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Abstract

The present study aimed to investigate the assumptions of the hierarchical
structure of skills (thinking of high rank). To achieve this, a reference-based test was
built based on the description of the behavioral field of an educational institution
according to the North Carolina Classification through the following steps to determine
the purpose of the test, the content components and the group to which they will be
applied and analyze the topic in detail, verify the validity of the analysis of the test
items, extract the standard properties, and then verify the assumptions of the validity of
the hierarchical structure of these components.

Keywords: Verification, Hierarchical assumptions, Standard, Thinking skills, Element
response theory.

Gl Mo i gl gasal Saa asgd) elidl bl Ga (3a
BRAl) dslaiadd A jhii aladialy
pllS agan udly a.@.i
ALy ashall sy ol Lol s/ ol daals
sty dagail) o glal) aucd

Ay gaaaily L (R Mo S8) chlead el eld) bl e @il I adlall du)al céss

Oe gl st AV clgladll DA e (Sobad) Jladll Gy )ty aagall Sae kil B

Gra e Gailly . Ll godagdl sty lgde Galiin ) desendly (gl @lisSey . LaaY)

sl Gra bl (o @il & dpslidl) pailadd) Fhatuly Hlad¥) chadl 4)ladl) claall sl
- Sl e3g] canel

i) Ao At ¢ Sl Clga ¢ el ¢ duaygll bl ) ¢ gaail) sdalidal) cilalSl)

19


mailto:Balqeeshmood24@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Al-Ustath Journal for Human and Social Sciences Vol.(59) No.(1) (March -2020AD, 1441AH)

Research Introduction

The field of psychological and educational measurement in recent decades
has witnessed a remarkable interest by measurement experts in many countries of the
world in order to build a test items that helps to accurately measure learning outcomes
and come up with objective quantitative estimates of the features that emerge from the
responses of students or individuals to those test items.

In the literature of educational and psychological measurement there are
different approaches to measurement, namely the standard reference in which the
student is classified in the light of the grades of the group to which he belongs. Through
real-time statistics, measures of central tendency and dispersion, the distribution should
be moderate. The other approach is the criterion-reference in which students are
categorized by other statistics derived from the test content indirectly through the
cutting score.

Therefore, it appeals to education officials and educators of the importance of caring for
the quality of building tests.

Research problem

The weakness of the educational system may be due to a weakness in the
tools and means of measurement and evaluation used, so the reform of the process
depends on the identification of problems associated with its tools as it is a good
approach to reform education and improve the quality of outputs.

The assignment of the tasks of psychological and educational measurement to
non-specialists and the expertise of psychological specialists with limited measurement
theories. This problem is related to the previous problem in assigning the tasks of
building tests to non-specialists. They have received some training and experience in
this field, enabling them to properly prepare the tools and interpret their results. The
UNESCO Regional Seminar recommended the need for development to take into
account modern methods and techniques in this field. (Allam, 2011: 53-54)

Those interested in building tests previously, especially in the educational
field, were limited to standardized reference tests that measure a sample of educational
tasks in some areas of content, where they include skills and goals that do not represent
the content in general, so it is not possible to reach accurate measurements when
performing. This reduces the accurate diagnosis of the results and mental skills
acquired. Hence the interest in constructing spoken tests that define areas accurately,
clearly and sequentially has appeared . (Walsh & Betz, 1995: 17)

In tests, the degree varies depending on the nature of the material, as the
degree is more important for the hierarchical content such as engineering and science
than for materials of a different nature. The improper transfer of the student to the next
unit improperly (error a) hinders the learning of this unit. Accurate classification gives
another opportunity to learn the units and skills, while the student does not move
mastered to the next unit and classification (error b). It increases the burdens of the
educational system on the one hand and the student loses direction towards the goal on
the other. (Mahmoud, 2: 2006)
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Therefore, there was a need to build a clear and precise test. This is a necessary and
important step to move from mastering from one skill to another. This reliability feature
in the hierarchical structure helps to exclude any unnecessary sub-skill that does not
contribute to the acquisition of the final skill. (Allam, 2001: 59). Thus, the existence of
the skill is not urgent in the test as it did not achieve the sincerity of the hierarchy.
Research Importance

officials of education and educational institutions demand the importance of
taking care of the quality of measurement and evaluation tools that contribute to making
objective decisions on scientific grounds, and that the evaluation is an integral part of
the educational system ,where it is to determine the extent to of the objectives of the
educational system.

One of the most important types of evaluation that contributes to planning and
building processes for educational institutions is the criterion reference test, because it
is concerned with measuring and diagnosing the knowledge and skills achieved by the
student or the learner and the behaviors acquired in relation to educational content. The
grades in this type of tests are interpreted based on the performance of the measured
task, i.e. , the location of the individual depends on a number of important rules that
contribute and facilitate the process of interpreting the results on these tests, that is, the
construction of the tests must be in accordance with sound scientific rules (Crocker &
Alging, 1986)

Since the test is a criterion reference, it is closely related to the learning process,
the validity of the hierarchical structure of the analytical products on which the test
building is based is urgent (Allam, 2001: 86).

Measurement and evaluation methods play an important role in educational
decision-making .These methods identify the effectiveness of educational programs and
the study writes its importance as it aims to verify assumptions hierarchical construction
of thinking skills (high rank) using the theory of response to be objective and accurate
measurement. Omnia Kadhim (1984) considers the importance of benefiting from
individual response models to solve objective measurement problems reflected in both
the field of university education and the field of general education, and in the field of
mental measurement and utilization. (Kadhim, 1996: 398)

Therefore, the use of the response theory of the item in light of the advantages
enjoyed by this theory in the construction of metrics or the development of these scales
to conform to their models, in order to provide objective conditions for the attribute or
ability of independent assessment of the characteristics of the vocabulary characteristics
of .individuals and independent estimates of individuals from the component vocabulary
sample Scale (Anwar AL-Sharkawi et al., 1996-302)

Therefore, the building of any developed society requires attention to the
knowledge building, and thinking of the most important pillars of development,
especially university education and upgrading requires taking parallel steps towards
scientific progress (Hassan, 2004: 1) , where higher education occupies a prominent
place in the process of society with all its contributions to meet the needs of human
development in various sectors of life.

Theoretical significance.

1. The present research contributes to present a test of thinking skills with a
hierarchical structure that helps to be used by the institutions concerned.

2. The use of the theory of item response achieves objective characteristics in
measurement.
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Research Aim.

The aim of the present research is to present investigate the assumptions of a
criterion reference-hierarchical structure of high-order thinking skills using the item
response theory.

Research limits.

