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Abstract
The research aims at identifying the impact of instructional-learning design based on Rosemary Caffarella 
model on the strategic thinking skills of fourth-grade students in mathematics. For achieving the aim of the
research, the following null hypotheses were formulated:
There is no statistically significant difference at the significance level (0.05) between the average scores of the 
experimental group students who studied the subject based on the instructional-learning design and the control 
group students who studied the same subject based on the traditional method in the strategic thinking test.
The instructional-learning design was built according to Rosemary Caffarella model for teaching the 
experimental group. The research sample consisted of (60) students of the fourth scientific stage students in 
Sheikh Ahmed Al-Waeli Preparatory School of the Karbala Educational Directorate, for the academic year 
(2021-2022) AD, and they were distributed to two groups, each group consisted of (30) students, and was 
rewarded in the variables (age, previous achievement, previous knowledge, intelligence, and strategic thinking 
skills). 
Where the researcher studied both research groups, after he formulated behavioral objectives for the specific 
chapters, as the number of behavioral objectives reached (140) behavioral objectives.The researcher has 
prepared strategic thinking skills test, on both research groups, and the data were collected and analyzed 
statistically, and the results were as follows:
Rejecting the null hypothesis and accepting the alternative hypothesis, which is as follows:
(There is statistically significant difference at the significance level (0.05) between the average scores of the 
experimental group students who studied the subject based on the instructional-learning design and the control 
group students who studied the same subject based on the traditional method in the strategic thinking skills).
In light of the research results, the researcher has reached that teaching by instructional-learning design based 
onR.S.Caffarella model has a positive impact on strategic thinking skills, and the researcher made a number of 
recommendations and proposals.
First / research problem
In view of the accelerated cognitive development, recently, the learner needs to think strategically with his 
various skills more than ever to make any possible wise choices. However, strategic thinking is a process that 
consists of a set of skills that must be practiced, learned and applied in a certain sequence in order to understand 
how situations and clarify goals. What the student would like to achieve to pave the way for a strategic decision.
Through the researcher’s experience in the field of mathematics teaching, he found that this type of thinking 
lacks our students in their educational practices, but that they lack the same to some extent in their daily lives as 
well.
So, we can summarize the research problem by answering the following question:
What is the impact of instructional-learning design based on Rosemary Caffarella model on the strategic 
thinking skills of fourth-grade scientific students in mathematics?
Second, research importance
1. This research is the first of its kind at the global level (as far as the researcher knows), as no study has been 
conducted on this model because of its modernity.
2. Rosemary Caffarella model is one of the recent models. Caffarella provides us with a cyclical model in a way 
that is continually evaluated and revised.
3. The research emphasizes drawing the attention of teachers and those in charge of the educational process to 
the importance of strategic thinking as it is one of the most modern higher thinking methods, and the process of 
developing it and learning its skills and ways of dealing with it has become an urgent necessity in our time.
4. The research presents strategic thinking skills tests, as these tests have the appropriate psychometric 
characteristics, which dealt with an important category, namely fourth scientific grade students.
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Third, research objectives
1- Establish an instructional-learning design based on Rosemary Caffarella model.
2- Recognize the impact of instructional-learning design based on Rosemary Caffarella model on the strategic 
thinking skills of fourth-grade students in mathematics. 
Fourth: research hypothesis
For achieving the research objective, the following null hypothesis was made:
There is no statistically significant difference at the significance level (0.05) between the average scores of the 
experimental group students who studied the subject based on the instructional-learning design and the control 
group students who studied the same subject based on the traditional method in the strategic thinking test.
Fifth: Research Limitations
1) Fourth scientific grade Students in the schools of Karbala Governorate / affiliated to Karbala Educational
Directorate.
2) Mathematics book for the fourth scientific grade, 13th edition (2021), written by Ministry of Education
committee.
Sixth: terms identification:
First: Instructional - Learning Design:
"The science that deals with understanding, improving and applying teaching methods and techniques in order 
to determine the most appropriate educational method to achieve the appropriate and required change in 
knowledge and skills for a specific subject and for a particular learners community."

