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Extended Abstract

1. Introduction

The serious challenge of the present century in biology education is to change the method
from old teaching patterns to effective learning patterns (Samadi, 2018). In the common
teaching method in the country's education, the teacher is the controller and the speaker, in
different years, considerable amounts have been spent on science learning without
receiving appropriate results (Zarabian and Shamgani, 2019).

Teaching with a Constructivist approach compared to traditional methods shows a
greater impact on students' learning of biology (Mowanda and Medigo, 2019). The use of
Bybee's constructive model is a suitable method for many applied fields of biology, which
Is considered one of the important stages of educational design and creating a tendency to
learn, and one of the main components of the curriculum, which improves self-regulated
learning among students (Hosseini, 2021; Guk, 2014).

Self-regulated learning is a valuable conceptual framework for understanding the
motivational, cognitive, and emotional aspects of learning. This process is closely related
to motivation and causes students to maintain and activate behaviors, cognitions, and
emotions that are systematic and tend to achieve goals (Mehghani and Janabadi, 2018;
Panadero, 2017).

Motivational strategies for learning include two components of motivational beliefs
and learning strategies based on the self-regulated learning theory of Pintrich and DeGroot
(1991). In the research of Ebadi Monas, Sepehrian Azar, and Jamehi (2021), a significant
increase is observed between the motivation of academic progress and self-efficacy of
students who experienced biology teaching with a constructivist approach compared to
those who were taught with traditional instruction.

In the research of Kurikimana, Uwamahoro, and Ndihokuboyo (2022), Bybee's
educational model has been effective in motivating and engaging students. In the research
of Mirzai Matin, Moradi Mokhlas, Salehi, and Mirzai Far (2019), by examining the effect
of the flipped classroom method on motivational strategies for learning physics lessons,
an increase in motivational beliefs and self-regulation strategies compared to the control
group in learning physics concepts was reported. Searching the studies and examining the
theoretical basis of the research showed that so far no study has been conducted on
determining the effect of teaching based on Bybee's teaching model on motivational
strategies for learning. The present research aims to answer the question of whether
instruction based on the Bybee teaching model affects motivational strategies for self-
regulated learning in biology.

2. Materials and Methods

This research was conducted in a semi-experimental format with a Pretest-Posttest design
with an unequal control group. The statistical population included all male students of the
11th experimental grade of Isfahan City in the academic year of 2021-2022. The statistical
sample of the research included 30 male students in the 11th grade of the experimental
field. Sampling was done in a multi-stage cluster. According to the entry and exit criteria
of the study, 30 people were selected and randomly placed in two groups of 15 people,
experimental and control. To collect data, the standard questionnaire of motivational
strategies for learning (MSLQ) prepared by Pintrich and De Groot (1990) was used. The
training based on Bybee's instructional model was implemented for the experimental
group for 8 consecutive weeks and in 16 sessions of 70 minutes.

After collecting the questionnaires, data analysis was done with descriptive statistics
such as mean and standard deviation, and multivariate analysis of covariance
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(MANCOVA) was used to check the hypotheses. The data was analyzed using SPSS-24
software.

3. Results
The descriptive indices of the research variables are presented in Table 1.

Table 1. Descriptive Indices of Scores of Motivational Strategies for Learning in Experimental and
Control Groups

Variabl Pretest Posttest
ariable Group Mean SD Mean SD
I . Control 92.73 12.40 92.06 11.67
Motivational beliefs Experimental 91.40 9.86 103.93 9.2
Using Control 50.33 6.85 50.40 6.87
Cognitive strategies Experimental 42.53 8.83 56.40 4.79
Self-regulation Corltrol 34.53 6.89 34.46 5.59
Experimental 33.46 5.43 37.53 4.25

The descriptive results of the above table show that the use of training based on the
Bybee teaching model, in contrast to the control group that was trained by the usual
teaching method (speech), caused a significant increase in the average score of the
experimental group in the post-test compared to the pre-test in the components of
motivational strategies for learning (motivational beliefs, The use of cognitive strategies
and self-regulation) in the biology course.

