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Abstract 
In this study, the objective was to assess the extent to which EFs and visual 
processing, especially visual attention, contribute to children’s performance 
in the Colored Progressive Matrices of Raven (CPM), a test generally used 
between 5 - 11 years. For this purpose, we tested children from first grade to 
fourth grade in a battery that included the different sub-domains of EFs and 
visual processing tests. We hypothesized that links will be found between the 
performance in CPM, executive functions performance and visual/attentional 
processes. In addition, we hypothesized that EFs, in particular, working 
memory (WM) and shifting/updating, will explain variance in the perfor-
mance in the CPM. At the same time, on the basis of findings showing a link 
between reading skills and performance in the RAVEN, we collected reading 
accuracy and fluency measures to assess the extent to which EFs and visual 
processing explain variance in the performance of RAVEN beyond reading 
accuracy. At the behavioral level, we found a grade effect in almost all the 
measures collected. Also, we found significant but still weak correlations be-
tween the performance in the CPM and almost all EFs, VP and reading 
measures (accuracy and fluency). The highest and most significant correla-
tions were found between the CPM and Color Trail test (part B), which 
measures mental flexibility and shifting (r = .35) with reading accuracy (r 
= .38). Regression models conducted separately to assess the contribution of 
VP, EFs and reading showed first that VP explained 16% of the variance in 
the CPM, but only the Color Trail (Part A) was a significant predictor of the 
Raven’s scores. EFs explained 18% of the variance in the performance in the 
CPM, with Color Trail (Part B) measuring shifting being the strongest and 
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significant predictor and then the Digit Span. Finally, a step-wise regression 
model showed that reading accuracy alone explained 15% of the variance in 
CPM, and with EFs and VP, additional 6% were provided (total 21%) by the 
Color Trail B. In spite of its limitations (the size of the sample groups), this 
study points to several new and important areas of inquiry for future re-
search. For one, we noticed that not only does general ability correlate with 
reading, but reading, as a complex skill that includes many sub-skills, corre-
lates with performance in non-verbal tests such as the CPM. In this regard, 
one can ask whether or not the school system should consider taking general 
ability and high-order thinking skills such as strategies and making connec-
tions into account as part of the pre-reading curriculum at early ages? 
 

Keywords 
Executive Function (EFs), Reading, Reading Comprehension,  
Visual/Attentional Processes 

 

1. Introduction and Rationale 

The Raven Progressive Matrices’ test (RPM) is considered as one of the most 
widely used instruments that psychologists administer to assess general cognitive 
ability (Raven, 2000b; Vincent & Cox, 1974). This test is thought to measure the 
g factor as defined by Spearman’s theory of cognitive ability (Raven, Raven, & 
Court, 1998). Since its first conception in 1938, the RPM has gained widespread 
acceptance and use in many countries all over the world (Irvine & Berry, 1988) 
Mackintosh (1996) described it as “the paradigm test of non-verbal, abstract 
reasoning ability”. Lynn, Allik, Pullman and Laidra (2004) wrote that the RPM 
test “is widely regarded as the best test of abstract or nonverbal reasoning abili-
ty”.  

Previous studies have suggested that RPM norms have proven unexpectedly 
similar across cultures with a tradition of literacy, at any given point in time 
(Raven, 2000a). Despite this, comparative studies in Arabic-speaking countries 
(Abdel-Khalek & Raven 2006), as well as in some African countries (Adot, 2014), 
suggested that norms might differ between cultures. These findings suggest that 
cognitive skills that are at the basis of the performance in Raven’s test might, at 
least partially, be culturally determined. To give one concrete example, a pre-
vious study comparing Arabic-speaking and Hebrew-speaking university stu-
dents (Islam Mahajna, 2012, MA Thesis, University of Haifa) to whom the RPM 
test was administered showed that Hebrew speakers performed significantly 
better than Arabic speakers. In the present study, the aim was to assess the per-
formance in the Colored Progressive Matrices test (CPM) of Arabic-speaking 
children from first to fourth grade and examine to what extent their perfor-
mance in the CPM could be predicted by cognitive variables. On the basis of 
previous literature in the field, the study aimed at collecting measures of execu-
tive functions (EFs), visual processing (VP) and reading and assessing their con-
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tribution to the performance in the CPM.  

1.1. What Do the Raven Progressive Matrices Tests Measure?  

The RPM tests are thought to measure what many researchers have called “gen-
eral cognitive ability”, or to measure a specific kind of “meaning making” ability 
(Raven, 2008). For this later ability, Spearman coined the term “eductive” ability 
(Raven, 2009). The word “eductive”, deriving from the Latin root educere which 
means “to draw out from rudimentary experience, means in this context “to 
construct meaning out of confusion”. Spearman noticed the tendency of tests of 
what had been assumed to be separate abilities to correlate relatively highly and 
to suggest that the resulting pattern of inter-correlations could be largely ex-
plained by positing a single underlying factor that many people have termed 
“general cognitive ability”, or the “g” factor, according to Spearman. Spearman 
deliberately avoided the use of the term “intelligence” to describe this factor 
since this word was used by people to refer to a huge range of very different 
things.  

1.2. A Short Description of the RPM 

Three versions of the RPM test have been published to date: 1) The Standard 
Progressive Matrices test (SPM): This test was the first to be published and ap-
peared already in 1938. It was designed to test analytical reasoning through visu-
al analogies. This original version of the test is untimed and has been widely 
used in most countries of the world for almost 80 years now (e.g., Germany, 
France, Spain, Slovakia, Russia, New Zealand and Australia; norms were ob-
tained later for the UK, USA, China, India, Qatar, Poland, Taiwan, Tunisia and 
Belgium). The test consists of 60 problems presented in five sets of 12. Within 
each set, the items are presented in order of increasing difficulty, and at the be-
ginning of a new set they become easy again. The slight increase in terms of dif-
ficulty at the beginning of each new set is meant to provide training in the me-
thod of thought required for solving the problems. Later on, two other parallel 
versions of the matrices were developed: The Colored Progressive Matrices 
(CPM) and the Advanced Progressive Matrices (APM). These tests were con-
ceived in order to assess the upper and lower levels of ability, since the SPM were 
shown to have limited discrimination at these levels (Raven, 2000b).  

2) The Colored Progressive Matrices test (CPM): This test was created as an 
alternative form of the SPM (Adot, 2014) for children aged 5 - 11, and it first 
appeared in 1947 in the United Kingdom (UK) and Australia. The CPM was also 
utilized for the elderly and mentally and physically impaired individuals. In the 
CPM, the matrices are presented in color to make the test visually motivating 
and attract children’s attention. The test was revised in 1956 and this version 
continues to be used today (Raven, Raven, & Court, 1998; Raven, Court, & Ra-
ven, 1990). The CPM comprises 36 items divided into three sets of 12 (A, AB 
and B). Within each set, the items are ordered with increasing difficulty. The sets 

https://doi.org/10.4236/ce.2022.133068


Kh. Yassin, A. Khateb 
 

 

DOI: 10.4236/ce.2022.133068 1070 Creative Education 
 

themselves also vary in difficulty, with set B containing the most challenging 
items.  

