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Abstract: This research aimed at identifying the levels of metacognitive skills (planning, monitoring, and assessment),
cognitive failure, the differences in them according to specialisations (scientific college and literary college), and the predictive
ability of metacognitive skills in detecting cognitive failure. The metacognitive skills questionnaire (MCSQ) and cognitive
failure questionnaire (CFQ) were applied to 241 female students from Qassim University in Saudi Arabia. It was found that
these students have high level of planning, low level of monitoring and assessment, and low level of cognitive failure. Next, it
was revealed that there were statistically significant differences in planning and monitoring skills according to specialisations
in favour of scientific colleges, and statistically significant differences in cognitive failure in favour of literary colleges. Also,
cognitive failure could be inversely predicted by planning and monitoring.
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1. Introduction

Cognitive failure has been linked to a number of areas,
such as cognitive psychology, developmental psychology,
educational psychology, and neuropsychology since its first
appearance, when Freud presented an analysis and
explanation of the possible causes of performance failures in
his book, “The Psychology of Everyday Life” [1, 2, 3].
Recently, attention has shifted to cognitive failure that occurs
during the performance of a task normally performed by the
individuals [4, 5].

Cognitive failure is defined as the possible outcome of a
general failure in a system of cognitive control. For example,
when attention is diverted from the current task and is
focused on other stimuli because of the dispersion of ideas as
a result of external or internal dispersions, such as dreams
[1]. Reason [3] noted that the absence of cognitive controls
can lead to an increase in the frequency of cognitive failure.

Forgetfulness may occur in the memory due to automatic
decay, where fading sensory occurs over time. Even if
individuals are not exposed to new sensory inputs,
interference displacement in the memory could play a
prominent role in losing information. Failure to treat it, as a
result of exposure to new stimuli, may cause information to
overlap or being replaced with the new one. These processes

occur subliminally, therefore, the individuals are not fully
aware of what was happening to them. Thus, they would not
be able to use any control strategies to maintain information
or to prevent their disappearance [6]. The perceptual system
does not process massive stimuli and information coming in
at every moment. It has a limited capacity, and therefore,
requires some type of filtering and selection of stimuli [7].

One important reason for studying cognitive failure is that
it is not just a repetition of errors according to individual
differences, neurological disorders, and age, but it extends to
what may result from accidents in daily life [3]. For example,
forgetting to take down the landing stick before landing the
plane may lead to an actual disaster and the loss of hundreds
of lives. Therefore, the study of cognitive failure would not
only provide better understanding of the basic mechanisms
that could lead to such errors, but also to provide better
understanding of who are vulnerable for the occurrence of
such errors [8].

Neisser [9] pointed out that cognitive processes must be
treated as requiring extensive research into their nature,
importance, characteristics, and their interactions with other
processes, which link them with the components of other
personalities, such as emotional, social, and physical
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components.

Several studies have dealt with cognitive failure in relation
to different wvariables, such as indecisiveness, fluid
intelligence, and personality traits [10], learning progress
[11], psychological stress [12], self-efficacy, learning interest,
and satisfaction with social media learning [13], alexithymia
and predicting high-risk behaviours [14], unsafe behaviours
and accidents [15], aging [16], educational self-regulation
strategies [17], metacognitive beliefs [16, 18], metacognitive
strategies [19], metacognition components [20, 21], as well
as metacognitive failures in mathematics [22].

Flavell [23] defined metacognitive thinking as the
awareness or knowledge of learners about their cognitive
processes, outputs, and related knowledge. Swanson and
Torhan [24] identified metacognitive thinking as individuals’
awareness and control of their cognitive processes in
learning. Meanwhile, Zachary [25] defined it as knowledge
about Knowledge. Nonetheless, Hacker [26] and Garner [27]
pointed out that the concept of metacognition is still unclear,
and its most prominent characteristic is that it involves being
aware of specific thinking processes and procedures.

