students with kinesthetic skills are a key area that can provide 

valuable know-how for implementing inquiry learning. 

 

Conflict of Interest Statement 

The author declares no conflicts of interest. 

 

About the Author 

Gerasimos Antypas holds a diploma in Chemical Engineering and Bachelor’s Degree in 

Environment Technology. He also has a Master’s degree in Educational Studies, a 

Master’s degree in Education Management and a specialization in Counseling and 

Vocational Guidance. He serves as a Consultant for Chemical Engineering Education in 

Secondary Education. He has also served in the position of principal at the Second 

Chance School of Patras and at the 2nd Second Chance School of Prison St. Stefan in the 

region of West Greece. He is interested in teacher training and especially in adult 

education, as he holds a certification for adult training in technology, quality 

management, safety, hygiene and environmental issues. His research work refers to 

environment research, in school administration, and mainly tο teacher training in 

innovation practices in education. He has participated in Summer Schools in the area of 

the environment. He has also published articles in conference proceedings (32), and 

international & Greek journals (19) on the above topics. 

 

 

References 

 

Aktamış, H., Hiğde, E. & Özden, B. (2016). Effects of inquiry - based learning method on 

students’ achievements, science process skills and attitudes towards science: A 

meta-analysis science.  Journal of Turkish Science Education, 13(4), 3-23. 

http://dx.doi.org/10.12973/tused.10183a  

Alfieri, L., Brooks, P. J., Aldrich, N. J., & Tenenbaum, H. R. (2011). Does discovery-based 

instruction enhance learning? Journal of Educational Psychology, 103(1), 1-18. 

http://dx.doi.org/10.1037/a0021017  

about:blank
about:blank
about:blank
about:blank
about:blank
http://dx.doi.org/10.12973/tused.10183a
http://dx.doi.org/10.1037/a0021017


Gerasimos Antypas 

INQUIRY-BASED LEARNING - PEDAGOGICAL  

APPLICATION USING EDUCATIONAL DIGITAL TECHNOLOGY

 

European Journal of Education Studies - Volume 12 │ Issue 6 │ 2025                                                                                   236 

Apostolopoulos, Κ. (2015). Teaching by Inquiry. Seminars. Retrieved from http://ekfe-

chalandr.att.sch.gr/Advisors/Apostolopoulos/LearningTheories/ 

Apostolopoulos_ 2015_Teaching_by_inquiry.pdf.  

Banchi, H., & Bell, R. (2008). The Many Levels of Inquiry. Science and Children, 46(2), 26-

29. Retrieved from https://www.michiganseagrant.org/lessons/wp-

content/uploads/sites/3/2019/04/The-Many-Levels-of-Inquiry-NSTA-article.pdf 

Barrow, L.H. (2006). A Brief History of Inquiry: From Dewey to Standards. Journal of 

Science Teacher Education, 17, 265-278. https://doi.org/10.1007/s10972-006-9008-5 

Bruner, J. S. (1961). The act of discovery. Harvard Educational Review 31(1): 21-32. Retrieved 

from https://psycnet.apa.org/record/1962-00777-001 

Chiappetta E. L. & Adams, A. D. (2004). Inquiry-based instruction. The Science Teacher, 

71(2), 46-50. Retrieved from 

https://www.researchgate.net/publication/234659526_Inquiry-

Based_Instruction_Understanding_How_Content_and_Process_Go_Hand-in-

Hand_with_School_Science 

Fragaki, M. (2008). Structure of Learning Scenarios. Deliverable WP6 Pedagogical 

Framework-Pilot Implementation/T61 Pedagogical Framework, Research 

Academic Computer Technology Institute, Greece. 

Hulley S., Cummings S., Browner W. (2007). Designing clinical research. 3rd ed. 

Philadelphia (PA): Lippincott Williams and Wilkins. Retrieved from 

https://tilda.tcd.ie/epidemiology-biostatistics-course/course-

material/assets/Class2/Designingclinicalresearch_4th-edition.pdf 

Komis, B. (2004). Introduction to the educational applications of Information and 

Communication Technologies. Athens: New Technologies Publications. 

Lambert, J. & Whelan, E. N. (2008). Improving achievement for linguistically and 

culturally diverse learners through an inquiry-based Earth systems curriculum. 

Journal of Elementary Science Education, 20(4), 61-79. Retrieved from 

https://link.springer.com/article/10.1007/BF03173677 

National Science Education Standards. (1996). National Academy Press. Washington, DC. 

Retrieved from https://nap.nationalacademies.org/catalog/4962/national-science-

education-standards 

National Research Council. (2000). Inquiry and the national science education standards. 

Washington, DC: National Academy Press. Retrieved from 

https://nap.nationalacademies.org/catalog/9596/inquiry-and-the-national-science-

education-standards-a-guide-for  

Pedaste,  M., Maeots, M., Siiman, L., Ton de Jong, Riesen, S., Kamp, E., Manoli, C., 

Zacharia, Z., Tsourlidaki, E. (2015). Phases of inquiry-based learning: Definitions 

and the inquiry cycle. Educational Research Review 14, 47-61. 

https://doi.org/10.1016/j.edurev.2015.02.003  

Rutherford, F J, & Ahlgren, A. (1989). Science for all Americans: A Project 2061 report. 

Washington, DC: American Association for the Advancement of Science. 

