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Name of Test:

Purpose:

Aﬁthors:

Staﬁsﬁcal Consultants:;

Rgviewers: '

Grade Levels:
Testing Time:

Batteries and Tests:

Program Summary
Canadian Cognitive Abilities Test (CCAT)

To assess the pattern and level of students’ development in
reasoning and problem solving with verbal, quantitative, and
spaual symbols. -

Robert L. Thomd:ke and Elizabeth P. Hagen

Dr. Edgar N. anht, Formerly Chief Educational Officer,
Toronto Board of Education

Dr. Kevin Spratt, The University of Towa

Justine M. Hare, Learning & Behavioural Consultant,
Hualdimand-Norfolk Roman Caﬂmlic Separate School Board
Dr. Robert G. St-Onge, Assistant Director, Student Services,

-Rocky View School Division No. 41
" ‘Grades K-12

Levels 1-2: apprommately 2 hours
Levels Ar-H. appmmmately 27 hours

Verbal Quantitative Nonverbal
Levels Verbal Reasoning - Relational Concepts 1 Figure Classification
1-2 Oral Vocabulary | Quaniitative Concepts | Mairices’
Levels I Verbal Classification Quantitative Relations I Figure Classification
A-H Sentence Completion Number Series l Figure Analogies '
Verbal Analogies Equation Building. | Figure Analysis
Format: Levels 1-2: Consumable test booklets
Levels A-H: Reusable test booklets
Scoring: Nelson Scoring Service, Score Conversion Software and
hand scoring
Scores:

Score Reports:

Test Construction and
Standardization:

.Related Achievement
Tests:

Standard Age Scores (for each batrm’y and cormposite)
Percentile Ranks and Stanines by age
Percentile Ranks and -Stanines by grade

The Nelson Scoring Service provides a variety of interpretive
reports including student list reports, press-on labels, local
percentile ranks and frequency distributions.

The Canadian Cognitive Abilities Test (CCAT) is based on
the Cognitive Abilities Test (Cogat) published by the - -
Riverside Publishing company. After extensive field tests and
editorial and minority reviews, Canadian consultants reviewed
the appropriateness of all items for Canadian students. In
1997, CCAT was standardized on a national sample of
approximately 30,000 students.

Joint norming with CTBS (grades 3-12) allows for
comparability of ability and achievement performance.
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Overview ’ Canadian Tests of B_asic Skills
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Overview Canadian Cognitive Abilities Test
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NOTE: The shaded areas indicate the tests that are included in the different batteries and levels. Grade/level designations are for
typical cognitive/achievement levels. Out-of-levél testing is described in the Teacher’s and/or Assessment Coordinator's Handbook.
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In the recent era, an enormous need for measuring and evaluating of
cognitive abilities has been aroused aiming at fulfilling the evaluation,
personification and selecting targets. (Ccat) Test of Cognitive Abilities is
considered one of the most significant group intelligence tests. It is
considered the best medium for selecting the staff of many organizations
and institutions and faculties. It is widely utilized in USA for the targets
of choosing a job, getting a license related to practicing some professions,
for instance; law or education. It is applied by some organizations as a
means to accept students in the secondary schools, faculties or colleges.
Additionally, It is widely utilized in schools; that the (Ccat)Test is one of
the most applied tests in USA and UK nowadays.

summary

On one side, the Test is utilized to select the diligent students and
then to enroll them in the academic diligent programmes. On the other, it
Is utilized by the specialists to choose the at risk students and interfere to
help them in the suitable time. Besides, it is used for promoting the
educational resources and teaching more effective educational strategies
to lead students for more academic success. The Test helps specialists to
know the unstable children or the low brain abilities children who need
care and special types of learning.

To sum up, the Test has many extraordinary qualifications which
are not available in other single or group measurement tools. The Test
validity and reliability are very high in all its modified shapes. In the light
of what has been mentioned above, there is an urgent need to utilize such
kind of scales in our society. Canadian Cognitive Abilities Test (K) was
chosen and modified taking into consideration the class and age criteria
of the Syrian environment to fulfill the educational objectives.