The current research is limited to university students in Baghdad province.
Definition of Basic Terms
- Assumption in education and psychology for the Pioneering Glossary (Considering the
case to be correct based on the available evidence, or taking the contrary to what is
accepted and invoked to prove the case , or the assumption of the researcher assumption
to resolve a problem (Al-Raed, 1965).
https/www.almougem.com
- Hierarchical construction Defined by :

* Allam (2001)

(A structure that is concerned with identifying knowledge and auxiliary skills to be
learned in order and sequence of hierarchical construction according to the priorities of
their contributions to the formation of the main skill and start with the behavior of the
input base of the pyramid and then the levels of behavior range from the simplest to the
most complex until it reaches the top of the pyramid, which is the sufficiency or the
main skill.) (Allam, 2001: 51)

*Uprichard & phillips 1997

A method used to analyze a particular skill or behavior in a hierarchical way, forming a
series and steps of tasks, each representing a functional level of the given concept.
(uprichard & phillips .1997.7)

- Validation of Hypotheses for Hierarchical Construction.

Walbesser finds that (It is through the dependence of the hierarchical analysis of
outputs, i.e. the dependence of each level of outputs on the other. You must achieve the
auxiliary goals).

The hypotheses are achieved by five percentages (consistency ratio, ranking adequacy
ratio, inverse consistency ratio, inverse efficiency ratio, completeness ratio). (Allam,
2001: 69-74)

Criterion Reference Defined by :

*Kawafihuh (2005).

(It means the degree sufficiency in limited skills, i.e. its focus is on the extent to which
the individual reaches the level of performance in a skill at the level set by the examiner
in advance). (Kawafihuh, 2005: 60)

* Popham (2014)

(The individual's performance in these reference tests is attributed to the content of the
test itself) (Popham;2014;62).

* Definition of Glaser

(It is a test in which the details of the content are clearly defined. Through it, you can
determine what an individual can and cannot do). (Glaser, 1994:27)

The skill is known by:

* Fatlawi (2006)

(A series of procedures or steps that can be observed, whether direct or indirect),
measurement, repetition and repeat when needed (Fatlawi, 2006: 349)

* Shehata and Naggar (2003)
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(A particular operation is carried out with the speed and proficiency with the shortcut in
the effort to reach the end). (Shehata and EI-Naggar, 2003: 302)

High Order Thinking Defined by :

* Alatoom (2012)

(It is a mixture of several forms of advanced thinking and appears in the form of a set of
separate mental activities that require making mental decisions, and analysis of complex
situations according to different criteria involving multiple solutions. It avoids simple
solutions.) (Alatoom, 2012: 231)

*(Limpman 1991)

(It is the individual 's preoccupation in formulating predictions and analyzing data
through a number of equations and formulas (Limpman. 1991: 98).

* (Lawrence 2000)

(It is a thinking that requires the acquisition of the following skills including
application, analysis, installation and evaluation through Organization of knowledge
and mental openness). ( Lawrene, 2000:2 )

Item Response Theory defined by :

Allam. (2001):

(That the probability value of an individual's response to a test item is a function of
both the attribute or the particular test that the individual is supposed to measure and the
characteristics of the item or individual that he or she tries to answer) (Allam, 205:
2001).

Chapter 11
Theoretical framework

Criterion — based Measurement

Measurement sciences represents an important input in the study and
appreciation of various phenomena, which led to increased accuracy in measurement in
the educational and psychological aspects, which helped to understand the phenomenon
and to the accuracy of prediction and its control. This made, those made who are
interested in measurement to urge to use accurate measurement methods where the so-
called criterion — based measurement has appeared to be the, as the true beginning of
these tests and methods was in the sixties where credit for the emergence of this term is
due to Glasser (1963), who distinguished in one of his studies between the criterion —
based test and the norm — based test, which refers to a standard, which was defined by
both Glazer and Netco in the educational measurement book published by Thorndike
(1971) as tests that include diagnosing and measuring the knowledge, skills, and
behaviors of the individual educated person (Glasser & Nitko, 1971: 130).

But it seems that some who are interested in this type of measurement did not use
the word criterion in the sense that Glasser meant, so they used the word standard
(standard) and did not differentiate what is meant by the word criterion in the standard
measurement, since the interpretation of the word criterion led to the diversity of
definitions in this type of testing (Allam,1986: 17). This is also has been clarified by
Husk and Babam by defining the contents of the criterion — based measurement 1969.
These data obtained led to the development of the criterion — based measurement to
collect data that the interpretation of the student's degree is absolute and not
approximate (Crocker and EI-Gina, 2009: 53) (Abu Nahia, 1994: 52 -53).

The explanatory framework for the tests referred to is the criterion — based tests to
what the individual can do by specifying criteria or levels of performance or the degrees
of cutting to verify the adequacy of the subject and thus there is an analogy between the
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criterion of achievement and the performance of the individual and thus can translate
the degree of the individual in the test directly into behavior that can be due to His
observation and measurement, that is, the degree that the individual gets, which is the
raw degree, has a meaning in itself (Allam, 2000: 262). In this way, we can explain the
results resulting from the criterion — based test as focusing on the tasks themselves and
based on a standard that represents the specified acceptable level of proficiency. Which
is Similar to the frame of criterion that explains the test results on the performance
model for individual elements. Thus, the performance represents the model for a group
of individuals. (Thorndike & Hegen, 1986: 76). Most of those who are interested in
educational and psychological measurement emphasize the best use of it, and tests have
indicated the criterion of reference in measuring educational outcomes directly (Al-
Anzi, 2004: 43-44).

Characteristics of criterion — based tests :

The tests are based on a set of characteristics, as seen by Ababneh (2009). It enjoys
an accurate description of the individual’s performance in terms of the criterion, as it
provides real information in evaluating the effectiveness of the teaching process, and
contributes to the evaluation of mastery learning and the final evaluation, and provides
an appropriate method for diagnosing learning difficulties (Al-Zayla'i, 2014:18). Also,
the term level or criterion does not necessarily imply the full mastery of the connected
attribute. Rather, the spoken levels of the examiners can be determined at any point of
the caller, and this point is a specific behavior that describes certain tasks that the
examiner is able to perform and the comparison is made in light of these levels. These
levels do not remain constant for the individual examined, but rather change according
to his developmental change (Abdul Salam,1996: 195).

It also depends on a set of measurable behavioral or procedural goals that are more
detailed and comprehensive to measure an individual's ability than standard testing
requires (Michael and Buffalo, 2008: 23). Whereas, the distribution of grades in it takes
the form of a twisted twist and is negative based on elaborate learning. It also employs
teaching strategies that rely on self-learning and learning out of mastery (Tawqg and
Adas, 2001: 522). The ranks of individuals at stake are not affected by the person giving
the grades, as they are related to the job that is measured by the test (Al-Shawwara
2015: 14).