The results of covariance analysis to investigate the effect of the training program
based on the Bybee method on motivational strategies for learning are shown in Table 2.

Table 2. Results of ANCOVA analysis in the MANCOVA text for the components of motivational
strategies for learning

Source sum of Statistical
Variable of df ms F Sig. Eta
squares squared power
changes
L. Pre-test  1092.894 1 1092.894  17.354 0.001 0.410 0.979
Motivational
beliefs group 861.259 1 861.259 13.677 0.001 0.354 0.944
error 1574.310 25 62.972
Using Pre-test 2.871 1 2.871 0.46 0.083 0.002 0.055
Cognitive group 293.083 1 293.083 12.295 0.002 0.331 0.921
strategies error 595.924 25 23.837
Self Pre-test 173.845 1 173.845 12.14 0.002 0.327 0.918
requlation group 66.106 1 66.106 4.619 0.041 0.156 0.542
g error 357793 25 14.312

The results of MANCOVA's analysis in Table 2 show that the effect of education based
on Bybee's teaching model on increasing motivational beliefs, the use of cognitive
strategies and self-regulation (components of motivational strategies for learning) was
significant.

4. Discussion and Conclusion

The purpose of the present study was to determine the effect of teaching based on Bybee's
model on motivational strategies for learning in biology. The findings of this research
showed that the use of this educational model in teaching on motivational strategies for
learning (motivational beliefs, use of cognitive strategies and self-regulation) in biology
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has been effective. The findings of the current research with the results of Kurikimana,
Uwamahoro and Ndihokubwayo (2022); Kai et al. (2020); Amafuna and Azliura (2021);
Ebrahimi and Sardari (2022), Ebadi Monas, Sepehrian Azar and Jamei (2021); Hosseini
(2021); Afsari et al. (2018) and Miri and Zare (2016) in terms of the effect of Bybee's
constructive method (5E) as one of the active and innovative teaching-learning methods in
increasing learning in learners and improving self-regulation learning, also with the results
of Karsley and Ayas research (2014) in terms of the effect of Bybee's model on reaction
speed and improvement of the scientific process and research skills is consistent with Guk
(2014) in terms of the effect of learning cycle teaching on students' self-regulation. In
explaining these findings, it can be stated as follows: when people are diligent in
establishing knowledge and understanding it, better learning takes place. In the learning
cycle model (5E), students play an active role in the learning process, and one of the
reasons for its success is the connection between existing knowledge and new knowledge,
which is the basis for meaningful learning (Hosseinpour, et al., 2021).

Students who use more self-regulation strategies, when the teacher is teaching or when
they study, make a logical connection with the previous learning by making the
information meaningful, and by monitoring how this process and creating appropriate
learning, they improve their academic performance and learn the material (Babaei, et al.,
2017).

In contrast to the findings of the present study, in Sillan's (2008) research, the impact of
the learning cycle (constructivist teaching) on motivational beliefs was not significant. To
explain this misalignment, it can be stated that the constructive approach offers unlimited
learning experiences for students, making it difficult to simply measure methods and
outcomes of learning. Additionally, these experiences may not necessarily be similar for
different learners.

In teaching based on Bybee's model, prior knowledge of learners is taken into account
and integrated with new information. If there is a mismatch between previous concepts
and students’ inability to connect these concepts to new knowledge, meaningful
understanding of the concepts becomes very challenging.

This research had its limitations. One of these limitations was related to time
constraints. Consequently, the long-term effects of instruction based on the Bybee
teaching model on motivational learning strategies among students were not investigated.
Therefore, to assess the long-term impacts of Bybee model-based instructional practices,
longitudinal studies are necessary. Based on the findings of this research, it is
recommended that future studies include follow-up phases to examine the persistence of
educational effects over time. Additionally, this study was conducted only on male
students. It is suggested to study the effect of teaching based on Bybee teaching model on
motivational strategies for learning in biology in the statistical population of girls.
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