3) The Advanced Progressive Matrices test (APM): This test was designed 
to better assess the above-average participants in the SPM test, which was shown 
to have a limited discrimination (Raven, 2000b). The APM consists of two sets: a 
practice set of 12 items, and the main test containing 36 items which are pre-
sented in black ink on a white background and become increasingly difficult as 
progress is made through the test set. 

1.3. What Predicts Performance in the Raven Progressive  
Matrices Test? 

In order to be solved, Raven’s problems require varying numbers of rules that 
are thought to depend on the prefrontal cortex. This region is considered as a 
key structure underlying complex cognitive processes generally defined under 
the term executive functions (EFs) that include, among other things, reasoning 
and problem solving skills (e.g. Luria, 1966; Milner, 1963). Neuroimaging stu-
dies have shown that the prefrontal cortex (PFC) is essential for complex cogni-
tive processes, and several have documented an increase in the PFC activation as 
a consequence of increasing problem difficulty (Baker et al., 1996; Owen et al., 
1996; Prabhakaran et al., 1997; Dagher et al., 1999). At the behavioral level, in 
addition to the contribution of EFs to the performance in RPM, other studies 
have shown a definite link between visual perception/processing tasks and the 
performance in the Raven matrices (Rouinfar et al., 2014). The following sec-
tions will describe some of the previous research suggesting a relation between 
executive functions, visual perception/processing and reading abilities and the 
CPM general non-verbal ability.  

Executive functions: The term “executive functions” (EFs) was first intro-
duced by Luria (1966; 1969; 1980) to isolate a particular set of brain functions, 
such as maintenance of an established behavioral set, cognitive flexibility, con-
cept formation, abstract reasoning, planning, intentional filtering and preserving 
attention, all of which are often claimed to be the functions used for solving 
novel problems (Alvarez & Emory, 2006). EFs have also been defined as a con-
struct that embraces general cognitive control and self-regulatory functions (Is-
quith, Crawford, Espy, & Gioia, 2005). Some authors have attributed particular 
importance to three of the executive functions—inhibition, shifting and updat-
ing—to explain differences in intelligence (Kafadar & Orhan, 2016). These func-
tions are thought to be all working-memory related, hence the tendency to ex-
plain EFs in terms of working memory processes (Friedman et al., 2006; Miyake 
et al., 2000). Working memory (WM) was defined by Baddeley (Baddeley, 2007; 
Baddeley & Hitch, 1974) as a limited capacity system that temporarily stores and 
processes information, making it a necessary element of the individual’s ability 
to perform complex activities such as reasoning, learning and comprehension.  

Different studies have shown a link between performance in the RPM and 
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EFs, particularly WM and updating. Verguts and De Boeck (2002) suggested that 
the positive correlation between WM and RPM is due to the fact people who 
have a large WM can store more partial elements and therefore will have a high-
er probability of solving an item. Carpenter, Just and Shell (1990) suggested that 
WM positively correlates with Raven’s performance because WM is needed to 
prevent previously learned rule combinations from interfering in problem solv-
ing when Raven’s problems require a new rule combination. Belacchi, Carretti 
and Cornoldi (2010) assessed WM updating and performance in CPM and pro-
posed that that updating information in WM plays an important part in fluid 
intelligence (as measured by the Raven matrices) in the context of development. 
In this respect, Miyake, Friedman, Emerson, Witzki, Howertwe and Wagner 
(2000) suggested that, when studying inhibition, updating and task switching, 
updating measures were the only predictor of WM performance. In view of these 
previous findings, one of the objectives of this study was to investigate how ex-
ecutive functions predict performance in the CPM test. 

Visual processing/perception and attention: Visual processing is defined as 
the ability to perceive, analyze, generate, store, retrieve and transform visual im-
ages and sensations, and is associated with the ability to recall the location of 
stimuli and identify, or reproduce, a design (Carroll, 1993; McGrew, 2009). Vis-
ual processing abilities are measured, among other things, by tasks requiring the 
location and the precise identification of visual shapes, as well as tasks that re-
quire sustainment of spatial orientation of objects that may change or move 
through space (Carroll, 1993; McGrew, 2009). Besides that, visual processing is 
measured by tests that involve visual closure and stability and fluency in “imag-
ing”, the way objects appear in space as they are alternated and turned in various 
ways (Vanderwood et al., 2002). Previous studies have outlined a connection 
between different visual processing abilities, such as visual attention (VA), visu-
al-spatial memory (VSM), and visual perception (VP), (Deliyianni, Monoyiou, 
Elia, Georgiou, & Zannettou, 2009; Fuchs et al., 2005; Leikin, Paz-Baruch, & Lei-
kin, 2013; Taub, Floyd, Keith, & McGrew, 2008). Visual processing skills have 
been linked to the performance on the RAVEN tests (Rouinfar et al., 2014).  

The relationship between measures of visual attention and intelligence has 
been documented (e.g., Crawford, 1991; Rockstroh & Schweizer, 2001; Schweizer 
& Moosbrugger, 2004; Schweizer, Zimmermann, & Koch, 2000). For instance, a 
relation between visual-spatial abilities and general intelligence and academic 
achievement had also been suggested (Leikin et al., 2013; Johnson & Bouchard, 
2005; Rohde & Thompson, 2007). Finally, it had been argued that whenever 
complex mental activities like problem solving and reasoning (as in the RPM) 
are to be performed, it is essential to maintain a high level of attention for long 
periods (Schweizer & Moosbrugger, 2004). Hence, the second objective of this 
study was to assess the contribution of visual processing/attention abilities to the 
performance in the Raven test. 

Reading: Research suggests that reading ability starts when the child first 
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perceives the visual graphic symbol (Adams, 1990; Ehri & Snowling, 2004; Frith, 
1985) and that reading facility depends on visual processing and the ability to 
deal with written material (Stein & Walsh, 1997). These studies indicate that 
visual processing skills are highly significant for young children but that they 
become less relevant with age (Plaza & Cohen, 2007; Tahan, Cline, & Messaoud 
Galusi, 2011). 