Types of criterion — based tests :

There is a diversity around the definitions of the criterion — based tests, which led
to a difference in the behavioral range to which the individual's degree is attributed, in
terms of an explanation within it, its content, and the degree of complexity. These tests
are distributed as follows:
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Figure (1) shows the reference of the tests, the purpose of the test and the interpretation
of the scores

1- Reference-Scope tests :

It is the one that depends on its construction on a broad and comprehensive
identification of tasks or skills, a clear and accurate identification, from which an item
sample from this range is randomly chosen or random previews, and the scores of this
test are used to obtain statistical estimates of the probability of answering the examined
individual or a group of examined individuals for items of The overall scope
represented by the items of the test is a true, correct answer at a specific time, which
helped to generalize on a comprehensive scale (Allam, 25: 2001) (Abdul Salam, 94:
1996).

2- Proficiency or mastery tests.

The design of this type of test is to determine whether the examined individual has
acquired the behavior that the educational program aims to develop. These tests help
and contribute to making decisions regarding an individual's mastery of a goal, skill, or
a range of specific skills. These may depend on their constructing a range reference or a
target reference. Perfection may be complete or relative, with a fluctuation between
mastery and lack of mastery. The location of the individual is determined by this
continuum (Allam, 25: 2001). These tests, which are based on mastery of learning,
performance contracts, and evaluation of educational programs, are among the most
important applications of criterion-based tests (Allam, 1986: 92-95).

3- Goal-based Test :

These tests are applied upon completion of a specific program or educational unit
with the aim of classifying the individuals tested into two groups, one of which is
perfect for the goals and the other is not perfect for the goals in light of a specific
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percentage of the items that must be answered correctly and identify the goals that no
one was able to achieve, and they can also be classified in several groups. The
construction of reference tests to the target differs from constructing group reference
tests that are used to estimate the overall degree of the educated individual about his
overall performance, while the goal-reference tests aim to verify the learner’s
acquisition of basic competencies and skills and reflect specific educational outcomes
and to identify the sources of errors (Allam, 2001: 25-41). These tests are used to
measure a number or a set of educational, behavioral, and procedural goals, due to the
lack of vocabulary, which represents the behavioral range. There are several methods
for analyzing competencies and skills at the test site in objective reference tests
(Popham, 1973: 93).

Methods for analyzing competencies or skKills.

Since analyzing the main competencies or skills of the educational or training
program and the processes and knowledge it contains requires knowledge of patterns of
relationships between skills and how these skills are arranged relative to each other,
there are several patterns that explain these relationships between skills that contribute
to knowing the skills that have been achieved and the skills that have not been achieved
(Allam : 2001: 45 - 51). And Figure No. (2) illustrates this
Figure No. (2) shows the types of patterns of relationships between skills from the
researcher's work
What is important for the subject of the current study is the hierarchical construction

Patterns of relationships between skills

) l !

Collaborative relationships Random relationships Circular relations

—

Hierarchical relationships

Skill 2 B i
- - main skill
skl N B
“ iy %
i __‘:5 ":) sub skills
%)
-
Skill 8 = sub sub sub
Skill 9 ’; £ skill 3 skill 2 skill 1
2 i, &
¥ 5 s /\ /\
. sub sub sub sub
£ I S su sul sul
s ¥ skill skill kill skill

method, we will provide it with some brevity.
Hierarchical construction and analysis method:

To conduct a hierarchical constructive analysis of a major skill or proficiency, we
begin with the following question for ourselves. What are the requirements or
behavioral components that must be met by the learner in order to achieve proficiency
or main skill after defining these requirements or components? We will repeat the same
question for each of them, and thus determine the requirements for each of these
behavioral components until it reaches the introductory behavior of the learner who was
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previously learned. Thus, these requirements, i.e. knowledge and supporting skills, are
arranged in a hierarchical and constructive way, according to their contribution to the
formation of the main skill, as this behavioral entrance represents the base of the
pyramid. Thus the levels of behavior fall from the simplest to the most difficult until we
reach the top of the pyramid, which represents the achievement of the main skill
(Majeed, 2013:233) (Eisenberg & Walbesser, 1971: 244).

This must distinguish between competencies or cognitive skills that require or
include a linear successive series of several tasks, such as solving a complex
mathematical problem. This analysis, which requires a written move from left to right in
sequential steps, is called an analysis of procedures and as shown in the following figure

(2):

[ Main Competency or Skill)

Skill 4 <— Skill 3 <— Skill 2 <— Skill 1

Figure No. (2) illustrates the types of patterns of relationships between skills from the
researcher's work, and what matters most to the subject of the current study is the
hierarchical method of construction, and we will explain it with some brevity.

Where the sufficiency or the main skill in this form is considered as an umbrella for
the four written procedures and thus the main skill or the final behavior is not performed
by the learner, but it is only a general description of the set of written procedures where
the learner does not move from the performance of the fourth procedure or skill to the
performance of the final behavior that Represented by the main skill. Thus, we can
through the successive procedures that the main skill has been achieved and between the
competencies or skills that require a hierarchical sequence where the main or final skill
is formed from sub-sub-skills that help contribute to achieving the sufficiency or the
main skill as shown in Figure (2) of the hierarchical relationships, where It is not only
an umbrella as in the series of written procedures. Rather, the learner should perform
this main skill (concluding), which represents the general subject, because it includes all
of these skills, and the sub-skills depend on each other (Allam, 2000: 75-58). There are
several hierarchical models that appeared within the new theory, which made a
remarkable contribution in the second half of the twentieth century, namely:

Firstly. Hierarchical model . (Rank order)

This hierarchical model depends on the Aristotelian style of classification in relying
on the categories and on the categories within the categories, and then the classification
method, such as the inverted tree, has its roots higher and its branches down. And it
assumes that there are many levels of factors, the higher the level in which the factor is
higher, the more extensive and comprehensive nature. Among the most common
hierarchical models are the Vernon model and the Fouad al-Bahi al-Sayyid model.

A- The hierarchical model of Fouad El-Bahi El-Sayed.