Metacognition is a state where individuals are thinking
about their thinking and their knowledge of themselves. For
example, to identify what they know, what they have learned,
and what they could do to improve learning and achievement
in general [28]. Metacognitive skills include planning,
monitoring, and assessment skills that help students to focus
on task-related information to build enough understanding
and representation of the task [29]. In this sense, students are
able to self-learn, have better awareness of their thinking, as
well as design their work plans, monitor the implementation,
and assess those plans [30].

Graham [31] pointed out that cognitive thinking learners
use discovery strategies to discover what they need to learn
before coming up with deeper knowledge and better
performance because metacognitive strategies allow them to
plan, control, and assess their learning. Wallach and Miller
[32] argued that individuals’ understanding and conscious
thinking of the mechanisms they perform allow them to
spend less time and effort to accomplish their goals.

Otero, Campanario, and Hopkins [33] posited that the level
of metacognitive thinking among students in humanities was
better than among students in scientific colleges. Cognitive
failure is associated with metacognition, in which
metacognition is involved in assessment, monitoring, and
cognitive control [18]. Therefore, metacognitive is able to
control the beliefs that are linked with cognitive failure.
Cognitive failure is a cognitive slip or error appeared in the
memory, attention, and action. The components of
metacognitive include control, positive beliefs about worry,
confidence, and negative beliefs about the uncontrollability
of thoughts. These are all related with cognitive failure [19].
Barati and Oreyzi [20] found that there was a significant
discrepancy between two groups (with accident and without
accident), in terms of cognitive failure and metacognitive
components. Additionally, the relationship between cognitive
failure and meta-cognitive components was significant in the

two groups.

Elderly people reported a relatively lower frequency of
cognitive failure compared to young people, while those
having a relatively higher frequency of cognitive failure
stated that they carefully monitor their cognitive activities.
However, this result was independent of age. Paradoxically,
elderly people are often claimed to have remarkable worries
about their own cognitive abilities, and they seem unable to
record the cognitive lapses that are known to become more
frequent with aging [16].

2. Research Objectives

The present study aimed to examine the relationship
between metacognitive skills and cognitive failure among
university students, to determine the levels of metacognitive
skills and cognitive failure, to determine whether there were
any significant differences in metacognitive skills and
cognitive failure according to specialisations (scientific
colleges and literary colleges), and to examine whether
metacognitive skills could predict cognitive failure among
the Qassim University students by answering the following
research questions.

3. Research Questions

Question 1: What are the levels of metacognitive skills
(planning, monitoring, and assessment) among university
students?

Question 2: What is the level of cognitive failure among
university students?

Question 3: Are there any significant differences in
metacognitive skills (planning, monitoring, and assessment)
according to specialisations (scientific colleges and literary
colleges) among university students?

Question 4: Are there any significant differences in
cognitive failure according to specialisations (scientific
colleges and literary colleges) among university students?

Question 5: Can the cognitive failure be predicted by
metacognitive skills (planning, monitoring, and assessment)
among university students?

4. Research Method

4.1. Population, Participants, and Procedure

The population of this study involved the Qassim
University students in the Kingdom of Saudi Arabia (KSA).
The sample consisted of 241 female students, who were
selected at random. These participants were attending their
first year at Qassim University in KSA. With regards to
specialty, 126 (52.28%) of the participants were from
scientific colleges, and 115 (47.71%) of them were from
literary colleges. The participants ranged in age, from 18 to
19 years old (M = 18.71, SD = 0.81). Measures were
administered to the sample in the first semester of the
academic year of 2016/ 2017.
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4.2. Measures

4.2.1. Metacognitive Skills Questionnaire

The metacognitive skills questionnaire (MCSQ) [34] in
the Saudi environment was used to evaluate three
metacognitive  skills  (planning,  monitoring, and
assessment). The questionnaire has 31 items consisting of
response options in a three-point Likert scale format,
ranging from 1 = never, to 3 = very often. The reliability
coefficient of the MCSQ was good: alpha between 0.75 and
0.88.

