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Abstract:

The current study aimed to reveal the predictive ability of the
meta-memory components and cognitive flexibility in test anxiety
in a sample of (324) female students (138 attending scientific
colleges and 186 attending humanitarian colleges) in Prince
Sattam bin Abdulaziz University. three scales, the Meta-memory
components scale (Sokar, 2010), cognitive flexibility (Hassan,
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2017), and the test anxiety scale (prepared by the two researchers)
was conducted electronically. Results revealed a positive,
statistically significant correlation between the total score of both
meta-memory and cognitive flexibility, and a statistically
significant negative relationship between meta-memory and test
anxiety, while the relationship between cognitive flexibility and
test anxiety was not statistically significant. As well. There were
differences in meta-memory related to academic specialization in
favour of humanitarian colleges of those with a high level of
academic achievement. As for cognitive flexibility, a high
academic achievement surpassed others because the specialization
did not have any statistical significance, level of test anxiety was
higher among the female students of scientific colleges and those
with average achievement. Results confirmed that the meta-
memory scale contributed to explaining 43% of the test anxiety.
Cognitive flexibility did not exceed 12%, therefore, test anxiety
could be predicted through meta-memory rather than cognitive
flexibility. The study recommends Developing effective programs
to increase the level of meta-memory and cognitive flexibility
which will affect the increasing of the achievement student level.

Keywords:( Meta-memory components, cognitive flexibility,
test anxiety).
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Introduction

Metacognition is one of the main concepts that impact individuals'
perception in the learning processes Bisharah& Alateyat, (2010),
which can be defined as the knowledge that is self-formed around
one’s memory. also, metacognition can be affected by the changes
of individuals’ personality, strategy, and remembering style, and
by variety of practical and professional situations that people face
and what influences their metacognition such as motivation, fear,
depression, anxiety and other aspects, such as emotionality and
self-awareness, (Zelink & Gilewski,2004)

Bisharah et al, (2012) conducted that many sub-concepts have
stemmed from the main concept of metacognition, such as (Meta-
memory, meta-writing, meta-language, meta-learning, and meta-
comprehension), but the most important sub-concept is meta
memory as conducted by Flavell,1938 and he defined it as the
knowledge of memory processes and their contents Nasser (2011),
he also used the concept to refer to any aspect of the relationship
between consciousness and memory. As a result, Meta-memory
refers to the knowledge and awareness of individuals own
memory processes (Schwartz, Bennett,2014).

Consequently, Meta-memory provides the necessary feedback as
it is one of the most basic requirements in the educational process
for students who aim to achieve the best results in learning by
following up on their performance and learning process.

Abu Ghazal, (2007) pointed out that Meta-memory include many
components such as emotional state related to memory, memory
self-efficacy, self-monitoring, and factual knowledge while
Troyer& Rich, (2002) added strategy, the ability to perceive
memory errors, and the satisfaction with memory components,
Meyer, (2009) believed that the individuals who know many
strategies are more inclined towards using these strategies for
various tasks. However, the changing and stability of these
strategies controlled by remembering experience that contributes
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in increasing the capacity, efficiency, and -effectiveness of
memory and supports operations, and capabilities of the
information processing system (Khalifa et al, 2010).

Many studies, such as Abdel Fattah et al, (2005); Zakari,2008; Al-
Bagie, (2013); Sobh & Zayzafoon, (2016) confirmed that meta-
memory plays an influential role in processing information and
improving memory performance in different ways depending on
the aspects involved in the process. This affects students' learning
and academic achievement and provides the necessary feedback to
the students who are interested in monitoring their learning in the
pursuit of achieving their best possible academic success, Abu
Ghazal, (2007); Bisharah et al, (2012) added that Meta-memory
skills increase motivation for academic achievement and prompt
choosing the best strategies to achieve the required results.
However, academic accomplishment results varied in regards to
the academic majors selected as well as students’ gender.

One of the most important Cognitive concepts that the studied
referred to its strong relation with meta- memory is cognitive
flexibility that considered to be one of the most important
dimensions of the human personality, It is the ability to recognise
both options and alternatives of a certain situation and adapt a
response accordingly, Buitenweg et al, (2012) defined it as the
ability to adjust one’s responses to the demand of a new situation,
Cognitive flexibility is a core executive function, facilitating the
functioning of higher order functions, This makes it essential for
both cognitive and everyday functioning. (Logue & Gould, 2014;
Berry et al., 2016; Buttelmann & Karbach, 2017)