El-sayed was interested in building the hierarchical model of mental abilities in
the book Intelligence (1959) until the year (1976), where he classified the factors into
two basic types. They are mutual and individual , so the mutual factors are divided into
three other factors, or types are secondary, sectarian, and general. As for the individual
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factors, they are divided into two types which are private and expatriate. As for the
general factors or capabilities, they are divided into two types, which are the general
mental ability or sectarian abilities are divided into four types which are major, and
complex. , Primacy and simplicity (Mr. DT: 34-35). As in figure No. (3)

[Mcrltal abilitics] )
Figure No.
(3) shows
the
Mutual Factors hierarchica
| model of
Fouad EI-
[Scctarian] [Gcncral} Bahi EI-

Sayed for
/\ mer)tgl.
[“‘imary} E:ommm] [gmm@ {Big] capabilities
B- Vernon

Hierarchical Model.

Vernon organized the mental abilities and classified them as a hierarchical
classification organized in four levels and it begins with the general factor and falls into
sectarian factors, which in turn are divided into two works, one of which is linguistic -
educational, and the other practical - mechanical, which in turn are divided into
qualitative factors, each of them related to specific tests (Allam, 2011: 366). As stated in
the study of Jassem and Ali (2015), a mental abilities test was built according to the
strategy of analyzing the hierarchical structure according to this theory.

Second: The Matrix Model

The matrix has two dimensions: the first with lines and the other with columns. It
is possible to increase the dimensions of the matrix model to three dimensions or more,
such as the Guilford model and the Qusi model, which includes immediate dimensions
(after the content, after the operations, after the outputs). It included the content (content
of shapes, symbols, symantec (meanings) and behavioral content (El-sayed, dt, 38-39)).
After the operations, which are (factors of cognition, remembering, convergent and
divergent thinking, and evaluative factors), and after the results, i.e. what results from
performing operations on the content and the resulting thought formula (Allam, 2011:
360) it is, as stated in Al-Bahi, represented (unity, class, relationship, system,
transformation, inclusion). This is called the three-dimensional model. The study of
both Al-Kahlout and Hamouri (2009) came in building Standard diagnostic tests based
on hierarchical structure.

Thinking and Thinking Skills.

There are a number of criteria that are used to judge the quality of thinking of the
examined individual in his treatment of an issue, where (clarity, correctness, accuracy,
relevance, breadth, logic, importance and consistency) are the most prominent of these
criteria to judge the quality of thinking (Elder & Paul, 2001: 42 ). The nature of the
thinking activities practiced varies in terms of their quality, as they may be simple and
direct, such as their association with familiar things, including the vehicle as a solution
to a complex mathematical problem, or thinking of new solutions. (Zaaloul, 2009: 287)

There are many types of thinking, as there are no two persons who are similar in
nature or in their ability to work and think until identical twinning. They differ in the
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nature of thinking, such as the Almighty saying ((each works according to its similar)).
(Al-lsra - verse 84)

This highlights the importance of learning thinking skills and related processes that
remain always renewed in terms of their usefulness and uses in processing information
whatever the type of this information, where Compay and Sternberg point out,
"Knowledge is important, of course, but it may become old. As for thinking skills, they
are always renewed. It enables us to gain knowledge and infer it regardless of the place,
time, or types of knowledge that are used in thinking skills. ”(Quimby &
Sternbery).Perkins, (1985) believes that thinking is an intellectual activity that has
multiple characteristics and is the ability to perceive the basic relationships in the
problematic situation, and destiny it is based on the alternative choice from a large
number of available alternatives and the ability to gain insight and organize ideas in
order to reach new ideas, and thinking does not grow automatically because it is a
process that is not acquired randomly or as an accidental result through attempts to
accomplish for other purposes, but rather a process that requires continuous technical
and educational performance from A lifelong development for the learner (Razuki and
Mohamed, 2019: 13).

This is inferred from thinking through three basic aspects. The first is a cognitive
process that occurs within the human mind and is inferred indirectly, and the second is a
set of processes that occur within the mind, and the third and last aspect is the behavior
directed at every problem (Al-Ghurery: 2007: 14).

Higher-order Thinking

Lipman (1998) argues that high-order thinking is thoughtful and requires self-
regulation of the thinking process and always seeks exploration, but when the existing
state of thinking is lacking and lacking (concepts, self-organization and exploration) we
cannot be seen as high-order thinking (Lippman, 1998: 34) Also, there are a number of
characteristics, as Resnick (1987) put it:

1- It includes self-organization, that is, thinking in thinking requires a kind of autonomy
through evaluation and self-monitoring.

2- It gives multiple solutions instead of giving a unique solution.

3- The way it works is not predetermined and determined by mathematical relationships
and functions.

4- Discover new meanings and concepts

5- Interested in knowing and acknowledging causal or logical relationships. (Al-Atoum
et al., 2006: 201-203)

Assumptions Underlying High-order Thinking:

1- These skills are amenable to learning because they prepare for the individual and the
learner to adapt and engage in life in order to serve the community. It also serves to
define alternatives and priorities.

2- The previous ideas of the learner interact in order to achieve mental goals that can be
added and modified. Where learning occurs through re-organization and prior
information with new information to be a new mental activity. Resulting in personal and
social interaction (Razzuki, 2019: 60).

Riznak believes that high-level thinking is a set of cognitive mental activities that
require a mental trial of different situations according to specific criteria. Riznak (1985)
classified high-ranking thinking skills in five skills (problem-solving skills, decision-
union skill, critical thinking skills. , Metacognitive Skills, Creative Thinking Skills)
(Retnonaite & et.al, 2017: 416).
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As for the North Carolina classification of high-ranking thinking skills prepared
by the Department of Education for the State of North Carolina in 1994, it is a modified
version of the classification of the American Association for Curriculum Development
and Education prepared by Marzona and his colleagues in 1988. All of the skills (focus,
information gathering, remembering) were combined and included in one field which is
knowledge, and another area of Bloom’s taxonomy is added. Bloom’s taxonomy is
similar to Piaget and Vygotsky’s assumption that complex forms of thinking cannot be
achieved until the simpler forms are managed, which was neglected by Marzona and his
colleagues in the classification of the American Association for Curriculum
Development (Razuki and Muhammad). , 2019: 69).