Indeed, to be a successful reader, one must rapidly integrate a vast circuit of 
brain areas with both great accuracy and remarkable speed. This “reading circuit” 
is composed of neural systems that support every level of language—phonology, 
morphology, syntax, and semantics—as well as visual and orthographic processes, 
working memory, attention, motor movements, and higher-level comprehension 
and cognition (Norton & Wolf, 2012). Indeed, Orton, in his research of children 
with reading disabilities, suggested that perhaps as many as 10% of children 
might suffer from reading difficulties as the very complexity of reading requires 
the integration of several brain areas (Orton, 1925). As our reading abilities de-
velop, the reader develops what is called automaticity. Successful word reading 
development involves the interrelation and integration of phonology, orthogra-
phy, and semantics. This is referred to as the “triangle” or connectionist model 
of reading; with practice, direct connections develop between the three segments 
(Harm & Seidenberg, 2004; Plaut, McClelland, Seidenberg, & Patterson, 1996; 
Seidenberg & McClelland, 1989). As this network becomes more automated, 
word knowledge and meaning increase (Kirby & Bowers, 2017; Perfetti, 2007). 
This abstract connectionist model of reading can also be mapped onto the neural 
system where the degree of automaticity is reflected in the neurocircuitry of 
reading: As children become skilled readers, there is an increase in activity in the 
left-hemisphere network and a gradual decrease in right-hemisphere areas that 
are involved in visual memory (Turkeltaub et al., 2003). In other words, visual 
perception is the initial, underlying ingredient of successful reading, though it 
quickly becomes “automated” after the first year of learning to read. The devel-
opment of automaticity at all the lower levels of reading represents the great 
apex of development that provides us with the bridge to true reading with its 
capacity to direct cognitive resources to the deepest levels of thought and com-
prehension. Due to the fact that reading is a complex cognitive skill that relies on 
various other sub—skills and systems, and to the connection between reading 
and visual abilities, the aim of this study is also to examine to what extent, the 
same EFs and visual abilities contribute to the CPM beyond reading.  

1.4. The Present Study 

Previous studies assessing the relationship between EFs, visual perception and 
other cognitive variables indicate that different factors might contribute to the 
performance in the CPM. The objective of the present study was to assess the 
extent to which EFs and visual processing, especially visual attention, contribute 
to children’s performance in the CPM test. For this purpose, we tested children 
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from first grade to fourth grade in a battery that included the different sub- 
domains of EFs and visual processing tests. We hypothesized that links will be 
found between the performance in CPM, executive functions performance and 
visual/attentional processes. In addition, we hypothesized that EFs, in particular, 
WM and shifting/updating, will explain variance in the performance in the 
CPM. At the same time, on the basis of findings showing a link between reading 
skills and performance in the RAVEN, we collected reading accuracy and fluen-
cy measures to assess the extent to which EFs and visual processing explains va-
riance in the performance of RAVEN beyond reading accuracy.  

2. Material and Methods 
2.1. Participants 

The study included 120 native Arabic-speaking children, aged 6 - 10 years old 
(M = 8.5, SD = .78) from the first to the fourth grades (30 from each grade). All 
children were recruited from the same primary school in the north of Israel. All 
children were administered the Raven’s CPM which include part A, part AB and 
part B. In addition, all children underwent a battery of EF tests, visual processing 
tests and a word reading task. Children with a history of neurological disease or 
known learning disabilities were not included in the study. 

2.2. Assessment of Executive Functions 

The sub-domains of EFs that were studied in this investigation included: 1) In-
hibitory control (e.g., Blair, 2003; Diamond, Kirham, & Amso, 2002; Espy & 
Bull, 2005); 2) Working memory (e.g. Blair, 2003; Hughes, 2005; Senn, Espy, & 
Kaufman, 2004; Zelazo, Muller, Frye, & Marcovitch, 2003); and 3) Cognitive 
flexibility and shifting (e.g. Diamond, Carlson, & Beck, 2005; Senn et al., 2004; 
Smidts, Jacobs, & Anderson, 2004; Zelazo et al., 2003). Inhibition was assessed 
using the Stroop Color Word Interference test; Cognitive flexibility and Shift-
ing were assessed using the Color Trail Test, Part B; Working memory was as-
sessed using the Digit Span Forward and Backward tests.  

Stroop Color Word Test: This test measures selective attention, cognitive 
flexibility, cognitive inhibition, and information processing speed (Bryan & 
Luszcz, 2000; Strauss, Sherman, & Spreen, 2006; Van der Elst, Van Boxtel, Van 
Breukelen, & Jolles, 2006). The test contains three sub-conditions. The difference 
in time in the performance between the incongruent word-color condition and 
the neutral condition (rapid automatic naming of colors) allows for assessment 
of the interference effect (see Appendix 1). 

Color Trail Test (CTT, Maj et al., 1993): The Color Trail for children consists 
of two parts (A and B) which aim at examining visual attention in part A (see 
below for visual processing), and cognitive flexibility (shifting) in part B. Color 
Trails A requires the child to connect the numbers from 1 to 25 in correct order, 
where each number is presented in one color (yellow or red). In Trail B, each 
number is presented in the two colors (yellow and red), and the participant is 

https://doi.org/10.4236/ce.2022.133068


Kh. Yassin, A. Khateb 
 

 

DOI: 10.4236/ce.2022.133068 1074 Creative Education 
 

required to connect number from 1 to 25 and to alternate between colors at each 
step. Scoring consists of time in seconds from initiation to completion of the 
task and the number of errors is recorded (see Appendix 2). 

Digit Span Recall Forward and Backward: Digit Recall from Working Mem-
ory Battery Test for children (WMBT-C) contains two sub-tests: 1) Forward Di-
git Recall measures the phonological memory loop and 2) Backward Digit Recall 
measures the phonological central executive loop, according to Baddeley’s (2000) 
model of working memory (see Appendix 3). 

2.3. Assessment of Visual Processing 

In addition to the Color Trail, part A, visual processing was assessed using the 
Hale-Denckla Cancellation test (HDCT) for visual selective attention and the 
symbol search test. 

Hale-Denckla Cancellation Test (HDCT): This test uses paper and pencil 
and measures visual attention discrimination, scanning, tracking, memory and 
graph motor speed. The HDCT presents a table of random figures to assigned 
targets and consists of 14 target stimuli (Diamond) from a group of 140, split up 
into 8 types (see Appendix 4). The time in seconds and the number of errors are 
measured (Hale et al., 2009). 

Symbol search (SS): In their research describing this task, Sweet et al. (2004: 
p. 472) mentioned this test as a measure of visuospatial processing. This task 
examines the speed and accuracy of visual search of non-linguistic symbols, 
while ignoring distracters (Wechsler, 1998). This is a self-paced task during 
which examinees are allotted two minutes to complete as many symbol discrim-
ination items as possible. In each item they are asked to determine if a set of five 
geometric symbols includes one of two exemplary geometric symbols. The task 
consists of 45 line-items where, in each one, two symbols appear at the right 
(target) of the line and the participants have to identify them among other sym-
bols appearing in the line (see Appendix 5).  