(Reigeluth , 1986: 19)
"The science that studies all appropriate procedures, methods and methods in order to achieve the desired 
educational outcomes and develop and improve them, according to specific and certain conditions."
(Al-Adwan and Muhammad, 2011: 18)
Second: Rosemary Caffarella Model:
"An effective model that provides information about each area of program planning along with an understanding 
of the educational programs purpose to get appropriate facilities to appropriately integrate technology for 
teachers and practitioners for whom planning programs are a full-time responsibility or only part of their job"

)Sharon& Laura, 2017: 3(
"One of modern models that vary and have many educational alternatives available for providing experiences to 
learners through the quantity, quality and quantum of theaddressed ideas and the priority of its presentation
order based on several main factors in order to reach the desired results in the learning process.
(Al-Qumaizi, 2020: 283)
Third: Strategic Thinking
"An individual or collective cognitive process that aims to analyze the present in order to prepare for the future, 
or it is a developmental process that begins with the analysis, understanding and criticism of phenomenon 
components or problem and its particles, and its relevant facts and axioms, ending with the installation and 
addition of ideas that are based on the creative methodology".
(Torest 2001: 183)
"Combinationof analytical methods group is testing, cognitive and prioritizing ideas, mental flexibility to 
unleash, freedom of imagination and talent to produce creative ideas"
(Razouki and Nabil, 2019, 240)
Research Methodology and Procedures
First / Analysis Phase
Identification of educational Objectives:
The educational objectives of teaching mathematics for the preparatory stage - scientific branch, and its items 
developed by the Iraqi Ministry of Education, and the researcher relied on those educational objectives.
1) Identification of educational content
The subject was identified in the first semester of the fourth grade mathematics book, which is scheduled by the 
Iraqi Ministry of Education for the year 2021 AD, and what its equations vocabulary, inequalities, bases, roots 
and trigonometry.
2) Identification of target group:
The fourth grade students of the scientific branch in the schools of Karbala Educational Directorate for the 
academic year (2021-2022) were identified as a target group for research.
4) Learners characteristics analysis
The researcher recognized the number of characteristics of the fourth scientific grade students after viewing the 
school records, which can affect in some way on the experiment results, including:
∑ Students ages range between (14-17) years
∑ Research sample students did not subject to a planned educational experience, as they will be exposed to.
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5) Analysis of educational needs
a) Analysis of educational needs according to students:
For the purpose of analyzing fourth scientific grade students' needs, a questionnaire was directed to a fifth 
scientific grade students sample, who had previously studied mathematics for the fourth scientific grade, as their 
number reached (70) students from the preparatory students of Ahmed Al-Waeli, and this questionnaire 
consisted of (8 items) and its answer was by yes or no, provided that it is given (one mark for each answer with 
yes) and (zero for each answer with no), in order to identify the difficulties and needs that students faced during 
their study of the subject in the past year.
b) Analysis of educational needs according to teachers:
For identifying the educational needs according to teachers, the researcher distributed a questionnaire to a 
number of mathematics teachers who teach the fourth scientific grade in schools affiliated to the Karbala 
Education Directorate. The number of teachers reached (25) teachers, and the necessary educational needs were 
identified from their point of view for this educational stage.
6) Analysis of the educational environment
For analyzing the educational environment and after completing the official approvals from the Karbala 
Educational Directorate, in order to facilitate the researcher’s task to implement his research, and after the 
researcher was viewing the schools in the center, Sheikh Ahmed Al-Waeli middle school was chosen randomly, 
and the school was visited to see its capabilities and reality in order to conduct the experiment and the researcher 
found the following:
∑ It provides six grades for the fourth scientific, which made it easier for the researcher to randomly choose 