But Al-Rimawi and others (2008) see that there are so-called basic thinking skills
that include (observation, recall, coding and setting goals, questioning, classification,
comparison and application) and there are high-thinking skills that require from an
individual an advanced level of mental and mental treatments to be practiced effectively
and includes (organized thinking) , High-ranking thinking, creative thinking and
metacognitive critic) (Rimawi et al., 2008: 320). This is, consistent with what was
mentioned in the 1988 Marzona and colleagues classification. This classification
includes four main areas and their sub-skills, which are as follows:

Whereas, this hierarchy of high-order thinking skills and their meanings of skills as
stated in Al-Otoum, et al. 2006, Zugi and Muhammad 2019 are:
First: Analyzing skill:

It includes identifying and examining relationships by distinguishing components
and attributes. The following sub-skills are included :

1- Determination of properties and components: It is the identification of properties and
parts of a universe through its stored knowledge and clarification of these parts that
make up the whole.
2- Defining relationships: It is the one that enables the learner to clarify the type of these
relationships between the components, whether they are temporal or partial
relationships, part-to-whole relationship, reason, outcome, or others.
Second: Generating SKill:

It is a skill that involves generating and producing new meanings and ideas through
previous knowledge and includes the following sub-skills:
1- Conclusion: It is the logical identification of the available information and coming up
with something that is correct and sound.
2- Prediction: The educated individual anticipates the upcoming events as a result of the
information obtained.
3- Expansion: It is the ability of an individual to add many details, clarification and
information related to previous knowledge to improve the understanding process.
Third: Integrating SKill:

It is the ability to integrate previous knowledge and new information to build a
new understanding. The following sub-skills are included:

1- Summarization: It is the exclusion of the unimportant and the choice of the important
and the plural of the true dimensions of the subject.

2- Reconstruction: It is the ability to change the cognitive structure in order to enter and
integrate new and previous information related and united to form a new cognitive
constructive understanding.

Fourth: Evaluating Skill:
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It is a structured process for gathering and analyzing information, i.e. estimating
the reasonableness of ideas and results. It is a judgment on something according to a
certain standard and includes two skills:
1- Standards Setting: The ability to develop to judge the quality of ideas. These
standards are based on and derived from the experiences and expertise that the educated
individual is going through.
2- Verification: It is the ability to confirm allegations made about a case. (Razzouki and
Mohamed, 2019: 96-72) (Al-Otoum and others, 2006: 209-227).
And Figure No. (5) shows the hierarchical structure of high-order thinking skills
according to the classification of Marzona and Rimawi, which is prepared by the
researcher and will be followed by an explanation of these main skills, which includes
(the skill of analysis, generation, integration, evaluation) with its sub-skills that
constitute the main skill, which is high-ranking thinking.
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Figure No. (5) illustrates the hierarchical construction of high-order thinking skills (by
the researcher)

Item Response Theory
This theory is considered one of the most suitable theories in analyzing and

interpreting the items of psychological and educational tests. The response theory of the
item (IRT) assumes that the performance of the examined individual can be predicted,
or that their performance can be explained in a psychological or educational test, in light
of a distinctive feature of this performance called the trait, and this feature is difficult to
notice directly; therefore it must be estimated or inferred from the performance of the
examined. It can be observed on a set of scale or test items (Hambleton, Swaminathan
& Rogers, 1991:62).

Where several models have emerged for this theory, and from these models the Rush
model is the simplest model of potential traits , and the main idea behind this model is
that each item carries an emotional charge that contributes with other items in the scale
in the formation of a total emotional charge that reflects the direction of the individual
in accordance with his appreciation of those items according to the number of probable
mathematical function used in the scale, and the model estimates this charge for each
item according to the probabilistic mathematical function approved by the model, then
verifies the conditions for the suitability of the items for the model (Ahmed Odeh, 1992:
155).

It is also characterized by the lack of the number of assumptions that are required
from the data in order to give the model accurate estimates, and the ease of estimating
the index of difficulty and statistical capacity. Fisher indicates that the raw score
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expresses the only information required in the data to estimate the ability, that is, all
people who participate in a degree will be estimated for them the same ability (Fisher,

1973: 100)

The response theory of the item is based on several assumptions that must be verified
in the data in order to perform its work objectively. These results can be trusted. Below
Is an explanation of the most important of these assumptions, as stated by Hambelton &
Swaminathan (1985) and Swamnthian, which are as described below :

First: Unidimensionality: That is, the test items measure only one ability that explains
the individual’s performance on the item, meaning that all items measure one
dimension.

Second: The assumption of local independence: Local Independence ,is the response
of the subject to an item influences, positively or negatively, his response to any other
paragraph, meaning that the subject's responses to the test items are statistically
independent from the tested sample, i.e. free from the sample.

Third:ICC-Curve Characteristic Item : The item Properties curve is a mathematical
function that links the probability of a correct answer to the item (P) and the ability of
the examiner 0) which is measured by a set of items in the test that was built for that
purpose.

Fourth: Assuming speed of performance: That is, the examiners who fail to answer
the test items are due to their limited ability and not because the time is not sufficient to
reach the answer to the item. (Hambelton & Swaminathan, 1985: 61)

Chapter 111
Procedures

The Research Sample:

The aim of selecting the sample is to reach sound conclusions about the indigenous
community from which the problem originated. This is done by choosing a category or
sample that represents this community correctly.

In the current research, two samples were selected from the study population:
1. A sample of clarity of instructions and items, amounting to (50) male and female
students.
2. Statistical analysis sample: The purpose of it is to analyze data derived from its
responses to test items, and the sample size was (250) students who were randomly
selected from the colleges of University of Baghdad ( collage of Education Ibn Rushd’s,
Science, Law, Sharia’a, Languages, Engineering).
Tool of the study:

The researcher used the test of higher order thinking skills according to the
classification of Carolina attributed to North Carolina (1994).

Test description:

The test consists of (63) items for various questions, which are pictorial and verbal
items, distributed by seven items for each sub-skill of the nine skills, in addition to that
the construction of its items was of a multiple choice type and are objective tests. The
test consists of major and sub-skills. As explained in one of the figures of the second
chapter.
items are statistically analyzed according to the Rush model:

A- One-dimensional verification:

A one-dimensional assumption is a prerequisite for all response theory models, and
this requirement is required in ability tests. Where Recasase Recas, (1979) proposes that
one-dimensional verification can be achieved by examining the values of Eigen values.
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If global analysis gives one distinct factor, so that the potential root value of that factor
forms a clear and high percentage of the total degree variance, then this means There is
one dominant factor in the test, which indicates a one-dimensional assumption has been
fulfilled (Wiberg, 2004: 5).

To verify this hypothesis, the researcher used the global analysis by means of the
basic components (Principle Component) using the statistical program (SPSS) and
according to each of the (nine) skills of the test a total score of the statistical analysis
sample of (250) examined. And the result was identical to the results of direct analysis
(before rotation) depending on the lower limits (for two meetings) which are the
potential root factor that can be explained equal to or more than one (Abdul Khaleq,
1983: 148).