2.4. Assessment of Word Reading  

The test used here included a list of 25 vowelized Arabic words that was initially 
created for third and fourth grades. The list (8 verbs and 17 nouns) included 3 
di-syllabic words, 12 tri-syllabic words and 10 quadri-syllabic words. In Asadi 
et al. (2017: p. 10) the authors explained that this test examined decoding abili-
ties and the fluency of reading. Reading fluency is described as the outcome of 
two variables: accuracy and the rate of reading; hence fluency in reading was 
computed here as the number of correctly read words per minute (see Appendix 
6).  

2.5. Procedure 

The tests were conducted in two sessions (25 minutes to each session). The CPM 
and the other tests were administered individually, in a quiet room in the school. 
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For all children, the instructions were given in spoken Arabic such that they 
could be understood even by the youngest children. Following the Raven CPM 
(see Appendix 7), participants were then tested on the EF tasks, the visual 
processing tests and reading tests. 

2.6. Statistical Analysis  

The individual data for all participants was subjected to a one-way ANOVA, us-
ing grade as an independent between-subjects variable in order to test for grade 
effects. The children’s scores on the different subtests of the CPM were summed 
to provide one single score per participant. The scores of the children (time, ac-
curacy, raw performance) on the different tests were further used as dependent 
variables. Correlations were computed between the subjects’ scores on the dif-
ferent tests and between their scores on the Raven’s CPM and the different tests 
of executive functions, visual processing and reading. Regression analyses were 
finally conducted using separate models to assess the prediction of the perfor-
mance in Raven CPM, by the different sub-domains. 

3. Results 

Descriptive statistics and correlation analyses: Table 1 presents the means 
and standard deviations of participants’ scores on the different measures and 
grades. A one-way ANOVA was conducted on the individual scores for each 
measure using grade as between-subject factor. The F and P values are presented 
in the two right columns.  

The analysis presented in Table 1 showed that a significant grade effect was 
observed in almost all measures, except in the HDCT (Diamond test). Also, this 
effect was only marginally significant for the Stroop Effect (Interference minus 
neutral) and the Digit Forward test. In particular, for the CPM, significant dif-
ferences were mainly found between the first grade and the three other grades, 
the latter not differing in terms of global performance. The same pattern of dif-
ference was also observed for reading accuracy, where the first graders differed 
from the three other grades, with the latter not differing. This lack of difference 
in reading between the three upper grades is probably due to a ceiling effect that 
occurs in these grades (with a mean accuracy around 22/25 ± 4, see Table 1). 
However, in terms of reading fluency, which is computed as the number of cor-
rectly read words per minute (i.e. taking into account the total time for reading 
the word list), differences were found between the first and all other grades, and 
between the second and the third/fourth grades, with the latter two grades not 
differing.  

Table 2 presents the inter-correlations between the different measures. Of in-
terest for our purpose is the fact that the Stroop Effect showed almost no corre-
lation with other EF measures (Trail B for shifting and Digit Span S for working 
memory). Also, the visual HDCT (Diamond test) showed no correlation with the 
other visual processing measures (Trail A and symbol search). In contrast, cor-
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relations were found between reading accuracy and fluency and several other 
measures. 

Table 3 shows the correlations between the Raven CPM and all measures. In-
terestingly, regarding EFs, we observe again that no correlation was found with 
the Stroop Effect, while Trail B for shifting and Digit Span S for working memo-
ry correlated with the CPM. As for visual processing measures, all showed sig-
nificant but weak correlation with CPM. Finally, the highest correlation (r = .38) 
was found with reading accuracy. 

 
Table 1. Summary of the Means (and SD) of all measures by Grade. 

 Grade 1 Grade 2 Grade 3 Grade 4 F P 

CPM 
17.0 
(5.1) 

20.5 
(5.8) 

22.9 
(4.9) 

22.7 
(5.9) 

7.53 P < .0005 

Stroop N 
26.3 
(8.0) 

26.6 
(10.1) 

20.8 
(5.7) 

19.6 
(4.9) 

7.22 P < .0001 

Stroop C 
26.1 
(7.2) 

23.4 
(9.3) 

17.0 
(3.5) 

15.3 
(7.6) 

20.26 P < .0001 

Stroop In 
40.1 

(14.3) 
50.1 

(21.1) 
41.9 

(10.1) 
40.4 

(11.8) 
2.95 P < .05 

Stroop E 
13.8 

(13.8) 
23.5 

(19.1) 
21.1 
(9.6) 

20.9 
(13.1) 

2.57 P = .057 

Trail A 
156.6 
(67.2) 

120.6 
(36.3) 

108.2 
(36.2) 

114.2 
(38.4) 

6.50 P < .0001 

Trail B 
273.9 
(83.2) 

236.8 
(82.9) 

187.2 
(54.2) 

173.7 
(46.8) 

13.49 P < .0001 

Digit F 
3.9 
(.7) 

4.1 
( .8 ) 

4.3 
(.9) 

4.4 
(.7) 

2.65 P = .052 

Digit B 
2.3 
(.5) 

2.5 
(.7) 

2.6 
(.6) 

2.8 
(.7) 

4.16 P < .01 

Digit S 
6.1 
(.8) 

6.7 
(1.2) 

6.8 
(1.2) 

7.2 
(1.1) 

4.90 P < .005 

Symbol S 
12.8 
(4.0) 

16.5 
(3.9) 

17.3 
(4.5) 

17.5 
(6.7) 

6.60 .001 

HDCT 
9.9 

(2.5) 
9.6 

(2.3) 
10.3 
(2.1) 

10.7 
(2.3) 

1.27 n.s 

Read A 
16.9 
(6.1) 

22.3 
(3.7) 

21.7 
(4.1) 

21.9 
(4.10) 

8.70 P < .0001 

Read F 
6.9 

(7.9) 
18.6 
(9.1) 

29.3 
(19.3) 

26.3 
(12.7) 

15.94 P < .000 

Abbreviations: CPM: Colored Progressive Matrices. For the Stroop test N: Neutral, C: 
Congruent, In: Incongruent and E: Effect Stroop (i.e., = In-N). For the Digit Span F: For-
ward, B: Backward and S = Sum (=F + B). HDCT: Hale-Denckla Cancellation test (Di-
amond test). For Read A: Reading Accuracy and F: Fluency (Correct words per minute). 
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Table 2. Correlations between the different measures. 