4.2.2. Cognitive Failure Questionnaire

The cognitive failure questionnaire (CFQ) [4] in the Saudi
version by El Far and El Subaie [35] was used to evaluate
perceived cognitive failure. The questionnaire has 25 items
which consist of response options in a five-point Likert scale
format, ranging from 0 = never, to 5 = very often. The
reliability coefficient for the Saudi version of the CFQ was
good: alpha = 0.89.

4.2.3. Measures Reliability
Table 1 shows that the study measures have acceptable
degrees of alpha coefficients.

Table 1. Alpha coefficients for MCSQ and CFQ.

Measure Alpha Coefficient
Planning 0.79

Monitoring 0.76

Assessment 0.81

Cognitive failure 0.84

S. Results

Question 1: What are the levels of metacognitive skills
(planning, monitoring, and assessment) among university
Students?

In order to answer this question, the mean and standard
deviation values of the study sample performance were
calculated based on the metacognitive skills questionnaire
used in this study, to apply the one sample t-test, as shown in
Table 2.

Table 2. Descriptive Statistics and One Sample t — test of the study sample performance on MCSQ.

Metacognitive Skills Test Value Mean Std. Deviation N Df t Sig. (2-tailed)
Planning 24 17.38 1.95 241 240 -52.583 0.000
Monitoring 20 26.76 1.49 241 240 70.237 0.000
Assessment 16 10.09 0.75 241 240 -121.857 0.000

In Table 2, the test value for planning skill was 24, and the
mean of the study’s sample responses to the questionnaire
was 17.38, with standard deviation of 1.95. It was also
observed that the ¢ value was -52.583. This means that there
were significant differences (p-value = 0.000; df = 240) in
favour of the test value. Since the mean of the study sample
performance was less than the test value, this implied that the
level of planning skill among the study sample was low.

Table 2 also shows that the test value for monitoring skill
was 20, and the mean of the study’s sample responses to the
questionnaire was 26.76, with standard deviation of 1.49.
Meanwhile, the ¢ value was 70.237. This means that there
were significant differences (p-value = 0.000; df = 240) in
favour of the mean performance of the study sample. Since
the mean of the study sample performance was higher than
the test value, this implied that the level of monitoring skill
among the study sample was high.

As for the assessment skill, Table 2 shows that the test
value for this skill was 16, and the mean of the study’s
sample responses on the subscale was 10.09, with standard
deviation of 0.75, and ¢ value that equals -121.857. This
means that there were significant differences (p-value =
0.000; df = 240) in favour of the test value. Since the mean of
the study sample performance was less than the test value,
this implied that the level of assessment skill among the
study sample was low.

Question 2: What is the level of cognition failure among
university students?

In order answer this question, the mean and standard
deviation values of the study sample performance were
calculated based on the cognitive failure questionnaire used
in this study, to apply the one sample t-test between the
performance mean of the sample and the test value of the
questionnaire, as shown in Table 3.

Table 3. Descriptive statistics and one sample t-test of the sample performance on CFQ.

Test Value Mean Std. Deviation

N Df t Sig. (2-tailed)

Cognitive failure 50 27.03 2.84

241 240 -125.103 0.000

Table 3 shows that the test value for cognitive failure was
50, and the mean of the study’s sample responses on the
questionnaire was 27.03, with standard deviation of 2.84. It
was also observed that the ¢ value was -125.103. This means
that there were significant differences (p-value = 0.000; df =
240) in favour of the test value. Since the mean of the study
sample performance was less than the test value, this can be

interpreted that the level of cognitive failure among the study
sample was low.

Question 3: Are there significant differences in
metacognitive skills (planning, monitoring, and assessment)
according to specialisations (scientific colleges and literary
colleges) among university students?
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Table 4. Independent sample t-tests between scientific college and literary college responses on MCSQ.