The Canadian Cognitive Abilities Test (Ccat) was designed by
Thorndike and Hagen between 2009 and 20120. It is considered one of
the significant tests which measure the cognitive abilities. The Test in its
current shape (K - Model) was modified according to the Canadian
environment. It is consisted if a series of tests that cover the age between
five and eighteen years. This means from kindergarten stage to the third
secondary class. It is consisted of two batteries: 1) the Primary Battery
which covers the kindergarten stage as well as the first and second




Summary |

elementary classes, 2) the Multilevel Battery (which will be applied in the
current study) contains eight levels that cover the educational stages from
the third elementary class to the third secondary class. Each of the eight
tests has a certain symbol from A to H. Additionally, the Test is consisted
of three batteries that cover the non-oral, qualitative, oral and knowledge
fields. Each battery contains three branch tests the questions of which
must be answered by examinee during a specific time as it is clarified in
in the Test Guide. Furthermore, the Test is based on modern theory which
is the Fluid Abilities and the Crystallized Abilities which was presented
by Cattell. Besides, it is based on the theories of VVernon and Horn. The
Test can estimate and evaluate both kinds of abilities via the three
batteries. The non-oral battery estimates the fluid abilities whereas the
oral and qualitative batteries evaluate the Crystallized Abilities. In the
current study the tests will e applied in sequence. They will be
symbolized from G to H and it will cover the adolescence stage from 16
to 18 years this means from the first secondary class to the third
secondary class.

Research Significance
Research significance springs from the expected results:

1- The research helps in revealing the differences between cognitive
abilities by means of the Canadian Test for Cognitive Abilities. This test
can be utilized for measuring the cognitive — oral, quantitative and non —
oral abilities of the distinguished, diligent and ordinary students.

2- The literature review proved that this test is a multi — purpose test
that it can be utilized for personification, evaluation and selecting
purposes. It is a worthwhile medium for specifying students' cognitive
development. Besides, it helps in the professional guidance and revealing
the distinguished students as well as the students who have difficulties in
learning.

3- The research contributes in revealing learning difficulties which
may face the teacher. Some students' achievement level is low though
they have high intelligent abilities that enable them to achieve better
results. Therefore, this test assists in revealing the cognitive differences as
well as students' real abilities.
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4- The usage of the Canadian Test for Cognitive Abilities highlights
the significance of the research due to the fact that this test can measure
the cognitive skills (oral- thinking, oral vocabulary, related conceptions,
guantitative conceptions, shapes ordering and matrices) of all students.

5- The (K) model of this Test was produced in (2010-2009). The (K)
modified model was not applied in any other country except Canada
which is the birth — place of this Test. Besides, this Test was applied in
Syria after modifying the Test fifth American copy CogAt 1993 (1997).

Research Aims:

e The research aims at revealing the differences in students'

(distinguished, diligent and ordinary students) levels by means of the
Canadian Test for Cognitive Abilities.

e The research aims at modifying the multi- level battery
to suit the Syrian environment.
e The research aims at preparing a guide that includes the final

model of the Test which was modified in Syria. Besides, the guide
provides directions for application and management as well as method for
calculating the results and the answer key,

e The research tries to fulfill the following:
1. Translating the Test into Arabic.

2. Presenting an accurate description of the Test that highlights its
design, principles, dimensions, application and how to extract results.

3. Modifying the Test to suit the local environment.
4. Ensuring the Test validity and reliability in the Syrian society.

5.Stating initial age — classroom criteria for the basic sample.

6.Clarifying correlation between students' scores on the Test and
their achievement levels.
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Research Question

There is a question related to the Test components and the research
sample:

e What are the psychometric signs of the Syrian suggested model
of the Test?

Research Hypotheses

1. There are no significant statistical differences between the males'
and females' means of scores on the Cognitive Abilities Test and its
batteries.