 1 2 3 4 5 6 7 8 9 10 11 12 13 

1. Stroop N  .76*** .37***  .31*** .28**    −.22*   −.34*** 

2. Stroop C   .37***  .36*** .38***    −.25**  −.20* −.40*** 

3. Stroop In    .86***          

4. Stroop E           .22*   

5. Trail A      .63***  −.24*  −.39***  −.24* −.32*** 

6. Trail B         −.19* −.36***  −.25** −.40*** 

7. Digit F        .27** .83***    .22* 

8. Digit B         .58***  .25**   

9. Digit S            .18* .22* 

10. Symbol S            .33*** .44*** 

11. HDCT              

12. Read A             .53*** 

13. Read F              

Note: P < .05, P < .01, P < .001. Abbreviations: For the Stroop test N: Neutral, C: Congruent; In: Incongruent and E: Effect Stroop 
(i.e., = In-N). For the Digit span F: Forward, B: Backward and S = Sum (=F + B). HDCT: Hale-Denckla Cancellation test (di-
amond test). For Read A: Reading Accuracy and F: Fluency (Correct Words per minutes).  
 
Table 3. Correlations between Raven CPM and the other measures across Grades. 

 r p< 

Stroop N −.19 .05 

Stroop C −.28 .005 

Stroop In n.s n.s 

Stroop E n.s n.s 

Trail A −.33 .0001 

Trail B −.35 .0001 

Digit F n.s n.s 

Digit B .18 .058 

Digit S .22 .05 

Symbol S .18 .05 

HDCT .19 .05 

Reading A .38 .0001 

Reading F .26 .01 

Abbreviations: For the Stroop test N: Neutral, C: Congruent; In: Incongruent and E: Effect Stroop (i.e., =In-N). For the Digit 
Span F: Forward, B: Backward and S = Sum (=F + B). HDCT: Hale-Denckla Cancellation test (Diamond test). For Read A: Read-
ing Accuracy and F: Fluency (Correct Words per minute).  

3.1. Regression Analyses 

In order to assess the contribution of the different cognitive domains to the per-
formance in the Raven’s CPM, different regression models were computed sep-
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arately independent of grade. The first model assessed the contribution of EFs to 
CPMs. The second model assessed the contribution of visual processing to 
CPMs. The third model examined the extent to which extent EFs and visual 
processing (already predicting CPM in the first and second models) could pre-
dict performance in CPMs beyond reading accuracy. 

3.2. First Model: To What Extent Do EFs Predict the CPM? 

The first multiple linear regression analysis was conducted to test how well the 
executive function measures predicted performance in the Raven’s CPM. The 
results of this analysis, presented in Table 4, show that EFs explained 18% of the 
variance of CPM. The regression coefficients showed that Trail B was the highest 
significant predictor (β = .31). Also Digit S was found to be a significant predic-
tor (β = .20). Stroop E, which we have already shown as having no correlation 
with CPM, was not found as a significant predictor. 

3.3. Second Model: To What Extent Does Visual Processing Predict  
CPM Results? 

Our second hypothesis predicted that visual processes will best predict the CPM 
test performance. A second multiple linear regression analysis was conducted to 
evaluate how well the three visual measures collected here predicted CPM. The 
results presented in Table 5 showed that the model explained 16% of the va-
riance of the performance in CPM. The regression coefficients showed that only 
Trail A was a significant predictor (β = .32) of the CPMs. The two other meas-
ures, symbol search and HDCT, were found to be non-significant predictors. 

3.4. Third Model: What Does the CPM Predict beyond Reading? 

This third regression model was computed to determine to what extent the pre-
dictors from EFs and visual processing that were found significant in the first 
two models could predict CPM beyond reading accuracy. For this purpose, a 
step-wise model was computed. The analysis first showed that the model in-
cluding reading alone explained 15% of the variance of the performance in CPM 
(β = .40, p < .0001). The model, including Trail A, Trail B and Digit S (see Table 
4, Table 5), entered with reading accuracy, added an additional 6% of explained 
variance to reach a final 21%. This model reported in Table 6, after having ex-
cluded Trail A, and Digit S, showed that reading was the highest significant pre-
dictor (β = .33), followed by Trail B (β = .26).  

 
Table 4. Regression results for Executive Functions. 

Domain Variables B SE β P 

Executive Function 

Stroop E .04 .03 .10 .241 

Trail B .02 .01 .31 .000 

Digit S 1.00 .44 .20 .023 

R2 .18 
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Table 5. Regression results for Visual Processing. 

Domain Variables B SE β P 

Visual Processing 

Trail A .04 .01 .32 .001 

Symbol S .10 .11 .09 .355 

HDCT .34 .22 .13 .120 

R2 .16 

 
Table 6. Step-wise regression testing the contribution of EFs, visual processing and read-
ing accuracy. 

Domain Variables B SE β P 

 

Reading .40 .10 .33 .001 

Trail B .02 .01 .26 .003 

R2 .21 

4. Discussion 

The current study collected EFs, visual perception and reading measures to as-
sess their contribution to the general non-verbal ability as measured by the Ra-
ven CPM among first to fourth-grade Arabic-speaking children. Based on 
previous literature emphasizing a relationship between EFs, visual perception/ 
processing (hereafter VP) and general ability and their relation to academic 
achievements, particularly in the early stages of literacy development, this study 
appeared of major importance in view of the fact that this question had not yet 
been investigated among children of this age. The current study predicted the 
existence of connections between EFs, VP and CPM performance in Arab-
ic-speaking children from first grade to fourth grade. The research included 
children who were healthy and without any learning disability or any other dif-
ficulty, who underwent a neuropsychological examination that included several 
cognitive domains. The battery included: a measure of the general nonverbal 
ability (CPM), inhibition (Stroop color test), shifting (Trail Color test) and visual 
perception (Symbol search and HDCT tests), working memory (Digit Span 
Forward and Backward), and reading (real words). The analysis of the scores of 
the four grades for each of the tests using one-way ANOVA showed a significant 
grade effect in all measures, but not in the HDCT (Diamond test) and the Digit 
Forward test, which revealed only a marginally significant difference. These ef-
fects attested of the presence of developmental effects. As for the CPM and 
reading accuracy, significant differences were observed between the first grade 
and the three other grades. The lack of difference in reading accuracy between 
the three upper grades was probably explainable in terms of ceiling effect in 
these grades, where differences appeared more in terms of reading fluency.  

