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Abstract---The objective of this research is to identify the effect of
Using Fryer strategy on achievement and systemic thinking in the
subject of chemistry of second class intermediate school students. The
sample of research consisted of 59 students in one intermediate
school in Baghdad/Iraq, split into two groups; experimental and
control. The scientific material of the study is related to Chapters II
and IIT of the Science Book for the second Intermediate School for the
Year (2019-2020). The scientific test is composed of 25 test items
whilst the second instrument for research related to systematic
thinking test consisted of 12 items. The results of the research showed
that the use of Fryer's chemistry-teaching strategy has increased
achievement and the trend of systemic thinking of the students.
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Research Problem

The most important thing that the teacher and learner face today is in this age
when knowledge is exploding dramatically and continuously, which requires
increasing the role of the learner by relying seriously on his or her efforts to raise
his or her level of acquisition (Al-Tamimi, 2010:126), creativity and thinking
became the most important necessary to cope with developments and to make
decisions that could solve any of the problems facing students and develop their
ability to understand and overcome the attitudes and problems facing them
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(Benoit, 2004). By pursuing various modern strategies in education, it provides us
with diverse and advanced knowledge that trains students in thinking, with
diverse skills that develop mental capacity and train students in creativity (Beyer,
2003) and with patterns of learning that are concerned with discovery that
develop the skills of thinking of students and at higher levels so that they can
explore, create and acquire multiple levels of thought (lameness and chauvinism):
The basis of the progress of the third millennium generation is to teach them
intellectual habits that will enable them to find solutions to the problems they
face and express their independent ideas. Here is the problem of searching for
answers to the following questions:

What's the impact of Fryer's strategy on the collection of chemistry and systemic
thinking for middle - second graders?

Importance of The Research

The importance of this study comes from the application of modern teaching
methods as the cornerstone through which the educational process's objectives
are achieved. Whenever the teaching method is appropriate, the intended
objectives are achieved in making the learner proactive, effective and planned,
and not passive, and the only role of receiving knowledge and information is to
respond when receiving the exciter (Qatami and Qatami, 2000, p. 36; Wittrock,
1990: p356). The Fryer Strategy is considered to be one of the most important
learning-by-discovery strategies: first, the concept analysis, second, and third, the
measurement of its acquisition, and aims at developing the ability of the learner
to uncover his or her previous experience and link it to new subjects (Ambuseidi
and Hussidi, 2016). The research is therefore important as:
1- Research and its recommendations benefit chemistry secondary teachers
from changing traditional teaching methods.
2- Research benefits those interested in the in-service training of teachers in
the Ministry of Education.

Aims of This Research

The current search aims to verify:
1- The impact of Fryer's strategy on the achievement of grade II students is
intermediate in chemistry.
2- The impact of Fryer's strategy on the systematic thinking of grade II
students is intermediate in chemistry.

To verify the aims of the research, the following questions were formulated:

1- What are the statistically significant differences at the level of 0.05
between the average grade of students to test achievement in chemistry
between the experimental group and the officer in the remote test?

2- What are the statistically significant differences at the (0.05) level between
the average grade of students to test for systemic thinking in chemistry
between the experimental group and the officer in the remote test?
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Research Terms

Impact: Outcome of changes in learning as a Result of an Intentional Learning
Process (Shahata et al, 2003, p. 2).

The Fryer Strategy: It is a term of steps that a teacher offers at the beginning of
a lesson by presenting the concept and its distinctive characteristics to reach the
definition of the concept and to know what students have acquired of the concept
by providing examples of the concept through a limited format. (Almomni,
Mustafa: 552:201).

Systemic thinking: is one of thinking modes uses higher-end thinking skills by
analyzing knowledge, understanding the relationship between parts, and working
to reconstruct and coordinate parts without losing their meaning when students
are exposed to an integrated, logically linked and structured attitude, that is to
say, holistic treatment of all parts by human nature that are concerned with each
and every part after processing them. (Kotenikov , 2006:1).

Outcomes: The cumulative rate of achievement of students indicates their
outcome at the educational level and their understanding of information and
knowledge in terms of quantity and quality (Nasrallah, 2010:321).