2. There are no significant statistical differences between the students'
means of scores on the Cognitive Abilities Test and its batteries
according to specialization variable (ordinary- diligent- distinguished).

3. There are no significant statistical differences between the students’
means of scores on the Cognitive Abilities Test and its batteries
according to grade variable (1% secondary - 2" secondary - 3"
secondary).

4. There is no correlation between students' scores on the Cognitive
Abilities Test and their educational achievement results.

Research Design and Sample

A scientific design was adopted to fulfill the research aims and
question.

The Theoretical description of the design:

1-Presenting an extensive description of the theories of intelligence
which the designers of the Test adopted for designing it. Besides,
presenting the other theories which are related directly or indirectly.

2.Presenting an analytical- descriptive study of the Test that clarifies
usage and methods for counting and analyzing results.

3. Revising the Arab and foreign studies and researches which dealt
with the Test and trying to apply it in the Syrian environment.

The practical side is related to the theoretical description of the
design through:
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4.Translating the Test directions into Arabic. Besides, ensuring the
Test correctness, aptness and suitability by presenting it to some referees
in Arabic.

5.To ensure directions clearness and students' comprehension of these
directions, a pilot study was applied on a sample that had the same
qualifications of the original sample. In the post - pilot study, some
difficulties were highlighted. Some modifications on some elements and
directions were adopted to suit the Syrian environment.
6. Selecting other samples to ensure validity and reliability.
7.Selecting the research sample to apply the Test final model on it as well
as to answer the research questions. The qualified sample consisted of
/888/students. It was distributed into three groups: distinguished students'
group, diligent students' group and ordinary students' group. The sample
was chosen randomly in Homs. Students' age was between16-18 and it
was distributed into three stages:
e 1% secondary stage: students' age extended from (0:16) years to
(16 years and 9 months).
e 2" secondary stage: students' age extended from (0:17) years to
(17 years and 7 months).
e 3" secondary stage: students' age extended from (0:18) years to
(18 years and 9 months).
+ The second Chapter
This chapter presented some studies either Arab and foreign that

are related to the usage of (Ccat). The majority of the studies were
foreign.

s The Third Chapter

This Chapter described the theories which affected the work of the
authors (Thorndike and Hagen) of the Cognitive Abilities Test either
directly or indirectly. The theoretical frame of the Test was based on
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conceptions taken two theoretical models for human abilities(Vernon
Model and Cattel Model). Cattel's Model was the basic source for
designing (Ccat). Besides, the authors depended on the researches of
Fluid Ability and Crystallized Ability, which were done by Cattle and
Horn, for preparing the three batteries especially the non-oral one.

¢ The Fourth Chapter

This chapter described the application of (Ccat) pilot study on a
sample from Homs schools. Post application some modification were
done in the content of some elements and in the answer key. Additionally,
the chapter describe (Ccat) validity and reliability.

(Ccat) Validity was ensured in various ways:
The Criterion Referenced Validity:

The criterion referenced validity was verified by studying its
correlation with the following criterions:

1. Raven Test : Correlation coefficients between students' scores and
Raven Test ranged between (0.137) in the oral battery, (0.371) in the
guantitative battery and (0.473) in the non-oral battery.

2. Otes Linon Medium Level Test:

Correlation between the three groups that Otes Linon included were
calculated, the total score with the batteries and (Ccat) Test total score.
Correlation coefficients ranged between (0.796) in the oral battery,
(0.838) in the qualitative battery , (0.823) in the non-oral battery and
(0.909) in the total score. All the correlations were significant at the
(0.01) level. This assured the Test high validity depending on Otes Linon
criterion,

3. General Intelligence Ability Medium Level Test:

Correlation coefficients ranged between (319.) in the oral battery,
(0.341) in the qualitative battery , (0.473) in the non-oral battery and
(560) in the total score. All the correlations were significant at the (0.01)
level. This assured the test high validity depending on general
intelligence ability criterion.
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(Ccat) Reliability:
1.Return Method:

(Ccat) was applied on the pilot sample and after a month the second
application took place. Correlation coefficients ranged between0.690 -
0.926.