Retrieved from 

about:blank
about:blank
about:blank
about:blank
about:blank
http://ekfe-chalandr.att.sch.gr/Advisors/Apostolopoulos/LearningTheories/%20Apostolopoulos_%202015_Teaching_by_inquiry.pdf
http://ekfe-chalandr.att.sch.gr/Advisors/Apostolopoulos/LearningTheories/%20Apostolopoulos_%202015_Teaching_by_inquiry.pdf
http://ekfe-chalandr.att.sch.gr/Advisors/Apostolopoulos/LearningTheories/%20Apostolopoulos_%202015_Teaching_by_inquiry.pdf
https://www.michiganseagrant.org/lessons/wp-content/uploads/sites/3/2019/04/The-Many-Levels-of-Inquiry-NSTA-article.pdf
https://www.michiganseagrant.org/lessons/wp-content/uploads/sites/3/2019/04/The-Many-Levels-of-Inquiry-NSTA-article.pdf
https://doi.org/10.1007/s10972-006-9008-5
https://psycnet.apa.org/record/1962-00777-001
https://www.researchgate.net/publication/234659526_Inquiry-Based_Instruction_Understanding_How_Content_and_Process_Go_Hand-in-Hand_with_School_Science
https://www.researchgate.net/publication/234659526_Inquiry-Based_Instruction_Understanding_How_Content_and_Process_Go_Hand-in-Hand_with_School_Science
https://www.researchgate.net/publication/234659526_Inquiry-Based_Instruction_Understanding_How_Content_and_Process_Go_Hand-in-Hand_with_School_Science
https://tilda.tcd.ie/epidemiology-biostatistics-course/course-material/assets/Class2/Designingclinicalresearch_4th-edition.pdf
https://tilda.tcd.ie/epidemiology-biostatistics-course/course-material/assets/Class2/Designingclinicalresearch_4th-edition.pdf
https://link.springer.com/article/10.1007/BF03173677
https://nap.nationalacademies.org/catalog/4962/national-science-education-standards
https://nap.nationalacademies.org/catalog/4962/national-science-education-standards
https://nap.nationalacademies.org/catalog/9596/inquiry-and-the-national-science-education-standards-a-guide-for
https://nap.nationalacademies.org/catalog/9596/inquiry-and-the-national-science-education-standards-a-guide-for
https://doi.org/10.1016/j.edurev.2015.02.003


Gerasimos Antypas 

INQUIRY-BASED LEARNING - PEDAGOGICAL  

APPLICATION USING EDUCATIONAL DIGITAL TECHNOLOGY

 

European Journal of Education Studies - Volume 12 │ Issue 6 │ 2025                                                                                   237 

https://books.google.ro/books/about/Science_for_All_Americans.html?id=LKadi

KAUljEC&redir_esc=y 

Research Academic Institute of Computer Technology RAICT. (2010). Educational 

material for the training of teachers - Issue 1 (General Part). Training and 

Education Department RAICT - Training and Education Department (TED), 

Patras. 

Schwab, J. (1960). Enquiry, the science teacher, and the educator. The Science Teacher, 27, 

6-11. Retrieved from https://www.jstor.org/stable/1083585 

Schwab, J., Supervisor. (1963). Biology Teachers’ Handbook. John Wiley and Sons, Inc., New 

York and London. Retrieved from 

https://archive.org/details/biologyteachersh0000unse/page/n5/mode/2up 

Spyratou, E., Goumenakis, G. (2008). Educational scenario evaluation. Teacher training 

in the use and utilization of ICT in the educational teaching process A' Period, 

2007-2008, Section 3.4 

Wallace, C. S., & Kang, N. (2004). An investigation of experienced secondary science 

teachers’ beliefs about inquiry: An examination of competing belief sets. Journal of 

Research in Science Teaching, 41, 936-960. https://doi.org/10.1002/tea.20032 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

about:blank
about:blank
about:blank
about:blank
about:blank
https://books.google.ro/books/about/Science_for_All_Americans.html?id=LKadiKAUljEC&redir_esc=y
https://books.google.ro/books/about/Science_for_All_Americans.html?id=LKadiKAUljEC&redir_esc=y
https://www.jstor.org/stable/1083585
https://archive.org/details/biologyteachersh0000unse/page/n5/mode/2up
https://doi.org/10.1002/tea.20032


Gerasimos Antypas 

INQUIRY-BASED LEARNING - PEDAGOGICAL  

APPLICATION USING EDUCATIONAL DIGITAL TECHNOLOGY

 

European Journal of Education Studies - Volume 12 │ Issue 6 │ 2025                                                                                   238 

 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 
Creative Commons licensing terms 

Author(s) will retain the copyright of their published articles agreeing that a Creative Commons Attribution 4.0 International License (CC BY 4.0) terms 
will be applied to their work. Under the terms of this license, no permission is required from the author(s) or publisher for members of the community 

to copy, distribute, transmit or adapt the article content, providing a proper, prominent and unambiguous attribution to the authors in a manner that 
makes clear that the materials are being reused under permission of a Creative Commons License. Views, opinions and conclusions expressed in this 
research article are views, opinions and conclusions of the author(s). Open Access Publishing Group and European Journal of Education Studies shall not 

be responsible or answerable for any loss, damage or liability caused in relation to/arising out of conflicts of interest, copyright violations and inappropriate 
or inaccurate use of any kind content related or integrated into the research work. All the published works are meeting the Open Access Publishing 

requirements and can be freely accessed, shared, modified, distributed and used in educational, commercial and non-commercial purposes under a 
Creative Commons Attribution 4.0 International License (CC BY 4.0).  

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