Beyond these per grade analyses, more global analyses, which are of more in-
terest for the research questions, assessed the correlations between the different 
variables and between these variables and performance in the Raven CPM. Gen-
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erally speaking, positive significant correlations were found between the differ-
ent sub-tests of the Stroop test, between parts A and B of the Color Trail test, 
between the Forward and Backward of the Digit Span test but not between the 
Symbol search and the HDCT (diamond test) measuring VP. Also, no correla-
tion was observed between these latter two tests and the Color Trail test, part A, 
which is thought to assess visual screening and attention. On the basis of this 
observation, it seems reasonable to say that these tests don’t tape the same visual 
processing/attention constructs. Of much more interest was the fact that reading 
accuracy and even more interestingly, reading fluency, was the measure that 
showed most significant correlations with almost all the other measures. The fact 
that reading accuracy and reading fluency could correlate with the Color Trail, 
part A, and symbol search is in line with previous findings indicating that visual 
processing skills are highly important for reading in young children (Plaza & 
Cohen, 2007; Tahan, Cline, & Messaoud-Galusi, 2011). As for the correlations 
with the CPM, these were significant in almost all measures except in Digit Span 
Forward and Stroop interference condition, but still were not high. The highest 
and most significant correlations were found between the CPM and Color Trail, 
part B, which measures mental flexibility and shifting (r = .35) and with reading 
accuracy (r = .38). Taken together, these observations lend some support to var-
ious models suggesting that reading capacity relies among other things on the 
child’s ability to deal with visual graphic symbols (Adams, 1990; Ehri & Snowl-
ing, 2004; Frith, 1985), and that reading facility rests on visual processing abili-
ties (Stein & Walash, 1997).  

4.1. What Predicted Performance in the Raven CPM? 

With regard to visual processing abilities, we found that 16% of the variance in 
the CPM was explained by these abilities as measured by three different tests, but 
that only the Color Trail, Part A, which showed also the highest correlation with 
the CPM, could predict significantly the Raven’s scores. As already mentioned, 
the fact that scores in these tests did not correlate suggest that they don’t tape the 
same visual construct. In spite of this, this finding indicates that our hypothe-
sis—that visual perception predicts general non-verbal ability—was at least par-
tially confirmed. This result proves also that general abilities that are measured 
through visual attention problem-solving exercises rely more on high order think-
ing skills and strategies. The fact that the two other tests could indeed correlate 
significantly but weakly with the Raven CPM might suggest that this global 
analysis on four grades together is not the optimal way to approach this ques-
tion. Further research with a larger sample in each grade would be necessary to 
further verify these results in the different and separate phases of development. 

As for EF abilities, which are often conceptualized as high-level cognitive 
processes that regulate low level cognitive processes in the performance of com-
plex tasks (Friedman et al., 2008; Miyake et al., 2000), our regression analysis 
showed that they explained some 18% of the performance in the CPM. In par-
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ticular, we found that Color Trail B, which is hypothesized to measure shifting, 
was the strongest, most significant predictor, followed weakly by the sum of the 
Digit Span (combined measure of the Forward and Backward). Inhibition as 
measured by the Stroop effect (i.e., Interference minus neutral condition), on the 
contrary, failed to show any significant contribution. These findings indicate 
that our prediction that EFs contribute to the Raven CPM was also, at least par-
tially, confirmed. The results found here are in line with the view that EFs can be 
best understood as a set of multifaceted, separate but related cognitive abilities 
that are controlled by numerous neurological systems throughout the brain 
(Collette et al., 2006; Collette & Van der Linden, 2002). Of these, the frontal cor-
tex and more particularly the prefrontal cortex (PFC), play a central role in me-
diating EF processes. Efforts to localize EF sub-processes to discrete frontal areas 
have produced equivocal results (Ardila, 2008; Collette et al., 2005; Duncan & 
Owen, 2000; Stuss & Knight, 2002; Tanji & Hoshi, 2008) and it seems that op-
timal performance on EFs depends more on the integrity of the whole brain 
(Collette et al., 2005; Funahashi, 2001; Prabhakaran et al., 2000; Stuss and Alex-
ander, 2000). The positive link between working memory (WM) and the Raven’s 
test was suggested by Carpenter, Just and Shell (1990) as due to the need not on-
ly to retain rules in mind in order to successfully answer Raven’s problems, but 
also to prevent previously learned rule combinations from interfering when 
solving problems requiring new rule combinations. The present finding is also in 
line with Verguts and De Boeck (2002) who suggested that “people with a large 
working memory capacity can store more partial results, and thus will have a 
higher probability of solving an item” (p. 38).  

In this respect, it is worth noting that while some authors see working memo-
ry and general intelligence (g factor) as related constructs (Barbey, Colom, & 
Grafman, 2013, Friedman et al., 2006, Roca et al., 2009), others either argue that 
WM and g factor are essentially the same construct (e.g., Martinez et al., 2011) 
or claim they are separate constructs (e.g., Ackerman, Beier, & Boyle, 2005; Phil-
lipson et al., 2006; Kane, Hambrick, & Conway, 2005). Carpenter et al. (1990) 
proposed that the link between individual differences in WM and intelligence is 
due to a difference in the ability to hold a certain number of items in memory, 
but other authors propose that the reason WM is a good predictor of fluid ability 
is due to updating. Thus, Carretti and Cornoldi (2010) proposed in their study 
on CPM that updating seems to be closely related to working memory because it 
crucially represents the temporary memory component which maintains the in-
formation necessary for mind functioning at any given moment. Miyake, Fried-
man, Emerson, Witzki, Howertwe and Wagner (2000) showed that updating 
measures were the only predictor of WM performance when considered against 
measures of inhibition or task switching. In view of this discussion, the correla-
tions between the Digit Span scores and the Color trail, part B, score appear eas-
ier to integrate here and to explain why these two measures could significantly 
contribute to explain performance in the CPM. This interpretation is consistent 
with Friedman et al. (2006), who maintained the importance of updating to un-
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derstanding individual differences in fluid intelligence and claimed updating a 
better predictor of fluid intelligence than inhibition. These findings are also con-
sistent with the claim that WM and updating better explain variations in intelli-
gence (Belacchi, Carretti, & Cornoldi, 2010). 

4.2. To What Extent Is Reading Related to General Ability?  

From the current study’s results, we found that the pupils in second and third 
grade had almost the same results in reading fluency when compared to the 
shifts that occur in first grade; which leads us to infer that reading development 
starts at first grade and ends in the second grade. As there is little or no change 
in the upper grades in reading accuracy, one can speculate that teachers do not 
make efforts in continuing to teach reading skills after the second grade. Instead, 
they focus only on other reading fluency and comprehension strategies. They 
take for granted that pupils in second grade are supposed to be independent 
readers in terms of decoding accuracy but still continue to improve in terms of 
fluency in reading. We found, however, that pupils with high reading ability 
skills (accuracy and fluency) have high nonverbal ability, which highlights the 
connection between reading with high order thinking skills. In the step-wise re-
gression analysis that tested the contribution of EFs, visual processing and read-
ing accuracy to the CPM, this connection was confirmed by the fact that reading 
accuracy was the strongest significant predictor, followed by the Trail Color, part 
B, measure. Altogether, the two variables explained 21% of the variance in CPM. 
These results fit with the claim that reading is a complex cognitive ability that 
involves many cognitive and linguistic sub-skills, some of which are certainly 
connected to general ability. These cognitive processes play an important role in 
everyday functions such as developing strategies for handling different situa-
tions, cognitive flexibility, perseverance and the ability to shift from one activity 
to another (Hirsh-Pasek et al., 2009). Given this relation between reading and 
general non-verbal abilities, which are clearly subtended at some levels by simi-
lar cognitive skills, it appears always very reasonable to control for general non- 
verbal abilities in each investigation assessing the contribution of the different 
cognitive variables to reading (Asadi et al., 2017). Also, this finding strengthens 
the view that assessing reading difficulties in children should continue to be 
made after having controlled for normal general non-verbal abilities (i.e., the 
famous IQ criterion).  