Theoretical Background

One of the most important revolutions of interest in education is that which
emphasizes the role of students in the discovery of information, in the way they
think and in the development of their ability to engage in extrapolative thinking.
The Fryer Strategy is one of the most important models that works to refine
students' information about concepts in terms of traits and traits and its role in
shortening the time for understanding the concept.(Yolen and Covelle 1998) and
is divided into three stages to acquire the concept:

Concept analysis: is a term that refers to the characteristics, adjectives and
negative and positive examples contained in both the main and sub-concepts.
Learning the concept: Fryer refers to a set of processes contained in the concept
in terms of attributes, the conceptual knowledge base and the relationship
between the main and subsidiary concepts and the concept itself.
Knowledge of the extent to which the concept has been acquired: There are
some concepts that Fryer has defined through which students' mastery of the
concept, procedures and criteria of the application is judged.
Actions to use the Strategy within its three phases
1. Pre-teaching by identifying the scientific substance (chemical compounds
and chemical reactions):
e Feedback on the subject to define concepts.
e Sorting out the chemical concepts of the prescribed substance of the
Science Book for Grade II Medium.
e Preparation of daily study plans for the application of teaching steps in
accordance with the Fryer strategy.
2. Steps during teaching:
e Distribution of a model outline and clarification of the idea to apply
Fryer's strategy.
e Doing a brainstorming way for students to define concepts.
e Students follow up on the concept and phrases in the design.
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e The last version of the definition and writing of concepts has been
developed in the assigned place of the model.

Fryer graph:
Four blocks in the middle of which there is a different entry in which the name of
the concept is placed as follows:

1

2
Definition of the

concept as in the Concept Properties
book in the words of
the student

Concept

Name
4

3

Providing examples
that do not Providing examples

represent the of the concept
concept

Figure 1. Fryer’s strategy graph (National Behaviour Support Service, 2005;
Meliana, 2014; Sullivan, 2014; Wanjiru & Connor, 2015).

Advantages of Using Fryer's Strategy

1. It relies on self-learning and active learning, and can be used to correct the

concepts students learn.

2. He was pleased to provide a summary of what he had learned about the
concept through the notation of the observation, the analysis, the conclusion,
the discussion and the information himself.

. How to give examples that represent the concept and the counter.

. It develops the capacity for scientific and innovative thinking.

. Developing student problem solving skills.

. He helps the teacher by guiding the students to summarize what they came to
through the Fryer’s diagram.

7. Developing critical thinking and retrieving and organizing past information.

oUW

Systemic Thinking

This includes thinking about the number of high-level skills students turn to
when faced with a problem, where it relies on a thorough analysis and perception
of the situation and works to create similarities between the parts and structure
them in a number of ways and flexibly that are restructured as they are supposed
to be. (Al-Saeed, 2005:491).

Systemic Thinking Properties

1. Looking at the situation thoroughly and stay away from the simplicity of the
solution.

2. Looking at the system as a whole and the relationships between its parts.

3. Urging students to decide whether to solve the problem.
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4. Urging students to appreciate and respect the opinion of others.
5. It works to make sense of the relationships between the parts of the situation
that he seeks to resolve (Sterling, 2004:78).

Systemic Thinking Dimensions
There are four dimensions that need to be known from the point of view (Al-
Kamel, 2004):

1. Think about building thoughtful and balanced models.

2. Biometric thinking is chronologically sequential.

3. Thinking in a way that illustrates mutual relations.

4. Systematic handling. (Al-Kamel, 2004:65).

Systemic Thinking Skills

Most researchers agree that thinking requires higher skills to analyse a problem
or situation, where there are four basic skills and twelve sub-skills as shown in
(Table 1).

Table 1.
No. Main Skill Sub-Skill
1 Relationship perception
2 . Creating a subsystem out of the
System analysis
core system.
3 1- building a system based of

concepts.
2- Generalizing the system.
3- Writing the report.
4 1- Judging the integrity of the
relationship between parts.
2- System development.
3- The holistic view of the situation.

System formulation

System adjustment

The Importance of Systematic Thinking in Education

1. Helps students to find solutions to complex problems by seeing the whole
problem, not just its parts, and solving problems that result from repeated and
wrong attempts.

2. Helps students to focus holistically and provide them with skills that can be
derived from systems in a critical and subsidiary manner.