Table (1)
The underlying root of each component of high-order thinking, the proportion of
explained variance, and total variance

Component Sub skill name Latent | Explanation Total
number root variance | variance

analysis Identifying
characteristics
and problems

Identify
relationships and
patterns

Generating | The conclusion

Predicting

Expansion

integration | Summarizing

Reconstructing

Evaluating | Stating norms

Verification

It is clear from the table that the components of the test are saturated with the general
factor according to the lower limits of (GETMAN). The amount of saturation of the
items of each component is by the general factor.

Table (3)
The Items are satiated with the first factor of each component

Second Fourth Seventh

33



Al-Ustath Journal for Human and Social Sciences

Vol.(59) No.(1) (March -2020AD, 1441AH)

From the above table, there were no items that were saturated less than (0.30).
B - Estimate the parameters of the test items:

Items were statistically analyzed according to each of the parameters of the difficulty of
the paragraph and the ability of individuals as shown in tables No. (4, 5, 6, 7-8, 9, 10,

11, 12).

Table (4)

Values of the parameters of the difficulty of item and the capabilities of individuals for
the skill of Identifying characteristics and problems

Item Difficulty | Standard | The Ability | Standard | Repetition
No. / coefficient | error value of | index error Freq.
Skill - b- SE theChi | O SE
square

The Distinction index: 0.426 / freedom degree: 14 / tabular value at
first (YY,1A) (0.05) level is
skill
1_ .)‘L\Y .,\‘o\‘ \\)ox‘i skokeoskoskok sesksksksk S
2- vi)o LR 4,7YY £,YY) GYVY Yo
3- YT S VAY Yo,nvy BEE et V1
4- TAY Y Y AEYA £,79). GYYY YY
5- Y, YYY GYYY YV,eYY [ 1,Y.0 Y)Y ¥
6- Y,\)o VY Yi,0%) L EAY VHOYA VY
7- +,140 L EYY 1L, AT g0 1y

Table (5)

Values of the parameters of the difficulty of items and the ability of individuals to

determine the relationships and patterns

Item Difficulty | Standard | The Ability | Standard | Repetition
No. / coefficient | error value of | index error Freq.
Skill - b- S.E theChi | O SE

square
The Distinction index: 0.522 / Freedom degree: 11 / Tabular value at
second | (Y4,%A) (0.05) level
skill
1 .,o/\i .,"LY"\ \\)‘L\/Y’ skskeskoskosk skskoskoskosk .
2 Y001 «,YVA A0 GYYE «,09) Y.
3 ' VYYE v, 60) LYYE Y, 1Y  ,EVY Yo
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4 Y VYT Y,VY e Y CAYY YA
5 .,YY4 AT Y,AAY GEVY AT YA
6 Y,V ' ,¥a0 19,00 Y 4 EY) Y
7 YV Yy VY, AY oY YA oY
Table (6)
Values of the parameters of the difficulty of items and the abilities of individuals to
deduce skill
Paragraph | Difficulty | Standard | The Ability Standard | Repetition
No. / Skill | coefficient | error value of | index error Freq.
- b- SE theChi | O SE
square
The third | Distinction index: 0.615 / Freedom degree: 22 / Tabular value at (0.05)
skill (Yv,4Y) level is
1 ,AE0 VLOEA YY,AoY *ksk koskeosk sk N
2 .,Yd0 «,6Y4 YAAEY LYY, LYY 1o
3 2K AL AAYY R ,Y4 YA
4 YA 0. Y ,AY £,VVY EY ¥4
5 Y,IvY OYYA 4,1A YAt . ,¥a0 £t
6 G EY) Y)Y YV, Y Yy AV o
7 YT oo YV,AYE Y,AET VYo Y
Table (7)

Values of the parameters of difficulty of Items and the ability of individuals to predict skill
Item Difficulty | Standard | The Ability Standard | Repetition
No. / coefficient | error value of | index error Freq.
Skill - b- SE the Chi O SE

square
The Distinction index: 0.503 / Freedom degree: 9/ Tabular value at (0.05)
fourth (vaY) level is
skill
1 .)Y-L‘« .)2*:{ o)'”\‘ eskkosk eskkosk .
2 Y YY) Y£,TVY V60 .,00Y £
3 AR oYY 4,AT) y,AoY . ,YY4 £)
4 ¥ Y)Y Y, ra  ,AY Y VY
5 IBEE VY V,ayy Y,q¢¢ CyEAA vy
6 Y,AY- ©,¥Y4 Y, ¥ ¥,Af0 0. q
7 Yy GVAE 0,¢YY R VL YAS \YY
Table (8)

Values of the parameters of the difficulty of items and the capabilities of individuals for
expansion skill

Paragraph | Difficulty | Standard | The Ability Standard | Repetition
No. / Skill | coefficient | error value of | index error Freq.
- b- SE the Chi 0] SE
square
The fifth Distinction index: 0.489 / Freedom degree: 16 / Tabular value at
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skill (Y1,¥+) (0.05) level

1 y,Véo NERR Y o AAY sokokok sk sk .

2 Y,VYY. VY YA,AYY Y,YV) VyEEY v

3 Y,96¥ AL )¢ £,0) . «,0Aq VY

4 Ay ENT YA,407 Y,9+4 LYY Ve

5 VY Y4 V),3¢Y ¥,4) YooY 9

6 GETY YV o, v Y (RN Y4 o)

7 +,00) GIVA YV, Ty £,AY) EVY °
Table (9)

Values of the parameters of difficulty of items and the abilities of individuals to
summarize skill
Paragraph | Difficulty | Standard | The Ability Standard | Repetition
No. / SKkill | coefficient | error value of | index error Freq.
- b- S.E the Chi O SE

square

The sixth | Distinction index: 0.412 / Freedom degree: 41 / Tabular value at

skill (°2,v¥1) (0.05) level

1 EYY YT BARE EEEEE ok ko .

2 GYYY «,OoTY V9,008 £,VYY G ETY )

3 ERE YY) 0),01) Y,q¢V VY At

4 Y. R YY,A4Q¢ ALY 6D T Yo

5 ., 40 oA Ye, 067 o,Y.¢ V,EYA vy

6 GYYE GEVA Vot Y,V «,ov4 oY

7 Y,AY Y. Yo, AAE Y,114 V600 ¢o
Table (10)

Values of the parameters of the difficulty of items and the abilities of individuals to
reconstruct skill

