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Abstract:

In today's world, the concept of education has changed a
lot and hence it is necessary to change the process of
educational activities. The increasing emergence of
environmental issues and the meagerness of
understanding in respect to the environmental education
in society has led to the necessity for the effective
environmental education in the academic environments.
This research intends to find a more efficient model for
students to achieve simultaneous-learning and
memorizing of the carbon cycle among the existing
educational approaches. Thus, by considering the
importance of thinking in the educational process, the
research has applied explanatory models and Bybee
five-step. They are compared on learning-memorizing
the carbon cycle in the ninth year Experimental Science
textbook. This research has been done by quasi-
experimental method. The sample is 60 of ninth grade
female students of one of the public schools of Mallard
Education who was divided into two groups. Multi-stage
cluster sampling method was used to select them. The
data collection tool was a researcher-made test whose
validity and reliability were confirmed. Additionally, the
normality of the distribution of scores was measured
using Kolmogorov-Smirnov test. Moreover, independent
and dependent group t-tests were used to test the
research hypotheses. Based on the results, it was found
that both teaching models have increased learning and
retention in learners, but the educational design based on
Bybee five-step model has been significantly more
effective on learners' retention than the explanatory
model.
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teaching process.
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The main concepts of the selected topic were explained, including the carbon cycle, the consequences of
increasing carbon dioxide, oil and its products, the manufacture of polymers and plastics in the next step.
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In this section, textbook images and short educational videos were used to better understand the content.
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In the last step, each student summarizes and categorizes the received materials and puts them in his / her
work folder along with the related images. It was decided that for the next session, each group would

With the help of the instructor, the learners made polymer using molecular models of bullets and rods, Al
and troubleshooting was done for students who had problems. 093
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In the next step, students were asked a large number of oral questions related to the subjects taught and
given appropriate feedback, and to encourage them, score cards and verbal encouragement were used.
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In the last stage, a number of questions were distributed among the students and it was decided to bring | session
their answers as a task for the next session to design ten text questions from the desired chapter.
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First, a film was shown on the subject (such as the consequences of increasing greenhouse gases in the
atmosphere).
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Challenging questions such as why do your backyard trees bloom in winter? And why are so many First
endangered species? Was asked. After raising the issues in various ways, learners were asked to define session
their views in the group and reach a consensus.
Jooly 8 5 RS (sl oyl 5 Cagaygh g el asye (Bjgel S g oo 128 pole guyd S iged oulie 4y 0)S158 eyl yo
Aidges dxnlye
In the next step, learners referred to resources such as experimental science textbooks, related magazines
and textbooks, film and PowerPoint, and the Internet to discover and find solutions.
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Solutions to the problem were presented by different groups and the results were shared with other ’
groups. The results were then analyzed by group members and each group defended its findings. 93
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In the meantime, each group tried to convince the other group and corrected itself if it was sure of a session
mistake.
wsibito sl ol 1) 42 g les oalital g8 oz (5l ) 01,18 b 5 ke (s Bl 5 8,5 plogl poudge 5y g b day alse >
3315y
In the next stage, the topic was expanded and new issues were raised so that learners could use their new ads
knowledge and offer logical solutions. )
Sl 48 35 ol 8 20 )15 58 IS w53 La e gl ol et g 03505 (Siretd g oM ) (83 llaa jgel il o Al je 3T 5 o9
pled g 00D ()85 Slegidge SIS 3)90 53 (65lmd Aelg) Sy 09,5y cm dud s::lslil;::l

prepare a wall newspaper on one of the topics taught.
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Table 2. Descriptive Findings related to Learning- Memorizing in Experimental and Control Groups
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Table 3. Results of Multivariate Analysis of Variance Comparing the Effect of Implementing Independent
Variables on Learning- Memorizing
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Significance level Degrees of freedom Wilks' lambda Dependent variables
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Table 4. Mauchly Test to Test the Parity of the Covariance Error Matrix
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Significance level Degree of freedom Mauchly Index Variable
0.150 2 29.68 0.509 S5k
Learning
0.110 2 82.348 0.154 &l

Memorizing




Canjlase Bjgl (g5l — 653k Sl (b sl po iy g Py SlagSl i il awslie 1] e g (g

oS casl o] Sl 4l o) sl Jliline b o/+0 a5

sl Y15 93 3 (gl Cag)S Ay e

&S ob s LBge cund (398 Jod bty gulaie
odd (6)I0b= (6 50k dx 93 yb 4 bgpe IS Hedome 135

b= 65500 ol s (sl psiio Bl cpad 5D )Se (g S0l L Aol by Juos ol .0 Jous
Table 5. Results of Analysis of Variance Mixed with Repeated Measures in Explaining the Effect of
Independent Variables on Learning-Memorizing Dimensions
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Table 6. Significant Comparison of the Interactive Effect of Group x Time in Two Groups in Learning-

Memorizing
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