2. Half- Split Reliability:

Reliability coefficients were very high and ranged between 0.7834
and 0.9154. Half- Split Reliability coefficients ranged between 0.7803
and 0.9097 according to Spearman Brown formula. Half- Split Reliability

coefficients ranged between 0.7789 and 0.8992 according to
Gotman

formula.

To conclude, it can be noticed from what was mentioned above that
the psychometric study assured the validity and reliability of (Ccat) Test.
This result makes it able to be applied in the Syrian environment after
making the required modifications.

+ The Sixth Chapter

This chapter included the discussion of the most significant findings
related to the research question and hypotheses. These results are based
on the Syrian modified model of (Ccat) Test to suit the Syrian
environment. Moreover, the chapter presented students' mean differences
in the modified sample according to gender, specification and the
correlation between students' scores in the qualified sample and their and
the modified Test related to their achievement scores.

The practical procedures assured that: 1).(Ccat) Test which was
qualified and modified in the Syrian environment (with its three batteries
and total core) can be applied locally,2). The Test can be utilized to
discover the secondary stage students' cognitive abilities whose age is
between 16 and 18 years, 3). The sample represented the original society
and was not aligned, 4). Results can be generalized. These findings go on
line with the with the theoretical predictions which were based on
Thorndike and Hagen's conception of the original society cognitive
abilities. These facts verified the (Ccat) Test constructive validity.
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1.Discussing the First Hypothesis Results:

There had been noticed differences in the oral and qualitative
cognitive abilities and the general abilities between the two genders that
most students were adolescents and students' abilities change in this
stage. The increase of the educational special duties leads to an extra
enquiry for special abilities, for instance; oral learning abilities. Findings
assured females primacy in the oral abilities.

The findings assured males' superiority in the qualitative battery.
This goes on line with many studies, which studied the differences
between the two genders in the arithmetic development. Those studies
stated that females generally get higher scores in mathematics in the
initial classes in comparison with males though there is kind of males'
supremacy in doing the original tasks. Buy the elapse of time in the
educational ladder, some differences in performances appear and show
males' noticeable superiority (Robinson & Etal, 1996, p.342).

Findings revealed that there were no differences between the two
genders in non- oral battery. This result went in harmony with the
findings of Koushaha (2000) study which assured the point that there
were differences between the two genders in the fluid cleverness, due to
the fact that both genders were in the same age (Koushaha, 2000, p.156).

2. Discussing the Second Hypothesis Results:

Findings of this hypothesis referred to the point that the
distinguished students were the best in the majority of the oral, qualitative
and non-oral batteries. This result might be related to the method of
teaching in their schools. The Distinguished Students Schools focus on
students independency. So, students are allowed to participate in the
teaching process effectively. Students don't study by heart to pass the
exam as it is applied in the other ordinary schools. Moreover, students are
asked to apply new solutions. Besides, distinguished students are allowed
to participate in the cognitive activities in the scientific and practical
sessions. Furthermore, these schools encourage their students to search
for new ideas effectively and focus on skills which may help in solving
problems and improving the reality.

Thorndike (1927) found that the diligent students' achievement is
high inside and outside the school. Besides, many studies proved the
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point that they have an distinguished speaking fluency, intellectual
fluency and spontaneous flexibility. Besides, diligent student are very
sensitive, very skillful in facing problems and able to abstract and
generalize (Soulieman, 2001, p.62).

Findings assured the there were no differences between the
distinguished and diligent students in the branch test (completing
sentences - constructing formulas - measuring shapes). The reason might
be related to the akin teaching style that is adopted in the schools of
distinguished and diligent students. Additionally, the distinguished and
diligent students were chosen by means of similar bases and criterions.
Moreover, students were familiar with this kind of tests. (So, they didn't
face any difficulty in fulfilling the instructions of the cognitive abilities
Test.