Additionally, Celikkaleli, (2014) study conducted that Cognitive
flexibility is positively correlated with problem-solving, decision-
making, and directed anxiety. The obstacles to cognitive
flexibility lie in the difficulty in using the correct thinking
strategies to face the situations that an individual is going through
(Mohsen& Al-Samawi, 2018).
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As for the student's way when dealing with information it can be
affected by several factors, some of these factors depend on the
individual’s cognitive structure, and others depend on the type of
information, the extent of its importance to the student, and the
ability to store and retrieve information, Muhammad, (2017)
believed that exam anxiety is a crucial issue that affect the
students and their achievement despite their good preparation and
confidence. Thus, they become more forgetful when presenting
the exam, Anxiety is a state of feeling tension, uneasiness, and
turmoil about what may happen in the future. It includes feelings
of distress, a preoccupation of thought, uneasiness about pain, or
an expected or imminent problem. Hence, the anxiety that most
students experience is normal and a familiar behaviour as long as
it is to its acceptable degree. It is considered to be positive
sometimes to accomplish fruitful achievement. But if it takes the
form of abnormal symptoms such as sleeplessness, loss of
appetite, lack of focus, excessive thinking about the exam,
inability to recall information, and preoccupation with the results,
then these symptoms confuse the students and hinder their
required performance during the exam. It results in the so-called
exam anxiety.

The main purpose of the research was to explore the relationship
between meta-memory, test anxiety and cognitive flexibility and if
we can predict test anxiety from meta-memory and cognitive
flexibility among university female students considering some
demographic variables. To this end, were sought to following
questions:

e |s there a statistically significant relationship between meta-
memory, cognitive flexibility, and test anxiety at the level of
significance (0<0.05) among female students of PSAU?

e Are there any significant differences at the level of
significance (0<0.05) between the mean of the study sample
in a meta-memory component variable within the
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demographic characteristic, academic specialization, and the
academic achievement among female students of PSAU?

e Are there any significant differences at the level of
significance (0<0.05) between the mean of the study sample
in cognitive flexibility within the demographic characteristic
(academic specialization, academic achievement) among the
female students of PSAU?

e Are there any significant differences at the level of
significance (0<0.05) between the mean of the study sample
In test anxiety because of the demographic characteristic
(academic specialization, academic achievement) among
female students of PSAU?

e Do each of the components of meta-memory and cognitive
flexibility contribute to test anxiety among students of
PSAU?

e Can test anxiety be predicted through each of the components
of meta-memory and cognitive flexibility among the female
students of PSAU?

The research contributes to the existing knowledge in a way that
there are no studies available in the literature which cover these
aspects, especially for university students in Saudi Arabia.
Therefore, the study results will expand knowledge related to the
effects of metamemory and cognitive flexibility and its impact on
university achievement. Also, the importance of university
students as a research sample is that they are the main pillar of
progress, development, and production. They are the builders of
the present and the future.

literature review

A significant body of research has been conducted dealing with
test anxiety such as Stober& Esser (2001) study that aimed to
investigate the relationship between test anxiety and meta-
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memory, from the perspective of storage selection in extended
memory systems. a sample of 56 university students with scores in
the upper or lower thirds of the distribution for the Test Anxiety
Inventory, participants showed whether they would choose
internal memory storage (neurophysiological memory) or external
storage (external memory aids) to remember the information.
Results showed that test-anxious participants displayed a general
preference for external over internal storage, independent of the
importance attached to remembering. The low estimated success
of internal storage emerged as a potential reason for this
preference.

Abu Ghazal (2007) aimed to uncover the interrelationships
between meta-memory and academic achievement motivation
among Yarmouk University students. Further, it aimed to reveal if
there were statistically significant differences in the level of
metacognition because of gender or specialization. a correlational
descriptive approach was used the study sample (426) male and
female undergraduate students at Yarmouk University, meta-
memory scale (Zhou and George,2001) and (Troyer and
Rich,2002) and Academic Achievement Scale were applied as a
tool to collect data, results showed that the levels of metacognition
and academic achievement of undergraduate students at Yarmouk
University were average, also showed a positive correlation
between metacognition and academic achievement.

Al-Jarrah (2009) aimed to uncover levels of meta-memory (task,
strategy, anxiety, achievement, efficiency, change, and control)
and to find out whether these components differ according to the
student’s gender, academic achievement, and test anxiety or not.
A sample comprised 463 students (176 males and 287 females) of
Yarmouk University students. The meta-memory scale was
applied (Hultsch, Hertzog, & Dixon, 1987). The results showed
that the components of control, achievement, and task were high,
while anxiety, efficiency, and response components were
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moderate. Further, the females outperformed males in the
components of strategy, anxiety, and control. A general difference
for those with higher achievement was reported.

Al- Bagei (2013) aimed to uncover the relationship between meta-
memory and cognitive flexibility in a sample of (224) from the
Faculty of Educational Sciences and Arts university first-year
students. The meta-memory scale and the cognitive flexibility
scale were applied. Results showed the students had a moderate
degree of cognitive flexibility and meta-memory. also, there were
statistically significant differences in specialization in favor of the
scientific section, but there were no differences in gender on both
scales. results also confirmed the existence of a statistically
significant relationship between meta-memory and cognitive
flexibility on one hand, and between the two dimensions of
memory (satisfaction and memory strategies) and cognitive
flexibility on the other hand.