4.3. Insight from the Comparison between the CPM Performance  
in the Current Study with Other Populations 

In our present study, we found that the results of the CPM percentile perfor-
mance of the Arabic-speaking children were different from the CPM percentile 
norms of the Australian children at the same age. For instance, an Arabic- 
speaking child at the age of 7.8 - 8 years who responded correctly to 15 out of 36 
items gets the percentile score of this age of 5%, and this represents the percen-
tile scores of seven-year old Australian children. Surprisingly, our results showed 
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that the highest score from all the 120 Arabic-speaking children came from one 
participant—a nine-year-old boy who answered 32/36 items correctly. This 
child’s 75% percentile score is like the 85% percentile score of eight-year old 
Australians, which means that (if this sampe is representative) there would be a 
gap between the norms of Arabic-speaking children and the equivalent Austral-
ian population. These statistics reflect the difference of culture, traditions, daily 
habits, activities and the education curriculum (especially the linguistic) vis-a-vis 
reading and cognitive domains. These findings contradict the suggested claim 
that RPM norms are similar across cultures with a tradition of literacy, at any 
given point in time (Raven, 2000b). Actually, comparative studies in Arabic- 
speaking countries (Abdel-Khalek & Raven, 2006), and in some African coun-
tries (Adot, 2014) suggest that norms might differ between cultures. These ob-
servations emphasize the need to investigate these tests in different cultures, to 
assess their universal and culture-sensitive predictors, and ideally, to construct 
culture-sensitive testing norms.  

5. Conclusion and Limitation of the Current Study 

The current study provided new insights relating to the influence of EFs and 
visual attention/processing skills on the Raven CPM test. These findings are of 
particular importance for the use of these tests in different places and cultures. 
We noticed that not only non-verbal general ability can explain reading but also 
reading can explain performance in non-verbal abilities. In this regard, one can 
really ask the question of whether or not the school system should include tasks 
that require high-order thinking skills and strategies and making connections 
between variables (as in the CPM problems) as part of the pre-reading process at 
early ages. Should schools use specific mapping tests in order to classify students 
according to their reading skills or their nonverbal ability?  

The study presented here has several limitations, one of which is the size of 
the sample—(N = 120) 30 children from each grade is still a small number; a 
larger sample would definitely serve the reliability of the results. A by-grade 
analysis on the contribution of the different factors explaining the CPM would 
have been a better choice to gain a good picture on how these factors affect gen-
eral non-verbal abilities during the early phases of school. Finally, the neurop-
sychological examination would have been more complete if another test that 
assesses attention was included and if socio-demographic and executive ques-
tionnaires were included in the study. Further research with more participants 
and with more comprehensive linguistic domains will be necessary to better as-
sess variables that predict cognitive non-verbal functioning of young school-aged 
children.  
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Appendices 
Appendix 1A 

Stroop task ستروب مھمة-  
  ___________ : الطالب جیل ___________ : الطالب اسم

: الأولى المرحلة Neutral condition :________ الاخطاء _________ : بالثواني الزمن   
.ممكنة سرعة بأقصى یلي فیما الدوائر لون اذكر : للطالب تعلیمات   

. الطالب أخطاء وسجل الوقت سجل : للفاحص تعلیمات   
 

 

Appendix 1B 

Congruent condition : الثانیة المرحلة _________ : بالثواني الزمن   
.ممكنة سرعة بأقصى یلي فیما الكلمات لون اذكر : للطالب تعلیمات   

  الطالب أخطاء وسجل الوقت سجل : للفاحص تعلیمات 
 

 

Appendix 1C 

_______ : الأخطاء _________ : بالثواني الزمن Incongruent condition : الرابعة المرحلة  
.ممكنة سرعة بأقصى الكلمة تقرأ أن دون الكلمات لون اذكر :للطالب تعلیمات   

  الطالب أخطاء وسجل الوقت سجل للفاحص: تعلیمات
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Appendix 2A 

 Color Trial 1 : مھمة 
______ : بالثواني الزمن ______ : الطالب جیل ________ : الطالب اسم  

 كل في مختلفا الدائرة لون یكون بحیث 25-1 من من الدوائر بین بالاصبع توصل أن علیك : للطالب تعلیمات
.أصفر 2 زھري 1 مرة أي مرة  

  ) لون كل من دوائر 4 ، فقط دوائر 8 على یحوي المثال بحیث ( 8-1 من : أولا بالتدرب الطالب یقوم 
 الأخطاء تسجل ، الطالب أداء تراقب الفحص وخلال ، المثال في كما للطالب تشرح : للفاحص تعلیمات

.بالثواني الزمن وتسجل بالتحدید  
 

 
 

 Color Trial 1 : مھمة
______ : الأخطاء ______ : بالثواني الزمن ______ : الطالب جیل _____ : الطالب اسم  

 كل في مختلفا الدائرة لون تكون بحیث 25-1 من من الدوائر بین بالاصبع توصل أن علیك : للطالب تعلیمات
.أصفر 2 زھري 1 مرة أي مرة  

  ) لون كل من دوائر 4 ، فقط دوائر 8 على یحوي المثال بحیث ( 8-1 من : أولا بالتدرب الطالب یقوم 
 الأخطاء تسجل ، الطالب أداء تراقب الفحص وخلال ، المثال في كما للطالب تشرح : للفاحص تعلیمات

.بالثواني الزمن وتسجل بالتحدید  
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Appendix 2B 

  Color Trial 2 : مھمة
______ : بالثواني الزمن ______ : الجیل ________ : الطالب اسم  

 أي مرة كل في مختلفا الدائرة لون یكون بحیث 25-1 من من الدوائر بین توصل أن علیك : للطالب تعلیمات
.أصفر 2 زھري 1 مرة  

  ) لون كل من دوائر 4 ، فقط دوائر 8 على یحوي المثال بحیث ( 8-1 من : أولا بالتدرب الطالب یقوم 
 الأخطاء تسجل ، الطالب أداء تراقب الفحص وخلال ، المثال في كما للطالب تشرح : للفاحص تعلیمات

.بالثواني الزمن وتسجل بالتحدید  
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  Color Trial 2 : مھمة
____ : الأخطاء ______ : بالثواني الزمن ______ : الجیل ________ : الطالب اسم  