Metacognitive Skills F T df Sig. (2-tailed)
Planning 13.29 3.188 239 0.002
Monitoring 48.67 8.5901 239 0.000
Assessment 391 -0.942 239 0.347

In order to examine the differences in planning between
the two groups (scientific - literary colleges), an independent
sample 7-test was conducted, where F = 13.29. The results
indicated that there was a significant difference in planning
observed between the two groups (t = 3.188, p-value =
0.002). These results suggested that the individuals in the
scientific college group (m = 17.76; sd = 2.072) have higher
levels of planning than the individuals in the literary college
group (m=16.97; sd = 1.73).

In order to examine the differences in monitoring between
the two groups (scientific colleges and literary colleges), an
independent sample t-test was conducted, where F = 48.67.
The results of this test indicated that there was a significant
difference in monitoring observed between the two groups (t
= 8.591, p-value = 0.000). These results suggested that the
individuals in the scientific college group (m = 27.46; sd =
1.53) have higher levels of monitoring than the individuals in
the literary college group (m = 26.01; sd = 1.004).

In order to examine the differences in the assessment
between the two groups (scientific colleges and literary
colleges), an independent sample t-test was conducted, where
F = 3.91. The results of this test indicated that there was no
significant difference in the assessment observed between the
two groups (t = -0.942, p-value = 0.347). These results
suggested that the individuals in the scientific college group
(m = 10.05; sd = 0.73) and the individuals in the literary
college group (m = 10.14; sd = 0.78) showed no significant
differences in assessment.

Question 4: Are there significant differences in cognitive
failure according to specialisations (scientific colleges and
literary colleges) among university students?

Table 5. Independent sample t-tests between scientific and literary college
responses on CFQ.

F T df
13.89 -5.391 239

Sig. (2-tailed)
0.000

Cognitive failure

In order to examine the differences in cognitive failure
between the two groups (scientific and literary colleges), an
independent sample t-test was conducted, where F = 13.89.
The results indicated that there was a significant difference in
cognitive failure observed between the two groups (t = -
5.391, p-value = 0.000). This result suggested that the
individuals in the literary college group (m = 28.02; sd =
2.16) have higher levels of cognitive failure than the
individuals in the scientific college group (m = 26.14; sd =
3.10).

Question 5: Can cognitive failure be predicted by
metacognitive skills (planning, monitoring, and assessment)
among university students?

In order to answer this question, a simple regression
analysis was performed using the enter method to determine

the independent variables’ ability (planning, mentoring, and
assessment) to predict the dependent variable (cognitive
failure), as shown in Table 6.

Table 6. Results of the analysis of variance for the regression model.

Model Sumof =4 Mean o Sig. R
Squares Square

Regression ~ 470.874 3 156.958 25.17 0.000

Residual 1477.790 237  6.235 0,242

Total 1948.664 240

Table 6 shows that the total regression model has
succeeded in predicting cognitive failure significantly (F =
25.17), and the value of the explained variance by the
independent variables (planning, mentoring, and assessment)
was R® = 0.242.

Table 7 shows the crude and standard regression
coefficients of the regression model and its statistical
significances.

Table 7. Simple regression analyses for metacognitive skills (planning,
monitoring, and assessment) in predicting cognitive failure (N = 241).

Variable B i t Sig. R’
Constant 53.305 - 12.450 0.000

Planning -0.23 -0.16 -2.747 0.006 0.242
Monitoring -0.83 -0.44 -7.531 0.000
Assessment 0.01 0.004 0.061 0.951

From Table 7, it is clear that monitoring was the most
predictive skill for cognitive failure among University of
Qassim students (B = - 0.44), followed by planning, which
could also predict cognitive failure significantly (B = - 0.16).
Meanwhile, the assessment was unable to predict cognitive
failure significantly. Accordingly, the regression relationship
can be formulated as follows:

Raw regression equation:

- Cognitive failure = 53.305 - 0.23 (planning) - 0.83

(monitoring).
Standard regression equation:
- Cognitive failure = -
(monitoring).