Salem (2016) aimed to examine test anxiety and its relationship to
control psychological stress, and the academic achievement of
(515) students of the College of Education at the University of
Hail. The researcher used the analytical descriptive approach. The
personal scale and the control scale (prepared by the researcher)
were used to measure test anxiety. psychological pressure scale
(Dukhan & Al-Hijaz). Results showed that test anxiety level has
risen with the external control, and that psychological pressures
(family, social, personal, academic, and economic) raised the level
of test anxiety. also proven that there is a negative relationship
between test anxiety and academic achievement. so, if the level of
test anxiety increases, the level of academic achievement
decreases, and vice versa.

Mohsen & Al-Samawi (2018) aimed to measure the cognitive
flexibility of university students, considering the variables of
gender and specialization. cognitive flexibility scale (prepared by
the researchers) was applied to a sample of (400) male and female
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students. Results showed a high level of cognitive flexibility
among the university students, but there were no significant
differences because of gender or specialization.

Al said (2018) The study aimed to reveal the implementation of a
training program based on meta-memory skills and its impact on
both cognitive flexibility and academic self-concept among
female students of the College of Science and Arts at King Khalid
University, in addition to identifying the correlation between
cognitive flexibility and academic self-concept. The sample
consisted of 66 students from the Department of Chemistry, the
semi-experimental approach was used and a test prepared by the
researcher was applied. The results showed a correlation between
cognitive flexibility and academic self-concept.

From a review of previous studies, the two researchers found that
most of studies followed the descriptive approach, and the studies
dealt with cognitive flexibility or anxiety and its relationship to
memory, the studies of Stober& Esser ,2001; Al-Jarrah ,2009)
conducted the relationship between Meta-memory and anxiety, or
the relationship between cognitive flexibility and meta-memory
(Al- Bagei ,2013; alsaid,2018) also, studies about cognitive
flexibility of university students (Mohsen & Al-Samawi ,2018),
but its seen that none of the studies given above indicated the
relationship between meta-memory, test anxiety and cognitive
flexibility specially to university students. Therefore, this study
differs from other studies in terms of investigating the relationship
and the prediction of test anxiety from meta-memory and
cognitive flexibility among university students.

Methodology
Research design

The Correlation approach was used to achieve its objectives, three
questionnaires were conducted electronically (Meta-memory;
Cognitive Flexibility; Test Anxiety) for all members of the study
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sample, Data was collected and analysed using SPSS 18.0 to find
the relationship between the three variables of the study.
Population and sample:

The population of the study comprised all female students at
PSAU- Saudi Arabia registered in the scientific and humanitarian
departments for the first semester 2020-2021. Study Sample:

A sample of 324 female university students were simply randomly
chosen from scientific and humanitarian colleges at PSAU, first
semester 2020/2021, before the study, approval to research with
human participants was obtained from the university’s ethical
committee. The following Table 1 shows the distribution of the
study sample according to the demographic variables.

Table 1: Distribution of participant according to demographic
variables

Academic (3.00- (2.00-3.50) | (1.00- Sum

achievement 5.00) Average 2.50)

Specialization High Low

Scientific 57 81 - 138

Humanitarian 57 114 15 186

Total 114 195 15 324
Study Tools

We used three questionnaires Meta-memory Scale, Cognitive
Flexibility Scale, Test Anxiety Scale, which was constructed by
the researchers. For Saudi Arabia environment, we gave details
Bellow :

1. Meta-memory component Scale (MMCS)

Meta-memory component scale is a 57-item scale conducted by
(Sokar,2010) comprises three subscales including (memory
satisfaction [18 items], ability [20 items], and strategies [19
items]). We rate each item on a five-point Likert scale ranging

Yoy

——
| —



AYEETL A YO Y Add (V) ale /AU dxal) [ g ) Alaal) [ Aayl ) Aded) | da)tieaal) b jal) Alaa

from 1 (never) to 5 (always) for positive items and vice versa for
negative items. The original scale has a reliability score of (0.79).
As for the scale in its current version, we have calculated the
validity and reliability of the scale in the pilot study. Appendix
(1,2) shows the degrees of formative validity of the scale and
positive. Correlation coefficients that are statistically significant
between the dimensions, Cronbach’s coefficient alpha for the
questionnaire tested in a sample of 100 participants. The
Cronbach’s alpha for all participants was (0.960) This score shows
good internal consistency for the MMCS. The Spearman-Brown
coefficient was (0.841), appendix (3) The coefficient of the whole
participants was (0.87).

2. Cognitive Flexibility Scale (CFS)

The cognitive flexibility scale is a 26 items scale, comprises two
subscales (adaptive flexibility [13] items ; automatic flexibility
[13] items). We rate each item on a five-point Likert scale ranging
from (never = 1 : always = 5). The original scale has a high
validity degree. The values of the correlation coefficients of the
adaptive flexibility ranged from 0.283 to 0.620 with its dimension,
and from 0.280 to 0.531 with the total score. All the values were
statistically significant at the level of significance (0.05-0.01).
Cronbach’s coefficient alpha for the questionnaire was tested in a
sample of 100 participants. The Cronbach’s alpha for all
participants was (0,85). This score shows good internal
consistency for the CFS. The spearman-Brown coefficient was
(0.766), a value that also showed that the scale was of high
reliability (appendix 4).