the control and experimental groups.
∑ Adequate classrooms in terms of school furniture, as well as the number of students for each class.
∑ Mathematics is taught in the school in four weekly lessons, at a time of 45 minutes.
Second/ design and development stage, this stage includes several steps, as shown below:
1) Formulation ofthe behavioral objectives
Behavioral and content objectives were formulated for the academic subject for the semester. After completing 
the process of formulating behavioral objectives, these objectives were distributed to the arbitrators, and some 
modifications were made to them in the light of their observations and suggestions. Accordingly, the number of 
behavioral goals has become (140) behavioral objectives.
2) Organization of educational content
The researcher relied on his research on the logical sequence of mathematics, because it is a logical and 
sequential science, and the syllabus for mathematics is connected mathematics, and accordingly the content
organization was maintained without any change.
3) Making search requirements
A) Preparation of teaching plans: In light of mathematics content for fourth scientific stage, and the 
behavioral objectives, teaching plans were prepared for each of the two experimental groups.
b) Preparation of educational activities: It means the teaching-learning practices performed by the learner 
under the supervision of the teacher, directly or indirectly, as part of the teaching and learning process. The type 
of this activity may be classroom or non-classroom.
c) Identification of teaching methods:
The researcher has developed a number of teaching/learning activities for the content of each of the educational 
content topics, and also has been encouraging students to complete the activities included in the educational 
design content.
4) Establishment ofthe search tool
Strategic thinking test:
Since the current research objective is to know the impact of instructional-learning design in the strategic 
thinking of fourth-grade scientific students; therefore, it became necessary to establish a test for strategic 
thinking, in line with the research objectives.
v identification of the test purpose:
The first and important step in building the test is to identify the purpose that the test aims to measure, as the test 
aims atidentifying the impact of the independent variable on the strategic thinking skills of the research sample.
v identification of the test skills:
This includes a group of complex mental skills
1. Prediction, visualization and forecasting skills
2. Organizing events into categories, analyzing ideas into their component parts, and finding relationships 
between them.
3. Judging the information source reliability, comprehension of graphs, and application of acquired knowledge 
of judgment.
4. Identification systems skill and Identification the sequence skill and relationships sequence.
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5. Fluency skill, transferring skilland evaluation skill or validation of the idea or decision and comparison skill.

v formulation of test items:
The researcher reviewed the literature and studies related to strategic thinking in general and to other thinking 
skills that are related to the concept of strategic thinking. The researcher used it in constructing the test, and he 
also used some experts and specialists expertise. The researcher had formulated the test items, and the test 
included (25) multiple-choice items.
v Preparation of test instructions:
The researcher has developed instructions for the future-thinking skills test, which aims to explain the general 
idea of the test.
v Presentation of the test to an arbitrators group:
The test items were presented to a group of arbitrators, experts and specialists, in order to express their opinions 
and observations regarding the test items validity, after the strategic thinking skills test items were identified and 
the instructions to answer them. 98%), and the test is ready for exploratory application.
v Exploratory Application
The strategic thinking skills test was applied to another sample of the research community, where the sample 
consisted of (100) students of the fourth scientific grade in Al-Makasib Preparatory School for Boys, and the 
test was applied for the test items statistical analysis.
v Test items Statistical analysis:
After completion of the correction process, the test items were analyzed by arranging sample students'scores in 
descending order. Then the researcher analyzed the strategic thinking skills test items statistically, as follows:
A) Items difficulty coefficient: items difficulty coefficient was found in its respective equation, and no item of 
the strategic thinking skills test was canceled, because the difficulty coefficient ranges between (0.593 - 0.463).
B) Items discrimination coefficient: The discrimination coefficient was calculated for the test items and their 
respective equation, where it was found that their value ranged between (0.333 - 0.519), so all test items were 
considered acceptable.
C) Wrong alternatives effectiveness: alternatives effectiveness was calculated for all the test items and the 
researcher found that all alternatives effectiveness coefficients have a negative value and their indicators are 
good, so all the items were approved without any change.
v Psychometric properties: The psychometric properties are represented by the test validity and reliability.
1) Test validity: The Test validity was verified as follows:
A) Face validity:Face validity was achieved by presenting the test items to a group of experts and arbitrators.
b) Construction validity: The construction validity is achieved by performing statistical calculations for the 
items, which is one of the construct validity indicators. Discrimination coefficient, difficulty coefficient, and 
alternatives effectiveness to the test were found. Accordingly, the researcher found, after the results appeared, 
that the test had constructive validity, in addition to its face validity.
2) Test reliability:
The researcher used (Kewder-Richardson KR-20) equation in order to calculate test itemsreliability. This is the 
most common method for extracting the internal consistency of the test items. The reliability coefficient reached 
(0.773), which is a good and acceptable stability coefficient,by this procedure, the test is ready for application to 
the research sample.
Third, implementation stage
1) Research Methodology
In this research, the researcher adopts the experimental method, and it includes one independent variable, which 
is the instructional-learning design, according to the R.S.Caffarella model for the experimental group, while the 
other group, which is the control group, was used in its teaching.
2) Experimental design
The researcher chose one of the real/partially controlled experimental designs suitable for research purposes, 
which is the design of the two equal groups with a post-test.
3) Identification of the research community
The research community includes all students of the fourth scientific grade, in the Karbala Governorate, which 
is affiliated with the Karbala Educational Directorate, and for the academic year 2021-2022.
4) Identification of the research sample
The researcher randomly chose Sheikh Ahmed Al-Waeli Preparatory School for Boys affiliated to Karbala 
Educational Directorate, and randomly chose Division (D) to represent the experimental group that is taught 
according to the instructional-learning design based on the R.S.Caffarella model, where the number of students 
reached (30) students, and he also randomly chose division (B), to represent the control group, which is taught 
according to traditional method, as the number of students for this section reached (30) students.
5) Control procedures
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v Internal safety of experimental design
The researcher rewarded the experimental and control groups with the following variables, as shown in the table 
below:

Variables Group Number
Arithmetic 
mean

Standard 
deviation

T 
value

Significance 
level

Significance 
at 0.05

Chronological 
age

Experimental 30 185.03 2.846
0.771 0.444

Not 
statistically 
significant

Control 30 184.43 3.170

Intelligence
Experimental 30 21.70 3.456

0.824 0.413
Control 30 20.87 4.329

previous 
achievement

Experimental 30 67.97 10.714
0.718 0.475

Control 30 66.13 8.974

previous 
knowledge

Experimental 30 8.53 1.525
0.782 0.438

Control 30 8.20 1.769
Strategic 
thinking skills

Experimental 30 7.83 2.506
0.796 0.425

Control 30 7.37 2.008
v External safety of experimental design
The external variables have an impact on the experimental research designs, so some steps and procedures will 
be followed in order to ensure that variables are controlled, including:
1) Experiment circumstances and its related accidents /throughoutthe duration of its conduct, the experiment 
was not exposed to accidents or emergency circumstances.
2) Experiment measurement tool /measurement tool was standardized for both research groups in order to 
preserve the integrity of the research results.
3) Experimental Conditions effectiveness / the researcher made an attempt to reduce and control side effects 
that may affect the experiment, including:
A) Experiment Confidentiality / It was agreed with the subject teacher as well as the school administration that 
the students would not know the nature and objectives of the research, in order for the researcher to ensure that 
no student activity or behavior would change.
b) School subject/ both groups' students were taught the same subject for the experiment, in order to ensure that 
the two research groups were equal in the information and experience they were exposed to.
c) Subject teacher / researcher studied the two groups in order to be able to control them.
d) Classes distribution / the researcher adopted the weekly class schedule approved by the school 
administration and for the days approved by the Iraqi Ministry of Education.
C) Experiment duration / the experiment was applied in an equal period of time for both groups, which 
represented one semester.
h) Experiment place / the experiment was conducted in one school, in order to ensure the environmental 
conditions.
g) Experimental extinction / the research did not expose such cases, whether it was interruption, leakage, or 
abandonment
5) Experiment application procedure
The researcher applied his research experiment in the first semester of the academic year 2021/2022 after he 
completed the basic requirements for conducting the experiment. In order to apply the experiment procedures 
correctly, the researcher took the following steps:
1) Organized the weekly class schedule, in cooperation with the school administration, as well as the subject 
teacher, for the experimental and control groups. 
2) The researcher started teaching the experimental and control groups on Saturday 13/11/2021, and finished 
teaching it on Tuesday 18/1/2022.
3) The researcher rewarded the two research groups statistically in some of the appropriate variables that were 
mentioned previously in the experimental design procedures.
4) The researcher studied the same content to ensure that they received equal information.
5) The researcher applied the research tool to the two research groups on Tuesday 18/1/ 2022.
Fourth / assessment stage
Assessment is a group of judgments that weigh all educational and learning aspects and identify strengths and 
weaknesses, in order to suggest solutions that correct the course of the educational process.
Feedback
The feedback consisted of revision and amendment at all design stages, as well as activities, educational 
methods and worksheets presented for the benefit of the students.
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Statistical means
T-test for two independent samples, difficulty coefficient equation for the objective items, discrimination power 
equation of the objective items, effectiveness equation of the wrong alternatives, and the Pearson correlation 
coefficient
Presentation and interpretation of results
Recognize the impact of instructional-learning design on the strategic thinking skills of fourth-grade students in 
mathematics.
The results related to this goal will be presented according to the following alternative hypothesis:
(There is a statistically significant difference at the significance level (0.05) between the mean scores of the 
experimental group students who studied according to the instructional-learning design according to the 
R.S.Caffarella model and the scores of the control group students who studied according to the usual method in 
strategic thinking skills).
Then, the students’ answer sheets were corrected, and then the total score for each student in the test was 
calculated. In order to verify the hypothesis, the scores average of the experimental group students was 
calculated, which was (17.17) degrees, with a standard deviation of (4.145), while the scores average of control 
group students was (14.13) degrees, with a standard deviation of (3.115), and it is clear from these results that 
the experimental group mean scores are higher than the degrees average of the control group, and this means 
that the experimental group in the strategic thinking skills test is superior to the control group in the same test. 
The researcher used t-test, in order to find out the difference significance between them. Where the t-value 
reached (3.204) at the significance level (0.002), which is clearly smaller than the approved significance level of 
(0.05), with a degree of freedom (58), and this confirms the existence of a statistically significant difference in 
the strategic thinking skills test, and with these results the hypothesis is accepted. The second alternative, in 
favour of the experimental group, as in the following table:

Group
Numbe
r 

Arithme
tic mean

Standar
d 
deviatio
n

Variati
on

Levene's test T-test
degree 
of 
freedom

Statistic
al no at 
the level 
(0.05)F

Signi
fican
ce 
level

t

Signi
fican
ce 
level

Experime
ntal

30 17.17 4.145 17.181
1.812 0.183 3.204 0.002 58

statistical
ly 
significa
ntControl 30 14.13 3.115 9.703

v Results Interpretation
The presented results showed the superiority of the students in the experimental group who studied according to 
the instructional-learning design based on the R.S.Caffarella model over the students in the control group who 
studied according to the traditional method in strategic thinking skills, and the researcher believes that this 
superiority is due to one or more of the following reasons:
1) That the educational design, by its nature, through organizing the content and analyzing it according to R.S. 
Caffarellamodel and the connection of activities with the students life situations which clearly helped to 
motivate them to think, participate and interact between them and the teacher.
2) A good researcher is the one who plans for his students to think about what they have learned, for a long 
period of time, by providing them with some appropriate challenges, and this ultimately leads to a better 
understanding and flexibility in the thinking process, and instructional design use has provided multiple types of 
questions and thus, this allows the students to think about what they are learning.
3) The strategic thinking process is a strong indicator in building individual personality, and the design 
according to the R.S.Caffarella model helped improve the student’s performance in developing his skills in the 
strategic thinking process, and this is evident in the research results and the superiority of the experimental 
group over the control group through challenge and increased self-confidence and dependence on the 
appropriate logical methods in choosing a thinking strategy.
v Conclusions
1) The positive impact of the design according to the R.S.Caffarella model on the strategic thinking skills of the 
experimental group students in comparison with the students of the control group of the fourth scientific grade.
2) Deviation from the prevailing pattern in the teaching process made the student the active element inside the 
class and his participation in generating ideas as well as criticizing and filtering them, which helped in 
understanding mathematics, and this was thus reflected on their strategic thinking skills.
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3) Students' cooperation and interaction in the experimental group was better than other group cooperation and 
interaction, and this is definitely due to the steps and movements based on the instructional-learning design 
stages and this was confirmed by the positive impact of the design based on the R.S.Caffarella model.
4) The researcher noticed that the design based on R.S.Caffarella model improved the students' methods of 
addressing their problems, because it provided them with a logical way to display knowledge order and 
according to its importance, as well as its treatment to reach the goal.
v Recommendations
1) Working to adopt the design based on R.S.Caffarella model in teaching mathematics at secondary stage
because of its many benefits, including increasing their achievement and developing his strategic thinking skills.
2) Enrichment of mathematics curricula for all stages with various activities that would stimulate the learners' 
thinking process, especially strategic thinking skills and their development.
v proposals
1) Conducting a similar research to find out the impact of the design based onR.S.Caffarella model, for different 
grades and for both genders.
2) Conducting a similar research to find out the design based on R.S.Caffarella model in other dependent 
variables such as complex thinking, mathematical ability and different intelligence types.
3) Conducting a research on the impact of the design based on R.S.Caffarella model. For a specific stage of 
study according to gender with various variables and compare the results between them.
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