0.16 (planning) - 0.44

6. Discussion and Conclusion

This study aimed to determine the levels of metacognitive
skills and cognitive failure, to determine whether there were
significant differences in metacognitive skills (planning,
monitoring, and assessment) and cognitive failure according
to specialisations (scientific colleges and literary colleges),
and to examine if metacognitive skills could predict cognitive
failure among the students at the University of Qassim. This
study found that there was a high level of planning skill. This
finding was in line with the results of Al-Jarrah and Obeidat
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[36], in which they found high levels of metacognitive skills
among university students. Nonetheless, these results differed
with the results of other studies [37, 38, 39, 40], which
discovered that the levels of metacognitive thinking skills
were only at the moderate level.

This high level of planning skill can be explained by the
fact that the sample of the present study consisted of first
year students at the university. Since university experiences
differ from school experiences, experiencing this new world
would have required proper planning based on logical
scientific bases. Therefore, most of the attention of these first
year students may have been on adapting to university life
through planning, organising, and making friends and
positive relationships with colleagues, as well as with faculty
members. They would also have needed to plan on getting to
know university facilities, such as the libraries, laboratories,
as well as lecture halls and rooms to ensure suitable
environment for success. The level of maturity, abstract
thinking, and logical thinking also play different roles in
acquiring planning skill — a skill that university students
cannot dispense with, so that they can organise and plan their
study requirements in such a way that they can succeed in it.

This study also found low levels of monitoring and
assessment skills. These results differed from the results of
Al-Jarrah and Obeidat [36] who found high levels of
metacognitive skills among university students. On the other
hand, the results of Al-Saleem et al. [40], Abu Alia and Al-
Wahr [37], Al-Khuzam [38], and Al-Mutairi [39] showed that
the levels of metacognitive thinking skills were at the
moderate level. The low levels of monitoring and assessment
skills can also be explained by the fact that the sample of this
study consisted of first year students at the university.
Therefore, they might have not developed their
metacognitive skills, which require a pattern of complex and
higher level of thinking.

Since the sample of this study consisted of first year
students, who have yet to acquire a lot of academic work that
must be monitored and assessed, it makes sense that they
only need to focus on planning at the beginning of any work.
After some time, their focus on monitoring and assessing
would need to increase, which could be studied in future
researches.

This study had found a low level of cognitive failure,
which might be due to the nature of the chosen sample (first
year students). This could mean that these students were still
at the beginning of their university stage; they only feel the
joy and pleasure of joining the university, and they have high
hopes and positive aspirations for the future. They are not
thinking much about graduating, and the stress of low
achievement and fear of academic failure. These may be
reflected by their feeling of comfort, and thus, of not falling
into cognitive failures.

The low levels of cognitive failure might also be due to the
fact that first year students are not exposed to too much
stress, either at the university or at home. Female students do
not have many burdens and responsibilities like the male
students, especially if the conservative nature of the Saudi

society is taken into consideration, which places most of the
responsibilities on males. Islam also honours females by
granting them various rights, where females rely heavily on
the family (their fathers and brothers) for all their needs.
They do not have to worry about working to fulfil their needs
and expenses. The Islamic religion has placed these
responsibilities upon the males. Thus, female students are not
compelled to think about these things, which make them
more stable psychologically, intellectually, and emotionally.
This stability may reflect on the females’ ability to focus
more, and not to fall into cognitive failures.

In addition, a part of the low level of cognitive failure
could be attributed to another sample trait. The average age
of the study sample was (m = 18.71, sd = 0.81), which was
still in adolescent years. This means that the students at this
age still have the ability to focus on performing the tasks
required, and they would also have good memories, which
would have helped them avoid making mistakes and
cognitive failures. This study also found that there were
significant differences in planning and monitoring skills, in
favour of students in scientific colleges. This could mean that
students in scientific colleges have better planning and
monitoring skills compared to the students in literary
colleges. This observation was on line with the results
obtained by Elsayed [34], whereby she found evidence of the
superiority of scientific female students in planning and
monitoring. Nonetheless, Al-Saleem et al. [40] concluded
that there were no significant differences in planning,
monitoring, and assessment according to specialisations.