3. Test Anxiety Scale (TAS)

The Anxiety Scale is a 10-item scale, derived from previous
Arabic literature considering test Anxiety (Aldhafri et al, 2013 ;
Ammar,2020). We rate each item on a five-point Likert scale
ranging from (Never = 1 : Always = 5) A total score ranges from
(50 to 10). Cronbach’s coefficient alpha for the scale tested in a
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sample of 100 participants. The Cronbach’s alphas for all
participants were (0.896). This score shows good internal
consistency for the TAS. The reliability was verified by the
corrected split-half reliability (Spearman-Brown) and its value
reached (0.876). This value also showed high reliability. All
correlation coefficients were significant at p < 0.001 (table-3). We
extracted validity in several ways, including the jury validity, the
content validity, and the construct validity(table-2).

Table 2: Item-Total Statistics

, Scale :
Scale Mean if Cronb_achs Mean if Cronb_achs
No. Alpha if Item | No. Alpha if Item
Item Deleted Item
Deleted Deleted
Deleted
1 28.26 0.878 6 28.66 0.884
2 27.56 0.881 T 27.81 0.887
3 28.56 0.887 8 27.53 0.891
4 27.70 0.884 9 28.05 0.887
5 28.83 0.895 10 27.68 0.888

The previous table shows the values of the correlation coefficient
in case of omission, where the values show the extent of the
contribution of each of the items and their contribution to the. The
internal consistency also verified the reliability of the test anxiety
scale.
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Table 3: Reliability coefficient values for internal consistency and
split half of Test Anxiety

N | Domain | Internal  consistency | the corrected split-
Alpha half reliability
(Spearman Brown)
1 | Test 0.896 0.876
Anxiety
Scale
Results

Question 1: Is there a statistically significant relationship between
meta-memory, cognitive flexibility, and test anxiety at the level of
significance (0<0.05) among female students of PSAU?

To answer this question Pearson's method of meta-memory three
dimensions scale (satisfaction with memory, capabilities, and
strategies) and cognitive flexibility two dimensions scale
(adaptive flexibility and automatic flexibility) and the test anxiety
scale has been conducted.

Table 4: Results of Pearson correlation coefficients between
cognitive Flexibility, the meta-memory, and the test Anxiety
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satisfacti | n
on Correl
dimensio | ation
n Sig. (2-
tailed)
Capacity | Pearso | **0.486
dimensio | n
n Correl
ation
Sig. (2- | 0.000
tailed)
Strategies | Pearso | **0.434 **0.77
dimensio | n 6
n Correl
ation
Sig. (2- | 0.000 0.000
tailed)
Meta- Pearso | **0.737 **0.90 | **0.889
memory n 1
dimensio | Correl
n ation
Sig. (2- | 0.000 0.000 | 0.000
tailed)
Adaptive | Pearso | 0.067 **0.15 | -0.067 | 0.058
flexibility | n 7
dimensio | Correl
( )|
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n ation
Sig. (2- | 0.229 0.005 | 0.229 0.301
tailed)
Automati | Pearso | **0.160 **0.32 | *0.121 **0,238 | **0.
c n 5 68
flexibility | Correl
dimensio | ation
n Sig. (2- | 0.004 0.000 | 0.029 0.000 0.00
tailed) 0
Cognitive | Pearso | *0.128 **0.27 | 0.039 **0.170 | **0. | **0.93
flexibility | n 1 90 1
scale Correl
ation
Sig. (2- | 0.021 0.000 | 0.486 0.002 0.00 | 0.000
tailed) 0
Test Pearso | **-0.446 F Fok 4 kL 0.02 | -0.077 | -0.035
Anxiety n 0.520 | 0.680 0.656 1
Scale Correl
ation
Sig. (2- | 0.000 0.000 | 0.000 0.000 0.71 | 0.168 | 0.526
tailed) 1

*, Correlation is significant at the.05 level (2-tailed).

**_Correlation is significant at the.01 level (2-tailed).
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As shown in Table 4, we can sum the results up in the following
points.

First: Meta-memory dimensions.
*Memory satisfaction.

The results shows in Table 4 indicates that there was a statistically
significant positive correlation at the level of significance (a =.05)
between memory satisfaction and ability and strategies
(r=.486,.434, N=324), between memory satisfaction and overall
degree of meta-memory (r =.737, N=324).between memory
satisfaction and adaptive flexibility (r=.067, N=324), also a
positive, between Memory satisfaction and automatic
flexibility(r=.160, N=324), but weak and statistically insignificant
relationship between memory satisfaction and adaptive flexibility
(r=.229, N=324), but a negative but significant correlation
between memory satisfaction and total score of test anxiety scale
(r=.446 -,N=324) that means that the greater satisfaction with the
memory, the less the test

anxiety.