Paragraph | Difficulty | Standard | The Ability Standard | Repetition
No. / Skill | coefficient | error value of | index error Freq.
- b- SE the Chi O SE

square
The Distinction index: 0.631 / Freedom degree: 26 / Tabular value at
seventh (YA,A%) (0.05) level
skill
1 oYYY -T-2Y% Yo,AY4 *kok kokokok .
2 O YAE Y)Y V16 ¥,At0 GYYY Y4
3 GINY AT Y4,4¢0 Yo EAY VY
4 Y «,OYA YV, Y ¥,00Y YV Y £)
5 Y4 GEYA V,av¢ Y, 60 Y GYAE Y
6 GEVY 1Yo ¢,1¢0 1,1¢0 Y v
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Table (11)
Values of the parameters of difficulty of items and individuals' capabilities for standard
setting skill
Paragraph | Difficulty | Standard The Ability | Standard | Repetition
No. / Skill | coefficient error | value of index error Freq.
- b- SE the Chi O SE
square
The | Distinction index: 0.558 / Freedom degree: 11 / Tabular value at (0.05)
Eighth | (Y4,%A) level
Skill
1 v,07) oY1) Y,AY . ok ok Sk ok .
2 VAYY YA ©,4)Y Y,EVY YY) )
3 GYED GYAE VY,At0 Y,AYR «,OFA V.
4 EVY ERYY Y4,440 V,1Ye GAY £9q
5 ¥4 Y Ee YV,av) 0,v 0¥ 4 oA
6 GV Y Yo Yy,YeR ¥, oY G EAD VY
7 «,04 Y Yo, Y £,V Y4 .
Table (12)

Values of the parameters of difficulty of items and the capabilities of individuals for
verification skill (proof)

Paragraph | Difficulty | Standard | The Ability Standard | Repetition
No. / Skill | coefficient | error value of | index error Freq.
- b- SE the Chi O SE

square
The ninth | Distinction index: 0.684 / Freedom degree: 43 / Tabular value at
skill (°2,¥1) (0.05) level
1 .,\“‘\\ .,\\/2 \\/,o\‘. sksksksksk sksksksksk S
2 OYYY EVA °,\ YA Y,Ag +,44Y 1M
3 Y, Ave VoY ¥Y¥,qv0 Y, ¥ay O YAY Yo
4 Y4 YAy 0¢,901 o,AY. v, 100 yo
5 G v,100 YY,A0) ¥,AYY 174 V¢
6 ‘,60) Yt q,¢6¢) Y,0AY Yo YY
7 Y,YY i YA Y¢,Yd0 Y,A¢4 EVA YA
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Through tables No. (4, 5, 6, 7, 8, 9, 10, 11, 12) and viewing degrees of freedom and Chi
calculated values for all skills and comparing them with the tabular value at the level
(0.05) and as recorded in the tables above, there did not appear that the value The
calculated value is greater than the value of the Chi square so the items have good
coefficients.

Eittness test:

Kadhim, (1996) indicated that there are three basic criteria on which to choose the items
that correspond to the assumptions of the model and delete the inappropriate items,
which are:

The first criterion is that the item in its definition of the variable agrees with the rest of
the items in the test:

When the value of the value is a statistically significant, the item should be deleted
because it does not reflect the attribute expressed by the rest of the items, and after the
researcher conducted data analysis of all the skills, no item was deleted since the value
of the Chi-square is statistically significant at the level of (0.05).

The second criterion: that the item is independent of the sample:

The statistical analysis of the nine skills that represented high-order thinking skills
showed that there is one discriminatory power, as the discriminatory power of the nine
skills (0.412, 0.426, 0.489, 0.503, 0.522, 0.588, 0.615, 0.631, 0.684). And this test has
been verified.

The third touchstone. The items should have an appropriate discriminatory
power:

The following criterion, which is level (0.01), was chosen for the current research, and it
is noted that the discrimination factors fluctuated between (0.412) and (0.684), and this
indicates that the discrimination factors for the components of each component are
within the acceptable range.

Objective measurement assumptions:

This assumption was validated by two indicators:

1. Carrying out the factor analysis of the total score for each of the six components. The
factor analysis showed the presence of a general factor.

2. Analysis of the items of each component according to the "Rush Model” and the
extent to which the items conform to the model's assumptions.

Second. Independence of measurement:

1. The measurement independence from the sample capacity that performs the
test:

The researcher divided the statistical analysis sample for the nine skills into two
samples, one of which is "high level”, and the other "low level" after arranging the
members of the total sample analysis of (250) individuals for each component. The high
level sample consists from the first to the individual No. (125) and the other low from
individual no. (126) to the individual (250), then the results of the responses of each
sample were analyzed separately, in order to calculate the difficulty of the items and
their standard errors, and the estimates of the power and its standard errors, and then a
comparison was made for the indexes of the model (the difficulty and ability) as it is
derived from analyzing the performance of the total sample, and from The two samples
(high level and low Level), and to verify the statistical equivalence of these estimates,
and the estimates are statistically equal Asymmetric if any difference between the two
estimates did not exceed the total standard error for them as stated in (Kazim 0.526:
1996).
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Then, the ability estimates corresponding to each possible total score derived from
the performance of the total, high-level and low-level samples, and their standard errors,
were extracted for the nine sub-skills that constitute a high-order thinking skill, as all
differences were less than the sum of the standard error of the two estimates, and this
indicates that the measurement The power is released from the sample to which the test
was applied.

2. Independence of measurement from the items that individuals answer:

To verify this assumption, the test was divided into two tests (easy and difficult),
according to the difficulty factors as calculated by the Raskall program, then the data for
each test was analyzed using the Rush model method, as the difficulty of the item and
the ability of individuals to both tests were estimated, then the results of the analysis of
the two tests were compared with the results of the overall test. Then, the vertical tie
was made between the easy and difficult tests.

It turned out that all estimates of the difficulty of the items were statistically equivalent,
and the difference between any two analogous estimates did not exceed the sum of the
standard error for them, which indicates that the measurement was freed from the
difficulties of the test items.

The researcher then compared the total scores of five individuals from each component,
derived from the easy and difficult tests, the reference gradient, the mutual gradient,
and its standard errors.

And it turned out that all the differences were less than the sum of the standard error of
the ability of the individuals corresponding to each grade of raw for the two grades
(difficult, easy and total), and this indicates the liberation of the measurement from the
application sample.

Validity and Reliability of the Tests:

The use of the Rush model in developing a test means the availability of objective
requirements in the measurement of the power variable subject to measurement, and this
implies that the validity and reliability conditionalities of the estimates of both test items
and the capabilities of individuals have been verified (Kadhim, 1988: 98).