3. The ability of students to see the future and the whole of any subject without
losing their molecules, as well as their ability to analyze, structure, and create,
thereby obtaining a successful educational system. (Ismail, 2012:30)

4. Students are able to broaden their perspectives and make sound decisions
when dealing with the problems they face realistically and effectively.

5. Students can keep the information in mind by linking it to the comprehensive
system (Siyam, 2017:31).

Methods for Measuring Systemic Thinking

1. Enables students to develop a structured scheme through which the
relationships between concepts and the completion of the missing in the
scheme are defined by the students.
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2. Students are provided with a structured scheme that includes key concepts,
writing sub-concepts and creating a relationship between them by students
after writing them in the scheme.

3. Giving examples to students and then asking them to build a new system
along the lines of the past (Al-Kubaisi, 2010:77-82).

Research Methodology
Research Sample

The research sample was deliberately selected from the second-grade intermediate
students of one of the first Al-Karkh Education Directory Baghdad/Republic of
Iraq middle schools for the academic year (2019-2020), consisting of 59 students
of two divisions (A) experimental and (B) control, distributed according to the
number of groups, the arithmetic mean and the standard deviation of student
grades to test chemistry in the first semester before the experiment according to
table (2).

Table 2.
Group Number Arithmetic Average Standard Deviation
Experimental (A) 29 14.12 2.34
Control (B) 30 14.85 1.63

Parity was compared and confirmed in both groups through the T test of
independent samples and did not indicate a statistically significant apparent
difference between averages according to table (3) below.

Table 3.
Group Number (T) value Denomination Level
Experimental (A) 29
Control (B) 30 1.45 0.131

The two research tools

The scientific material is defined as (Chapter II and III) of the Science Book for
Grade II. The two research tools were prepared by the researchers, consisting of
the test of science and composed of (25) a paragraph. The test is of multiple
choice, filling the blank, and includes questions about the definition, distinction
and application of concepts, as well as the distinction between the qualities of
concepts. The initial picture of the test was confirmed by being presented to
competent arbitrators and expressing their opinion in order to ascertain the
veracity of the test, and was modified according to their opinions. Whereas the
second research tool was a systemic thinking test, which included (12) questions
distributed whereby skills for systemic thinking would be defined, then their
relationship with other systems, then a skill and the re-installation of system
components, and internal coherence would be confirmed by table (4).
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Table 4.
Skill Correlation Denomination
Coefficient Level
System analysis 0.817 Significant at 0.1
Relationship perception inside the 0.901 Significant at 0.1
system
Subject full view without missing its 0.866 Significant at 0.1
parts
System installation from its 0.910 Significant at 0.1
components

From the table above, the correlation coefficients of each domain to the total
degree are statistically function at 0.01 and indicate the internal consistency of
the test.

Results Presentation and Interpretation

The first question: What are the statistically significant differences at the level of
0.05 between the average grade of students to test achievement in chemistry
between the experimental group and the officer in the remote test?

To answer this question, we note Table 5 with statistically significant differences
at the index level of (0.05) in findings, with reference to arithmetic averages, it is
noted that these differences are in favor of the experimental group, and that the
value is (T) is (7.32) at the denomination level (0.0000) and is smaller than the
semantic level (0.05) at (88) degree of freedom, thus rejecting the zero hypothesis,
and accepting the alternative hypothesis, which means that Fryer's strategy
positively affects findings.

Table. 5. Arithmetic averages and standard deviations of the scores of the
students of the two groups in the remote application of the crop test and the
results of the test (t) for the significance of the differences between the averages

Group Number Arithmetic standard (T) Denomination Degree
averages deviations Test Level of
freedom
Experimental 29 25.94 2.839
(A) *7.32 0.000 88
Control (B) 30 20.63 2.187

*Statistically significant at (T) value at a degree of freedom (88) (0.05 2a).

For the size of Fryer's results impact, the ETA (u?) value was (0.381) and the (d)
value was (1.548). From the above, it is clear that the independent variable was
high and for the experimental group as shown in table (6) below.
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Table. 6. Values of (u?) and (d) and the impact size on results

Independent Follow (T) value ds u? d value Impact
variable variable value size
Fryer’s .o . .
Strategy Findings 7.32 88 0.381 1.548 High

This result can be attributed to the fact that Fryer's strategy produced interest in
science and work on duties as a result of active participation in the course and
thus reflected in the results of the test.