*Ability.

The results shown in Table 4 indicate that there was a statistically
significant positive correlation at the level of significance (o =
0.05) between ability and adaptive elasticity (r=.157, N=324).
between ability and adaptive flexibility (r=.325, N=324) between
ability and automatic elasticity, tween ability, and total score of
cognitive flexibility (r=.271, N=324), but there was a statistically
significant negative correlation between ability dimension and the
overall score of the test anxiety (r=.520 -, N=324), that means that
there was a strong negative statistically significant correlation
between the ability and the overall score of the test anxiety.
*Strategy.

The results shown in Table 4 indicate that there was a statistically
significant positive correlation at the level of significance (o =.05)
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between strategy and automatic elasticity (r=.121, N=324),
between strategy and overall degree of the cognitive flexibility
(r=.039, N=324). But there was a statistically significant negative
correlation between strategy and the overall score of test anxiety
(r= (-.680, N=324). Results overall showed the more use of
metamemory strategies, the less test anxiety.

Also, table 4 indicates that there was a statistically insignificant
positive correlation at the level of significance (o =.05) between
meta-memory and adaptive flexibility (r=.058, N=324). That
means the correlation between the meta-memory scale and the
adaptive flexibility was direct, weak, and statistically
insignificant. But there was a statistically significant, positive
correlation between meta-memory and automatic flexibility
(r=.238, N=324), between Meta-memory and automatic flexibility
(r=.170, N=324) that means the higher the individual’s score on
the meta-memory scale, the higher his score on the cognitive
flexibility scale.

table 4 indicates that there was a statistically negative, statistically
significant correlation at the level of significance (a =.05) between
the Meta-memory scale related to the overall score of the test
anxiety scale (r=-.656, N=324) that means the higher the
individual’s score on the meta-memory scale, the less test anxiety
theyhave.

Second: Cognitive flexibility dimensions.
*Adaptive flexibility.

The results shown in Table 4 indicate that there was a statistically
significant positive correlation at the level of significance (o =.05)
between adaptive flexibility and automatic flexibility (r=.680,
N=324), between adaptive flexibility and overall degree of the
cognitive flexibility (r=.900, N=324). But there was a non-
statistically significant positive correlation between adaptive
flexibility and an overall score of test anxiety (r=.021, N=324).
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Results overall showed the higher the score of adaptive flexibility,
the higher cognitive
flexibility.

*Automatic flexibility.

The results shown in Table 4 indicates that there was a statistically
significant positive correlation at the level of significance (a =.05)
between automatic flexibility and the total degree of cognitive
flexibility (r=.931, N=324), but there was anon between adaptive
flexibility and overall degree of the cognitive flexibility (r=.900,
N=324). But there was a negative non-statistically significant
correlation between automatic flexibility and the overall score of
test anxiety (r=-.077, N=324). Results overall showed the higher
degree of automatic flexibility, the higher the cognitive
flexibility.

*Cognitive flexibility.

The results shown in Table 4 indicate that there was a statistically
insignificant negative correlation at the level of significance (a
=.05) between cognitive flexibility and test anxiety (r=-.035,
N=324).

Question 2: Are there any significant differences at the level of
significance (a<.05) between the mean of the study sample in a
meta-memory component variable because of the demographic
characteristic, academic specialization, and the academic
achievement among female students of PSAU?

To answer this question, the mean and the standard deviation were
presented to the demographic variables' academic
specialization(humanitarian-scientific) and academic achievement
(high, medium, or low) according to the meta-memory scores of
participants, shows the existence of differences in the meta-
memory scale according to the categories of academic
specialization and academic achievement. The two-Way ANOVA
was conducted to know the significance of these differences.
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Table 5 : Results of the two- Way ANOVA or demographic
variables in meta-memory

Type I Sum of Mean .
Source Squares df Square F Sig.
Corrected Model | 53528.708a 4,000 13382.177 10.929 0.000
Intercept 6121968.664 1.000 6121968.664 | 4999.889 | 0.000
Academic 18706.011 1.000 | 18706.011 |15.277 |0.000
Specialization
Academic 31451.386 2.000 |15725.693 |12.843 | 0.000
Achievement
*Academic
Specialization
Academic 3029.418 1.000 3029.418 2474 0.117
Achievement
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Error 390590292 | 319.000 [ 1224.421 | -
Total 12631200.000 | 324.000 | - :
Corrected 444119.000 | 323.000 | - ]
Total

a. R Squared =.121 (Adjusted R Squared =.109)

As shown in table 5 there are statistically significant differences
between the mean values according to the academic specialization
variable F (4,1) = 15.277 P=0.000, in favour of the Humanitarian
College, also, there are statistically significant differences
between the mean values according to the academic achievement
variable F (4,1) = 12.843, P=.000. depending on the significance
of the calculated values of (F) shown in the previous table at the
significance level (a =.05), Schefft Test (post-hoc test) was
conducted to know in favour of the three groups (high, medium,
or low) these differences were.