While the stability of the measurement is fulfilled by achieving the remaining objective
requirements, which is the independence of measurement, that is, the independence of
the measurement from the test items applied to the sample, and its independence from
the sample to which the test is applied (Kadhim, 1996 A: 367). This is confirmed by the
current research.
Final Description of The Test Components:
After completing the procedures for analyzing the test components and scaling them
according to the test of Rush model, (63) test items are divided into (9) sub-skills
according to the values of the parameters of difficulty of the items for each skill and the
ability of the examiners is estimated in the log unit as calculated by the program.
Converting the Log Unit Gradient to the Centigrade Unit (watt):

To get rid of negative signs and fractions, the researcher converted the estimates from
the log unit to the centigrade watt unit.
Verifying the hierarchical construction assumptions for high-order thinking skills:
First: Verification of the hypotheses related to the levels of analysis:
After validating the assumptions of the item response theory for high order thinking
skills and verifying its honesty and consistency, the skills test was applied to (100) male
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and female students through which the researcher resorted to checking the validity
assumptions of the hierarchy of each sub-skill of high-order thinking skills, as follows:
The first hypothesis: related to the skill of analysis (A) which includes the sub-skills
(Identifying characteristics and problems) (E) and the skill of identifying relationships
(F).

The second hypothesis: related to the skill of generation (b) which includes the sub-
skills (deduction skill) (x) and skill (prediction) (h) and skill (expansion) (i).

The third hypothesis: related to the skill of (combination and integration) (c) which
includes the following sub-skills (summarization) (k) and skill (reconstruction) (1).

The fourth hypothesis: related to the skill of evaluation (d), which includes the
following sub-foals (setting standards) (m) and skill (verification or proof) (n).

The fifth hypothesis: which includes the previous four hypotheses combined, which
represents the main skill which is the skill of high order thinking, which is realized
according to (A, B, C, and D).

The chosen hypothesis is for the individual to achieve the fifth hypothesis which he has
to achieve the four hypotheses related to it and when the individual passes the degree of
cutting he will have achieved that goal or skill and gets a score (1) while he gets a zero
degree if he does not reach the degree of cutting.

Where the data were blanked in the form of arranged pairs, as follows to calculate the
five ratios, namely (consistency ratio, arrangement adequacy ratio, reverse consistency
ratio, inverse efficiency ratio, and completion ratio), Some possible outcomes for
arranged pairs are as shown in Table (13).

Table (13)
The arrangement of some possible outcomes (arranged pairs) related to skill
1 1 1 1 0 0 0 0

1-1 0-1 1-0 0-0 1-1 1-0 0-1 0-0
(1-1) (0-1) (0-1) (0-1) (1-0) (0-0) (0-0) (0-0)

¥ N
Equations for extracting ratios for the five hypotheses:
Consistency ratio = NE@LI)
N(L1) + N(1,0)
Arrangement competence ratio = N@D)
N(L1) + N(0,1)

N 1)

Completion ratio =
N(L1) + N(0,0)

N(0,0)

Reverse consistency =
N(0,0) + N(1,0)

N(0,0)
N(0,0) + N(0,1)

Reverse competence = .(Allam, 2001)

Table No. (14) shows data of the four hypotheses of high-order thinking skill.
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Table (14)
Data and products for the five hypotheses of high-order thinking
Hypothesis | Arranged | Iterations | Hypothesis | Arranged | Iterations | Hypothesis | Arranged | Iterations
number couples number couples number couples
First (0-0) 12 Third (0-0) 11 Fifth (0-0) 8
(1-0) 4 (1-0) 5 Concluding | (1-0) 10
/\ (0-1) 6 (0-1) 9 (0-1) 12
, .1 (@3- 78 /\ (1-1) 75 Y. (1-1) 70
Second ~ | (0-0) 8 Fowth \ (0-0) 8 //1\
(1-0) 16 (1-0) 14 Lyv N
/f\ (0-1) 7 / \ (0-1) 20
N (1-1) 69 N 58
Table (15)
The five proportions of the five hypotheses of high-order thinking
Hypothesis | Consistency | Arrangement | Completion Reverse Reverse
number competence consistency | competence
The first +,4Y +,90 o AY +, VYo o,
the second ) A A oYY ,0V
Thethlrd A 48 A0 <14 +,00
Fourth oV VAN VAN ©, ¥ Y
Fifth , A0 VAN R N N

As it appears from the table above that the values of the consistency ratios and the
adequacy of the arrangement and completeness of the five hypotheses were from 0.85 or
higher so they are indicators of the validity of the hierarchical structure, which is an
indication of the adequacy of the arrangement for the hierarchical construction
(Walbesser, 1968)
Second: Verifying the Validity of the Hierarchical Stuctare:
The different hierarchical structure varies in the degree of its sincerity. Therefore, the
researcher verified the validity of the hierarchical structure by finding the ratio of the
number of individuals who achieved the final skill to the total number of sample
individuals. As the value of the sincerity of the hierarchical structure reached (0.70), this
value is a measure of the effectiveness of the hierarchical structure as it represents an
integrated hierarchical structure.
Third: Factories of pyramid complexity:
Hierarchical structures vary in the degree of their complexity, according to the number
of supporting goals (sub-skills) in each of their hypotheses. This coefficient indicates
the average number of auxiliary targets included in a particular hypothesis included in
the construction. The hypotheses of the current research are four hypotheses, while we
find that the supporting goals or sub-skills are (2-3-2-2), respectively, and the length of
the hierarchical structure is (4), so the coefficient of the complex of the hierarchical
structure is (2.25) and in this way it is a construction A hierarchy of four related skills is
(A, B, C, D).
Conclusions:

The researcher reached a number of conclusions as follows:
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1. The effectiveness of the Rush model in developing the test, the current research tool,
by matching test data to model assumptions.
2. The availability of several assumptions related to the approved model or objectivity
requirements in the measuring instrument is essentially a test of the instrument's validity
and reliability.
4. An estimate of the difficulty of the item was released on the ability of the individuals
who answered the test.
5. The independence of the measurement from the group of items to which the
examined respond
6. Checking the affinity of the subject's ability with the difficulty of the item, and this
indicates that the measurement is free from the difficulty of the item.
7. Hierarchical construction can be analyzed by keeping the sub-skills and checking the
sincerity of the hierarchy for educational skill or sufficiency or canceling the sub-skills
that increase the complexity of the hierarchy.
Recommendations:

In light of the researcher's findings, the researcher recommends the following:
1. The current study recommends the use of item response theory theory models in
developing and building skills for major usage ideas to overcome the criticisms leveled
at these metrics.
2. Providing computerized statistical programs to facilitate the process of analyzing test
data according to the theory of underlying features.
3. The Ministry of Education and other relevant ministries are adviced to take
advantage of this test of high-order thinking skills after verifying the sincerity of its
hierarchical structure, in selecting students and guiding them to different disciplines.
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