 أي مرة كل في مختلفا الدائرة لون تكون بحیث 25-1 من من الدوائر بین توصل أن علیك : للطالب تعلیمات
.أصفر 2 زھري 1 مرة  

  ) لون كل من دوائر 4 ، فقط دوائر 8 على یحوي المثال بحیث ( 8-1 من : أولا بالتدرب الطالب یقوم 
 الأخطاء تسجل ، الطالب أداء تراقب الفحص وخلال ، المثال في كما للطالب تشرح : للفاحص تعلیمات

.بالثواني الزمن وتسجل بالتحدید  
 

 

Appendix 3A 

 - Digit span forward مھمة
  ___________ : الطالب جیل ___________ : الطالب اسم

  ) تصاعدیة ( فعّالة ذاكرة
.الترتیب بنفس الأرقام تعید أن وعلیك ، أرقاما لك سأذكر : للتلمیذ : الفحص تعلیمات  

 یعید أن منھ واطلب ، ) ثانیة ( والآخر الواحد بین بسیط زمني بفارق ، الأرقام التلمیذ اسمع : للفاحص 
. الترتیب بنفس الأرقام  

. المھمة إیقاف علیك ، ما لمرحلة التابعین المثالین في ، الأرقام تذكر في التلمیذ ینجح لم إذا  
1- 9 5-2 : للتدرب مثالان   

 - Digit span forward مھمة
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Appendix 3B 

 - Digit span backward مھمة
 ذاكرة فعّالة (إلى الخلف ) :

( من الآخر إلى  بترتیب معكوس : سأذكر لك أرقاما ، وعلیك أن تعید الأرقام : للتلمیذتعلیمات الفحص 
.الأول )  

: اسمع التلمیذ الأرقام ، بفارق زمني بسیط بین الواحد والآخر ( ثانیة ) ، واطلب منھ أن یعید  للفاحص 
بترتیب معكوس. الأرقام   

 إذا لم ینجح التلمیذ في تذكر الأرقام ، في المثالین التابعین لمرحلة ما ، علیك إیقاف المھمة. 
1 -9 5-2مثالان للتدرب :   

 

 

Appendix 4 

 Diamond-HDCT مھمة الیھلوم
بأسرع ما یمكن.الأخطاء:  دائرةتعلیمات للطالب : علیك أن تحیط الأشكال المطابقة للشكل داخل   
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Appendix 5 

-رموز عن البحث مھمة symbol search  
الأخطاء:_______ الطالب:________ جیل _______ : الطالب اسم  

.دقیقتین الفحص مدة :تعلیمات الفحص  
 بالسطر منھما واحدًا رمزًا الأقل على وُجد إذا الیمنى. بالجھة اللذین الرمزین إلى جیدًا أنظر/ي :للتلمیذ/ة

 بل تمحو/تمحي لا أخطأت إذا .”لا “كلمة أشطب/ي منھما رمز أي تجَد/ي لم وإذا ،”نعم “كلمة أشطب/ي
  الكلمة. على (×) إشارة ضع/ي

.فقط دقیقتین لمدة المھمة وتحدید المثال في كما للطالب تشرح أن علیك : للفاحص  
 

 

Appendix 6 

Reading 25 words كلمات قراءة مھمة -  
  : الفحص تعلیمات

.لك المناسبة بالسرعة ) الحركات مع ( صحیح بشكل التالیة الكلمات إقرأ/ي : للتلمیذ/ة  
 القراءة كانت وإذا الإجابة خانة في صح /ي فاكتب دقیقة القراءة كانت إذا.التلمیذ/ة قراءة :أثناء /ة للمتحن

  التشكیل مع ة التلمیذ/ /قرأتھا قرأھا كما الكلمة /ي فاكتب صحیحة غیر
.الساعة وشغل للتلمیذ/ة اذكر  

 
 الرقم الكلمة اجابة التلمیذ/ة  الرقم الكلمة اجابة التلمیذ/ة 

 1. أذواق  ± 14. خائفة  ±

 2. أوساخ  ± 15. تفقیس  ±

 3. نكتفي  ± 16. استنتج  ±

 4. خمسون  ± 17. اذن  ±

 5. دواء  ± 18. كواكب  ±

 6. رائع  ± 19. حكماء  ±

 7. أحكام  ± 20. أوانھا  ±

 8. اوى  ± 21. طاولة  ±

 9. أوراقھا  ± 22. استیقظنا  ±

 10. لامعة  ± 23. ضربوا  ±

 11. شخصیات  ± 24. صندوقي  ±

 12. ذوات  ± 25. زرقاء  ±

 13. ازعاج  ±    

:                                      عدد الكلمات الصحیحة  الزمن بالثواني 
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Appendix 7 

 CPM الملونة ریفین مصفوفات
.اللغة استعمال بدون مركب شكل تكملة على التلمیذ/ة قدرة المھمة ھذه تفحص  

 بین من الناقصة القطعة /ي تجد أن علیك. قطعة ناقص بساط بكل. أشكال من بساط أمامك : الفحص تعلیمات
بإصبعك. إلیھا /أشیري أشر. الأسفل في الموجودة القطع  

Set A: 
 

 
 

Set AB: 
 

 
 

Set B: 

https://doi.org/10.4236/ce.2022.133068


Kh. Yassin, A. Khateb 
 

 

DOI: 10.4236/ce.2022.133068 1097 Creative Education 
 

 
 

للفاحص: إجابات ورقة  CPM الملونة ریفین مصفوفات 
_____ : بالثواني الزمن ________ : الطالب جیل :__________ الطالب اسم  

 من الناقصة القطعة ي / تجد أن علیك. قطعة ناقص بساط بكل. أشكال من بساط أمامك : للتلمیذ تعلیمات 
  بإصبعك. إلیھا أشیري / أشر. الأسفل في الموجودة القطع بین

 قسم كل في ، بالثواني الزمن قیاس مع خارجیة ورقة على الإجابة رقم تسجل أن علیك : للفاحص تعلیمات 
. سؤال 36 من مكوّن الفحص أن بحیث سؤال 12  

 A B ___ الزمن:  C ___ الزمن:  ______ : الزمن   
 

 צורה
 צורה  התשובה מספר

 מספר
 צורה  התשובה

 מספר
  התשובה

1   1   1   

2   2   2   

3   3   3   

4   4   4   

5   5   5   

6   6   6   

7   7   7   

8   8   8   

9   9   9   

10   10   10   

11   11   11   

12   12   12   

 :مجموع الإجابات الصحیحة   :مجموع الإجابات الصحیحة  :مجموع الإجابات الصحیحة

 :مجموع الإجابات الخاطئة   :مجموع الإجابات الخاطئة   :مجموع الإجابات الخاطئة
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