Table 6: Scheffe Test (post-hoc test)

Dependent Comparison Mean Difference | Sig
variable
Hich Medium | * 18.445 SRIOR
! [
MEtS Y Low |- 14.632 0.315
memory
Medium | Low *-33.077 0.002

*, The mean difference is significant at the .05level.

As shown in table 6 there is a significant difference between high-
achieving students with medium-achieving ones (M=18.445)
P=.000, In favour of high achieving students also, between
medium achievement with those with low
achievement(M=33.077) P=.002 in favour of low achievers, but
there were no statistically significant differences between high-
achieving students with low-achieving ones (M=14,632) P=.315.
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Question 3: Are there any significant differences at the level of
significance (0<0.05) between the mean of the study sample in
cognitive flexibility due to demographic characteristics (academic
specialization, academic achievement) among the female students
of PSAU?

To answer this question, the mean and the standard deviation were
presented to the demographic  variable's  academic
specialization(humanitarian-scientificy and the  academic
achievement (high, medium, or low) according to the cognitive
flexibility scores of participants, results shows that there are
obvious differences between the mean values of the responses of
the sample according to the two demographic variables
(specialization and academic achievement) in cognitive
flexibility), A tow- way between subjects’ ANOVA, was
conducted to compare the effect of cognitive flexibility on
demographic variables.
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Table 7 : A Two-Way ANOVA for demographic variables in
cognitive Flexibility

Source Type 111 Sum Df Mean F Sig.
of Squares Square

Corrected 3108.504a |4 777.126 3.657 | 0.006

Model

Intercept 2120111.782 | 1 2120111.782 | 9977.553 | 0.000

Academic | 443 gsg 1 103.868 0.489 0.485

Specialization

Academic |00 157 |5 1025.063 | 4.824 | 0.009

Achievement

*Academic

Specialization

Academic 092.488 1 0992.488 4.671 0.031

Achievement

Error 67783.719 319 212.488

Total 4602114.000 | 324

Corrected | 20995 200 | 323

Total

R Squared =.044 (Adjusted R Squared =.032)

As shown in table 7 there are no statistically significant
differences between the mean values according to the academic
specialization variable F (4,1) =.489 P=0.485, also, there were
statistically significant differences between the mean values
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according to the academic achievement variable F(4,1)= 4.824,
P=.009, depending on the significance of the calculated values of
(F) shown in the previous table at the significance level (a =.05),
Schefft Test (post-hoc test) was conducted to know in favour of
the three groups (high, medium, or low) these differences were.

Table 8 : Scheffee test (post-hoc test)

Dependent | Comparison Mean Sig

variable Difference

Cognitive | High Medium | 4.5004* 0.034

flexibility Low | 7.5158 0.173
Medium | Low 3.0154 0.743

*, The mean difference is significant at
the.05 level.

As shown in table 8 there is a significant difference between
high-achieving students with medium-achieving ones (M=4.5004)
P=.034, In favour of high achieving students, but there were no
statistically significant differences between the remaining
comparisons.in general Students with high achievement are more
cognitively flexible than those with medium achievement.

Question 4: Are there any significant differences at the level of
significance (0<.05) between the mean of the study sample in test
anxiety because of the demographic characteristic (academic
specialization, academic achievement) among female students of
PSAU?

To answer this question, mean and the standard deviation was
presented to the demographic variables' academic specialization
(humanitarian- scientific) and academic achievement (high,
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medium, and low) according to test anxiety. Results show there
are obvious differences between the mean values of the responses
of the sample according to the two demographic variables
(specialization and academic achievement) in test anxiety, A tow-
way between subjects’ ANOVA, was conducted to compare the
effect of test anxiety on demographic variables.

Table 9 : Two-Way ANOVA for demographic variables in test

Anxiety
Source Type Il | df Mean F Sig.
Sum of Square
Squares
Corrected 3739.279a |4 934.820 11.311 0.000
Model
Intercept 127273.178 |1 127273.178 | 1539.898 | 0.000
Academic 373.674 1 373.674 4521 0.034
specialization
Academic 2435.295 2 1217.648 14.733 0.000
achievement
*Academic 720.699 1 720.699 8.720 0.003
specialization
Academic
achievement
Error 26365.471 | 319 82.650
Total 345387.000 | 324
Corrected 30104.750 | 323
Total

a. R Squared =.124 (Adjusted R Squared =.113)
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As shown in table 9 there are statistically significant differences
between the mean values according to the academic specialization
variable F (4,1) = 4.521, P=.034, in favour of scientific colleges
,also, there were statistically significant differences between the
mean values according to the academic achievement variable
F(4,1)= 14.733, P=0.000, depending on the significance of the
calculated values of (F) shown in the previous table at the
significance level (o = 0.05), Schefft Test (post-hoc test) was
conducted to know in favour of the three groups (high, medium,
or low) these differences were.

