Tech. Edu. J. 18 (2) : 311-328, Spring 2024

8 Technology of Education Journal
- b (TE))

TEJ Homepage: jte.sru.ac.ir

SRTTU

ORIGINAL RESEARCH PAPER

The effect of concept map teaching based on network process analysis (ANP) and
lecture on students' learning skills

Z. Royatvand Ghiasvand %, V. Farzad" , B. Saleh Sedghpour? A. Baghdasarians®, A. Kararmi Gazafi®

1 Department of General Psychology, Faculty of Psychology and Educational Sciences, Central Tehran Branch, Islamic
Azad University, Tehran, Iran

2 Department of Educational Sciences, Faculty of Humanities, Shahid Rajaee Tarbiat University, Tehran, Iran

3 Department of Chemistry, School of Science, Tarbiat University, Shahid Rajaee, Tehran, Iran’

ABSTRACT
EEREGIERELE RO IR In proportion to the expansion of various skills in life, learning and
Received: 24 June 2023 education of any society needs quantitative and qualitative improvement. The rapid development of

Reviewed: 6 September 2023  technology has caused a change in the way of learning, and in order to increase learning and acquire

Revised: 23 September 2023 knowledge, different methods of teaching and training are used to improve people's knowledge,

Accepted: 06 December 2023 ~ @among these methods is the use of standard concept maps. In the current research, the use of the
concept map teaching method compiled with the network process analysis method and the lecture
method on the students' learning skills in the topic of chemical atom structure was investigated.

KEYWORDS: M The present study was a mixed-methods (exploratory-explanatory) research and was
Education conducted in two steps. The first step was done with a qualitative research method of the Delphi type.
Concept Mapping The statistical population consisted of experts and professors in chemistry education in 2020-2021, and
Lecture Method 30 individuals were selected using purposive sampling. The tools used in this step were semi-structured
Atomic Structure Topic of interviews and a researcher-made pairwise comparison questionnaire.The data were analyzed using
Chemistry the network process analysis method (a multicriteria decision-making method) and the Super Decisions
Network Process Analysis software.In the second step, a quasi-experimental quantitative research method was used with a pre-

test, post-test and follow-up plan with two groups (one experimental group and one control group).The
statistical population consisted of all eighth-grade high school students in the academic year 2021-

* Corresponding author 2022. A sample of 30 students was selected using convenience sampling and divided into two groups
& val.farzad@iauctb.ac.ir of 15. The experimental group received education using concept maps developed based on ANP, and
@ (+98912) 1304561 the control group was taught using the lecture method. The data collection tool was a learning skills

questionnaire, and to assess the validity of the tool, the opinions of experts and professors were used.
The reliability of the research tool was calculated to be 0.96 using the test-retest method, and the data
were analyzed using repeated measures analysis and SPSS (24.00) software.

The findings of the first step showed that mathematics layers with a weighted average of
0.652, physics 0.235, and chemistry 0.113 had the greatest impact, respectively, and the highest and
lowest weighted averages in the physics layer were the concept of matter and the concept of electron
movement in Certain circuits (Bohr) was 0.011. In the mathematical layer, the concept of main numbers
and its four main operations was 0.291, and the concept of sine waves and wave concept was 0.014. In
the chemistry layer, the concept of subatomic particles was 0.407 and the concept of using electron
arrangement was 0.010. And the results of the statistical analysis in the second step, for hypotheses at
a significant level (0.05), indicated a significant and more stable effect of training with the concept map
method on learning skills.
Considering the greater impact of education with the standard concept map method and
the importance of prerequisites, it is possible to rank educational concepts using the network process
analysis method and use it in teaching and learning. Also, the standard conceptual map can be
considered as a suitable tool and approach to achieve learning.
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Table 2: Verbal phrases for pairwise comparisons to express the degree of
importance
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Table 3: Summary of conceptual map and lecture method training sessions in the Topic of Atomic Structure in Chemistry
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the atom consist of? 4-What is atomic number and mass number? 5- How to calculate mass number and atomic one)
number? 6- What is a neutral atom? 7-Atomic mass and mass unit 8- What is an isotope? 9- Getting to know the
isotopes of different elements 10- Introduction to Bohr model (initial introduction) 11- Calculation of percentage
abundance of isotopes
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characteristics of each 6-Rutherford's experiment 7-Assumptions of Bohr's model two)
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1- Examining the concept of energy balances 2- Examining the concept of balances in the basic state 3- Examining Energy levels, third session Slad>
the concept of energy in the excited state 4- What is the concept of ionization? 5- What is ionization energy? 6- Subatomic 5ol
Examining the concept of quantum and quantized energy 7- Examining the quantum model of the atom particles & e
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1- How to produce emission spectrum 2- Types of emission spectrum 3- Concept of wavelength and energy in Emission four.th conceptual
emission spectrum 4- Color display of emission spectrum of different atoms 5- Description of emission spectrum spectrum Session map
of hydrogen atom training
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1- Examining Bohr's theory 2- Examining the orbital concept 3- Examining electron layers and the number of Elt:.ctron{c fifth meeting
orbitals in each sub-layer 4- Calculation of the number of electrons in each electron layer with a certain quantum configuration
number 5- Determining the layer and orbital of electrons based on quantum numbers 6- Energy changes of sub- (partone)
layers at different quantum numbers
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1- Comparing and investigating ionization energy with the help of electron arrangement 2- Afba principle 3- Electronic The SAiXth
Electron arrangement with the help of Afba principle 4- Pauli exclusion principle 5- Hund's principle and orbital configuration session
filling (part two)
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1- Examining the electron arrangement of elements 2- The electron arrangement of the main elements s and p Application of The se\_/enth
and intermediates 3- What are valence layer electrons? 4- The reactivity of elements according to the electron electronic session
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1- What are the materials made of? 2- Definition of composition, element, atom and molecule 3- What parts does an atom consist of? e
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(basic familiarity) 7- Isotopes 8- Atomic mass and mass unit and calculation of percentage abundance of isotopes Summary
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1-Definition of ion 2-Calculation of atomic number and mass number of ions 3-Theory and models of atom and explanations of each 4- session sessions

How to discover electron, introduction of alpha, beta and gamma rays and the characteristics of each 5-Rutherford's test
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1- Concepts of balance, ground and excited state, 2-lonization concept 3-lonization energy 4-Quantum concept and quantized energy
5-Quantum model of atom

9 e gl gy b ) aleiF 085 Gk 5 55 5 Ese sk pstdeT 8 b el 68 b wlgs (SSeSa-)

pom dulr

third session

3o ol (s il Pl e
1-How to produce the emission spectrum 2-Types of emission spectrum 3-The concept of wavelength and energy in the emission four‘th
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Table 4: Calculated weights and ranks in the network process analysis method
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Table 7: Calculated weights and ranks in the network process analysis method
for the physics sub-layer
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Fig. 2: Graphic representation of the final ranking of prerequisites for the topic of
atomic structure in chemistry
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Table 5: Calculated weights and ranks in the network process analysis method
for the chemistry sub-layer
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Fig. 3. Final output of the fuzzy model for the chemistry, mathematics, and physics sub-layers in the topic of atomic structure in chemistry, ranked based on ANP in the
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Table 8: Descriptive Statistics
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Fig. 4. Averages of concept mapping (CP) and lecture (control) methods with time effects (pre-test, post-test, and follow-up)
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