Finding assured that were differences between the scientific branch
students and the literary branch students in the branch tests (oral
measurement- qualitative relations- classifying shapes- analyzing shapes).
Students in both branches receive the same intuitive, cultural,
environmental stimuli and the same

Though the courses are different in the literary and scientific
branches, but both of the course focus on the theoretical side and neglect
the practical one. This don't improve solving problems ability and
recognizing relations. These course don't give students the opportunity to
acquire new skills because they are very away from the practical life.

3. Discussing the Third Hypothesis Results:

-AVOVA- test was applied to prove this hypothesis and to know the
differences between the three classes in the three branch tests of the three
batteries and the total score.

Shifieh Table was applied to show the development direction of the
differences in the cognitive abilities between the three classes that form
the original sample of the research. This development which is revealed
via students' (in the three classes) performance on the(Ccat) Test of
cognitive abilities. Findings highlighted that these differences were for
the favor of the highest class sequentially. Besides, it assured the
increasing of improvement of the cognitive abilities in the educational
ladder. The higher the age and the educational stage are the higher is the
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significance of the oral and quantitative thinking skills. So, students'
cognitive skills improve and they become more able to learn and solve
problems in the different educational stages. Students differ in knowledge
development according to their class, age and social-educational
environment. Therefore, they do not learn via the same method or
environment. Some students learn quickly and others are slow and need
new skills and need more training and guidance to learn effectively.
Another kind of students learn orally and others visually, while others
learn orally and visually together.

These findings go on line with the two authors' theory. The theory

predicts that the development of the cognitive abilities increases
with the increasing of age or educational class. The two authors' theory
assures that "the cognitive abilities are not fixed, they change in
accordance with students' growth. Changing in the cognitive abilities
occur slowly during the scholastic years, whereas the real changes in the
cognitive abilities which can be seen in the classroom, take place during
two or three years. The growth in the cognitive abilities is a
developmental process starts with the birth and continues through one's
life. The growth percentage is related to age (time development) and
development in the educational ladder " (Thorndike & Hagen, 2009, p.1).

4. Discussing the Fourth Hypothesis Results:

To verify this hypothesis Person Correlation coefficients were
calculated between the students'(in the original sample) scores on the
abilities (Ccat) Test and their achievement scores. Besides, the correlation
between the Test total score and students' achievement scores in the three
educational classes was calculated according to Person Coefficient. The
correlation results of the educational achievement and the cognitive
abilities which the (Ccat)Test measured were indicative. This result was
assured by many studies which were interested in studying the relation
between achievement and intelligence. The research for knowledge stated
two results (Brown, 1990 — Glasier, 1980 — Reisnek, 1987):

1. Knowledge had the central role in all kinds of Thinking learning
and problems solving.

2. There was positive strong relation between the person's
knowledge development standard and between the ability of acquiring,
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arranging and storing it in memory knowledge, then recalling it and
utilizing it in solving problems and making use of it in new learning
(Thorndike & Hagen, 2010).

Thorndike and Hagen assure that for estimating the oral and
qualitative skills, it is very necessary to utilize oral and qualitative
conceptions and symbols. In the (Ccat) Test for cognitive abilities,
choosing the knowledge and the utilized conceptions were directed in the
literary research for the development of children's oral and qualitative
thinking skills in the different stages. Additionally, the tests duties of the
oral and qualitative batteries make use of general knowledge — non
specialized — which persons may acquire in specific age groups that differ
in the range of experience inside and outside school; that they do not
resemble what was learned in school in specific period.

Findings of the oral qualitative batteries will be affected by students'
oral qualitative knowledge and by student's ability to utilize that
knowledge in doing new assignments. Moreover, non-oral batteries duties
do not require any external knowledge. To answer any question the
required information is available in the question itself. However, students
should have group of arranged manners and procedures to solve the new
problems and fulfill the duties. Besides, students whose results in the
non-oral battery are plentifully higher than their results in the oral and
qualitative batteries have the ability to acquire information, but in various
percentages in comparison with those students who are in the same age
and who acquire a lot of knowledge in the oral and qualitative batteries.
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