Table 10 : Scheffet (post-hoc) test

Dependent | Comparison Mean Difference Sig

variable

Test High medium | 4.314* - 0.000

angigty Low | 7.547 0.01
medium | Low 11.861* .000

*, The mean difference is significant at
the.05 level.

As shown in table 10 there is a significant difference between
high-achieving students with medium-achieving ones (M=4.314)
P=.000, In favour of medium achievement students, also, there
were statistically significant differences between high-
achievement students with those of low achievement(M=7,547)
P=.011. there were statistically significant differences between
medium  -achievement students with  those of low
achievement(M=11.861) P=.000, in general Students with
medium achievement are more concerned about the tests than
those with high achieving or those of low achievement, and
Students with high achievement are more concerned about exams
than low-achieving students.
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Question 5: Do each of the components of meta-memory and
cognitive flexibility contribute to test anxiety among students of

PSAU?

To answer this question, A person product-moment correlation
coefficient was conducted to assess the relationship between test

anxiety, meta-memory and cognitive flexibility.

Table 11 : Person correlation for test Anxiety, meta-memory and
cognitive Flexibility

Test Cognitive | Meta-
anxiety | flexibility | memory
Test anxiety | Pearson -0.035 -.656-**
Correlation
Sig. (2-tailed) 0.526 0.000
Cognitive Pearson 170**
flexibility Correlation
Sig. (2-tailed) 0.002
Meta-memory | Pearson
Correlation
Sig. (2-tailed)

** Correlation is significant at the 0.01 level (2-tailed).
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The results shown in Table 11 indicates that there was a negative
non statistically significant correlation between test anxiety and
cognitive flexibility (r=-.035, N=324), between test anxiety and
meta-memory (r=-.656, N=324), but a positive statistically
significant correlation between meta-memory and cognitive
flexibility (r=.170, N=324). Results overall Showed that the
greater the amount of cognitive flexibility student has, the less test
anxiety he/she has, and the higher meta-memory the student has
the less test anxiety he/she has, last the higher cognitive
flexibility, the higher meta-memory.

Question 6: Can test anxiety predicted through each of the
components of meta-memory and cognitive flexibility among the
female students of PSAU?

To answer this question, A one- way between subjects’ ANOVA,
was conducted to predict test anxiety from the meta-memory and
the cognitive flexibility.

Table 12 : One-Way ANOVA for test Anxiety, meta-memory and
cognitive Flexibility

Model Sum of df Mean F Sig.
Squares Square

1 | Regression | 13130.782 2 6565.391 | 124.160 | .0007?

Residual | 16973.968 | 321 52.878

Total 30104.750 | 323

a. Dependent Variable: test anxiety

b. Predictors: (Constant), meta-memory and cognitive flexibility

As shown Table 12 there were a statistically significant attributed
for meta-memory and cognitive flexibility in predicting test
anxiety F (323,2) = 124.160, P=.000, a linear regression test was
performed to conduct the prediction.
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Table 13 : Regression Coefficients.

Unstandardized Standardized
Coefficients Coefficients )
Model T Sig.
Std.
B Beta
Error
(Constant) | 58.954 3.623 16.272 | 0.000
Cognitive 15 her 19028 | 0.078 1840 |P
1 | flexibility
Ml 0174 |0.011 |-0.669 -15.736 | 0.000
memory

a. Dependent Variable: test anxiety

As shown in table 13 Simple linear regression was used to test if
[meta-memory and cognitive flexibility significantly predicted test
anxiety.

the overall regression was statistically significant (R2 = 58.954, p
=.000). It was found that Meta-memory significantly predicted test
anxiety (B = -.174, T=-15.736, p =.000). It was found that
cognitive flexibility did not significantly predict test anxiety
(B=.051, T=1.840, p=.067).

The prediction equation: Test anxiety = 58.954 -.174* meta-
memory

Through the previous equation, the inverse relationship between
the test anxiety scale and the meta-memory scale is quite clear,
and we can predict the test anxiety through the meta-memory
values. The higher the meta-memory values, the lower anxiety
values. Thus, if the student meta-memory value was zero, test
anxiety would be 58.954, and as the meta-memory value
increases, the test anxiety value decreases.

Discussion

This study results showed that there is a positive relationship
between meta-memory and cognitive flexibility in PSAU female
students, these results are consistent with the study of
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(Bagie,2013),also, the results conducted that female students have
high degrees in (memory satisfaction and awareness as well as the
use of remembering strategies), Furthermore, there was a strong
negative relationship between meta-memory and test anxiety,
thus, the greater the student score on meta-memory, the less test
anxiety. These results are consistent with the studies of (Al-
Quthami ,2013; Stober &Esser ,2001). The results also pointed out
that the relationship between cognitive flexibility and test anxiety
was a very weak, negative, non-statistically significant one, this
could be due to the difficulty of the application and selection of
female students and the small size of the sample due to the
COVID-19 pandemic.