The results of this study had also differed from the results
obtained by Otero et al. [33], who found that the levels of
metacognitive skills among students in humanities were
better than among students from scientific colleges. The
findings of Al-Jarrah and Obeidat [36] showed statistically
significant differences in the regulation of cognition due to
academic specialisation, which favoured humanities students.
This result can be explained in light of the fact that students
of scientific colleges may have developed the ability to plan
their learning and control its steps more than students of
literary colleges. This is because they are also expected to
have higher levels of logical and abstract thinking by virtue
of the nature of their specialisation.

These results could also be attributed to the nature of the
scientific courses that require higher levels of thinking,
cognitive, and metacognitive skills, such as planning and
monitoring. The nature of curricula in these colleges require
students to understand, analyse, plan, monitor, and develop
other higher cognitive processes, more than for students in
literary colleges, in which their study depend mostly on
indoctrination and memory, rather than analysis, planning,
and assessment. Thus, students in literary schools are more
dependent on minimal mental processes, such as
memorisation. In addition, teaching methods in scientific
colleges, which are more suitable for higher mental skills,
such as planning and monitoring, might also play a role in the
superiority of students in scientific colleges, in terms of their
planning and monitoring skills.
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These results also showed that literary college students
have higher levels of cognitive failure compared to scientific
college students. This difference can be explained by the fact
that scientific college students need to be more careful about
their attention and concentration, as well as planning and
implementation during their lessons because doing the
opposite may cause them to lose some important information.
For example, a student in a science or mathematics lesson
needs to be constantly attentive because missing any of the
solution steps of the issue or theory could lead to inability to
understand and assimilate well. Meanwhile, students in a
theoretical lecture can compensate any missing step by
studying alone from books or references. Hence, students
from scientific colleges are expected to be more focused,
attentive, planned, organised, and in control. All these
attributes could lead to lower levels of cognitive failure
compared with students from literary colleges.

In addition, this study found that planning and monitoring
can inversely predict cognitive failure statistically. In other
words, the higher the responses of the sample to these skills,
the lower the level of cognitive failure will be. This finding
was in line with the outcome of the study by Mecacci and
Righi [16], who found an inverse relationship between
cognitive failure and monitoring. The findings in this study
were partly in line with El farr and El Subaie [35], whose
findings showed that planning skills can predict cognitive
failure statistically. These results are logical, especially if
metacognition is viewed as a mental behaviour used by
individuals to organise their ideas, arrange and plan them in a
systematic way, to monitor these ideas, and to make
judgments about the decisions taken [40]. Meanwhile, the
concept of cognitive failure is viewed as the types of falls
and errors in the performance of daily tasks [4].

It would make sense that individuals who have the ability
to plan proper actions, set specific goals, organise time, set
priorities, and follow these effective strategies to monitor
the implementation of their pre-prepared plans to achieve
their goals, would be able to avoid making mistakes and
falling into cognitive failures while performing their daily
tasks. Individuals could have committed errors and
mistakes for various reasons, such as bad planning, poor
regulation and control, lack of clarity of goals, lack of
priority setting, and the absence of appropriate strategies for
the implementation of their plans. Therefore, lapses and
cognitive failures would decline when metacognitive skills
are at higher levels.

Research Limitations

Although the results of this study appeared promising,
some limitations must be pointed out;, for example, the
impossibility of generalizing the results beyond the specific
sample of Saudi female students used in this current study.
Another limitation is that the sample consisted only of first
year university students. Future researches should use
samples that are more widely representative of the Saudi
population, and the results of other international studies
should also be studied and compared.
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