Whereas the second question was: What are the statistically significant
differences at the level of (0.05) between the average score of students to test for
systemic thinking in chemistry between the experimental group and the control
group in the remote test?

To answer this question, the arithmetic average and the standard deviation of the
scores of the two groups' grades were extracted in the remote systemic thinking
test in chemistry, followed by the extraction of a (T) value.

Table. 7. Arithmetic averages and standard deviations of the students’ scores of
the two groups in the remote application test and the results of the (t) test for the
significance of the differences between the averages.

Group Number Arithmetic standard (T) Denomination
averages deviations Test Level
Experimental 29 44.16 3.420
(A) *9.04 0.000
Control (B) 30 35.07 4.409

*Statistically significant at (T) value at a degree of freedom (88) (0.05 =a).

It can be seen from table 7 that statistically significant differences can be
observed at indicative level (0.05) on remote systemic testing, with reference to
arithmetic averages, it is noted that these differences are in favor of the
experimental group, and that the value is (t) is (9.04) at the denomination level
(0.0000) and is smaller than the semantic level (0.05) At 88, we reject the zero
hypothesis, and accept the alternative hypothesis, which means that Fryer's
strategy positively affects systemic thinking. For the size of Fryer's results impact,
the ETA (u?) value was (0.501) and the (d) value was (2.008). From the above, it is
clear that the independent variable was high and for the experimental group as
shown in table (8) below:
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Table. 8. Values of (u?) and (d) and the impact size on the systemic thinking

Independent Follow (T) value dr u2 d value Impact
variable variable value size
Fryer’s . . .
Strategy Findings 9.04 88 0.501 2.008 High

Results and Discussion

The results showed that the experimental group outperformed the group in the
Remote Achievement Test and the Remote Systemic Thinking Test. This may be
because the Fryer Strategy teaching method helped to regulate the content of the
subject and facilitated its acquisition of chemical concepts through its work with
the Group. It is instrumental in implementing the Fryer Strategy steps in
arranging and recruiting students' thinking in an orderly and logical manner.
This provides sufficient opportunity to discuss information during the course of
study and interaction to give understandable examples and chemical examples
that do not belong to it. Also in doing that, students do not keep the concept in
abstract form by applying the examples, or thinking about the most important
features and summing up the information they have gathered in addition to
putting in the strategy diagram, which is linked to the organizational thinking
skills in terms of analyzing the main concept into subtractions, and then creating
the relationship between them.

Recommendations and Proposals

1. It is essential that the Ministry of Education put into consideration and
employ new teaching strategies and methods based on collective learning
and the development of thinking patterns.

2. Studying Fryer's strategy and other variables such as motivation towards
chemistry and studies on strategy for other materials.

3. Paying more attention to thinking skills at all levels through the
development of chemistry curricula.

4. Conducting in-service training courses to recruit Fryer's teaching strategy.

S. Giving training courses to develop the measurement of organizational
thinking skills.

Recommendations and Proposals

1. It is essential that the Ministry of Education put into consideration and employ
new teaching strategies and methods based on collective learning and the
development of thinking patterns.

2. Studying Fryer's strategy and other variables such as motivation towards
chemistry and studies on strategy for other materials.

3. Paying more attention to thinking skills at all levels through the development of
chemistry curricula.

4. Conducting in-service training courses to recruit Fryer's teaching strategy.

S. Giving training courses to develop the measurement of organizational thinking
skills.
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Supporting Information
Some examples show the diagram of Fryer’s strategy regulated by pupils.
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Join an element with an element to be a Concept Definition
new compound

Concept Properties

combination reaction is a reaction of two
A composite union with an element to make components to produce a compound.
the two a new compound

Water union with metal elements to Sl
Formation
reactions
Examples that do not represent the concept ETiea hat Fepre et the content
2H,0 ——A-> 2H; + 02 Mg + 0y ——A-> 2MgO
KClO3g ——A->2KCl+ 30, s e e

Mg(aq) + HCl(aq) ——-> MgCI2(aq) + H2(g Ca0 + H;0 ———-> CaQ(OH);