In addition, there were differences in meta-memory in regards to
the academic specialization and academic achievement. These
results differed from (Al-Rabee & AIShboul,2019) study which
conducted that there were no statistically significant differences
between the means of the responses on meta-memory scale
attributed to the specialization, meta-memory has a positive and
statistically significant correlation with the overall degree of
cognitive flexibility, the higher the student score on the meta-
memory scale, the higher his/her score on the cognitive flexibility
scale.

On the other hand, this study found differences in cognitive
flexibility in regards to the academic specialization and academic
achievement, these results are consistent with (Hassan,2017;
Mohsen & Al-Samawi,2018). In their study they concluded that
cognitive flexibility is a mental capacity possessed by all students
of different specializations, and this capacity grows with age
through the accumulation of experiences and facing a variety of
educational situations, especially tests.

Additionally, these results showed that there is also a correlation
between test anxiety differ regarding to academic specialization
and academic achievement. These results are consistent with
(Salem,2016), which confirmed that the relationship between test
anxiety and academic achievement is a negative one.
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Furthermore, the results showed that meta-memory and cognitive
flexibility explain 55% of test anxiety and that there was a
negative relationship between test anxiety and meta-memory.
Consequently, this brings the possibility of predicting test anxiety
through the meta-memory values, as a result, when the meta-
memory value increase, the test anxiety values decrease.

Due to the results, we believe that female student's awareness of
their beliefs about the efficacy of their memory and the extent of
their awareness of tasks performance and the factors that could
positively or negatively affect the meta-memory processes besides
their awareness of choosing the strategies for their potentials on
one hand and the task on the other. Also, the elements of cognitive
flexibility that include evaluating various characteristics of tasks
and alternatives and differentiation and then choosing alternatives
when doing the test, situations, or tasks.

Conclusion

On the basis of these findings, it can be concluded that meta-
memory and cognitive flexibility have a significant impact on test
anxiety among university female students, and it was also found
that a negative statistically significant relationship between meta-
memory and test anxiety and between cognitive flexibility and test
anxiety, Consequently, If the meta-memory was low, the test
anxiety will be high. Also, Academic specialization and the level
of academic achievement have an impact on meta-memory in
favour of humanitarian colleges and students with high level of
academic achievement. In regards to the test anxiety of female
students in the scientific colleges, those with average achievement
had higher test anxiety than others.

While meta-memory scale contributed to explaining 43% of the
test anxiety, cognitive flexibility contribution did not exceed 12%.
Therefore, test anxiety could be predicted through metacognition
rather than cognitive flexibility. The accumulation of knowledge
should assist academic leaders in higher education institutions to
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identify the factors that significantly affect lowering the level of
test anxiety and raising the factors such as meta-memory
components, among students to help them achieve their future
aspirations, underlying psychological factors.

This study is limited to female university students, and it used
only descriptive approach methods to examine the relationship
between the variables of the study to reach general conclusions.

Future studies are needed to use training programmers and
different statistical analyses in order to draw conclusions for the
potential link between meta-memory aspects to other variables.
Also, the two researchers recommend training programs aiming at
developing Meta-memory and cognitive flexibility among
university students, as well as subjecting students with medium
and low grades to training programs aiming at improve their
Meta-memory and cognitive flexibility.

Recommendations:
1- Conducting studies related to the impact of meta- memory and
cognitive flexibility on other variables within university education
to raise the level of efficiency of university outcomes.

2- Developing effective programs to increase the level of meta-
memory which will affect the level of achievement

3- Increasing studies dealing with the cognitive flexibility variable
and its impact on the various educational variables.

Limitations

Temporal limits: The study was applied to the university students
in the first academic semester of 2021 at PSAU in the Kingdom of
Saudi Arabia.

Spatial limits: It was applied to university students at PSAU,
Humanities and practical Faculties, in the Kingdom of Saudi
Arabia.
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Human limits: The sample was limited to (324) university
students who were randomly selected within the campus of PSAU
within the demographic variables.

Objective limits: Three scales were applied: meta-memory,
cognitive flexibility and test anxiety which were electronically
distributed to the study sample.
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Praise be to God, who facilitated for us the path of knowledge of His
great power, and blessings and peace be upon the Master of the

Messengers, his family and all his companions.

There is a lot of controversy about several levels revolving around the
cultural and creative requirements produced by the development of Iraqi
and Arab society with its biblical, cognitive and civilized heritage. Therefore,
your magazine worked to provide scientific research material that reflects
through its content these developments. This second issue, Supplement (1),
for the fourth year of the Journal of Sustainable Studies for the year 2022
AD - 1443 AH, we present to the honorable researchers. The issues of the
journal published in paper can be obtained through the journal's office and
the research published electronically through the journal's website, which is
available on the Internet: www.joss-ig.org. Familiarize yourself with the
magazine’s publications and activities through the Face book social
networking sites, send the research to be published and answer inquiries
through the e-mail JournalofStudies2019@gmail.com. The Turnitin program
has been applied to all research issues of the journal, and the editorial
board is pleased to put in your hands this issue, which includes various

scientific topics, with various humanitarian specializations.

It is God's success. .
the body

The magazine's management
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