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Introduction
"Learning how to think or how to learn should become an important 

principle in educational systems” [1]. In higher education systems, 
one of the important necessities is the expansion and strengthening 
of academic skills among students. Currently, the task of educational 
systems or universities is not direct intervention in learning and 
transfer of information to learners, but the educational system is based 
on providing learning experiences, learning activities and teaching how 
to think [2]. 

Students may spend a lot of time on studying and reading lessons, 
but often their reading is not worthwhile. In fact, many learners have 
not learned the rules of learning but should learn them. Many other 
students may, without knowing it themselves, use the correct method 
of study and learning. The important point is that this basically correct 
but unknowing and unguided behavior does not always lead to 
improvement in speed, quality and accuracy of learning. In contrast, 
students with targeted programs can guide their performance in the 
right direction. A lack of attention to such programs and to educational 
and learning skills of students in the educational system can cause 
decrease of student's academic motivation and academic failure [3].

Medical students are also confronted with a huge number of 
textbooks at the start of their university training and spend a lot of time 
learning this material, but they are not satisfied with their academic 
achievement. Many psychologists have found that the failure of many 
students to study is not due to their poor mental ability, but rather that 

Abstract
Background: Studies show that many academic skills can affect the academic achievement of medical students, but research in this area usually examines each of the 
academic skills separately. Because of the importance of these skills, a precise measurement tool is required. 

Purpose: The present study was conducted with the aim of constructing an assessment scale for students' academic skills. The theoretical foundations of this study 
included theories of learning approaches and of self-directed and self-regulated learning strategies. Based on these theories, primary types of academic skills were 
identified. Psychometric properties were calculated, including content validity, construct validity based on exploratory and confirmatory factor analysis, and reliability 
based on Cronbach's alpha coefficient. 

Method: From among the population of 13381 students who were studying at the University of Medical Sciences in the year 2018, 225 females and 194 males) were 
selected through multi-stage random sampling from students studying Medicine, Dentistry, Pharmacy and Nursing. 

Findings: The content validity of items was reviewed by experts. The reliability coefficient of the test was calculated, yielding a Cronbach's alpha of 0.913. Through 
exploratory factor analysis, 14 factors were identified and named. Confirmatory factor analysis indicators also demonstrated that the model fits the data. 

Conclusion: In general, research findings indicate that the academic skills questionnaire has a desirable fit for students and can be used as a valid tool in assessing 
the students' academic skills. 

they do not know how to study, or, in other words, that they do not have 
enough information about learning and study skills [4].

When they go to college many students have little information in 
terms of essential skills at the university, among which are studying and 
learning skills. Students should be able to evaluate the impact of using 
these skills in the university and use them according to their outcomes 
[5]. Study and learning strategies are a systematic process that is used 
by learners to provide a deep and comprehensive understanding of 
content, and includes the application of some behaviors, thoughts 
and actions in the learning process with the aim of obtaining more 
information, storing new knowledge in memory and improving skills 
[6]. These strategies include attitude, time management, motivation, 
anxiety, focus, study guidance, test strategies, self-examination and the 
choice of main ideas [7]. 

Several studies have been carried out in this regard. The results 
of Nouhi, Shakoori, and Nakhei [8] in Kerman University of Medical 
Sciences showed that students who have poor study habits and skills also 
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have difficulty in managing time, planning, taking notes and focusing on 
studying [4]. Sullivan [9] also states that research has shown programs 
that emphasize teaching methods or pervasive learning behaviors are 
more likely to improve the educational status of learners than programs 
that focus on textbooks or educational technology. Chen [10] suggested 
that the amount of readiness, motivation, past experiences, learning 
environment and teaching method of the teacher were all effective.

Many studies indicate that students who were less well-informed 
about study and learning strategies than other students, and who did 
not know the strategies of studying had more problems about how to 
apply the information they learned, as well as problems in successive 
academic stages [11]. 

Based on such research findings, it seems that the difference 
between many students with high and low grades is due to their 
different learning skills and study methods, and that what causes these 
differences between individuals is their particular study and learning 
methods. Therefore, it seems that for more students to have good 
performances at the university level, they must use different academic 
skills and learning strategies. 

Academic skills help learners to handle different learning situations 
more efficiently and effectively, in such a way that new information is 
acquired, maintained, and will be used in future learning. Although 
academic skills are considered important in learning, Woolfolk [12] 
observed that regular academic skills training is not implemented in 
many schools. Biabangard [13] said that because academic skills training 
is not part of a common curriculum, teachers need to emphasize the 
importance of academic skills and use of information methods that can 
launch independent learning. A proper study method can solve many 
problems in study and learning. Research by Boehler et al. [14] suggests 
that success can be predicted through student learning approaches that 
include reading skills and study habits. 

In the last few years, information processing has come to be 
considered one of the important learning theories. Based on this theory, 
there are strategies that can be used to facilitate learning [15]. Skills 
or study strategies include the hidden behaviors and obvious thoughts 
that are relevant to learning success and can be changed through 
academic interventions. These skills or strategies are defined as any 
cognitive, emotional or behavioral activity that facilitates the process 
of storing, retrieving and using knowledge or learnings [16]. Cognitive 
strategies refer to any kind of behavior, thought or action that aims to 
help learning, organizing, and storing knowledge and make it easier 
to use them in the future. The emotional components of the study 
process include inhibiting anxiety and avoidance, which are related to 
procrastination or neglect, and behavioral factors include taking notes, 
highlighting information and reconsidering [17].

Metacognitive strategies are regulatory and used in monitoring 
cognitive strategies and guidance. Self-regulation in learning is one of 
the processes that deal with the role of the individual. The importance of 
this self-regulation in successful academic, occupational learning is so 
great that different scholars have presented different models of it. One of 
these is that of Pintrich and De Groot [18]. In this model, self-regulated 
learning is used to optimize the use of cognitive, metacognitive and 
resource management strategies to maximize learning. 

Self-regulated strategies can be divided into three categories: 
planning strategies, monitoring and control strategies, and regulation 
strategies. Resource management strategies are facilitating strategies, 
and learners typically use them to control and manage the environment, 

such as management in organizing resources, time, how to try, choosing 
a study environment, and helping other people, such as teachers or 
peers [18]. Hence, the theory of self-regulated learning is based on how 
learners organize their learning through meta-cognitive, motivational, 
and behavioral means. 

Independently, Berger and Karabenick [19] concluded that there is 
a meaningful relationship between self-regulation, learning strategies 
and motivation. In other words, the successful application of self-
regulated strategies, such as "repetition" and "organizing", leads to an 
increase in self-efficacy beliefs, and therefore students' engagement in 
learning lessons increases. The model of Fenollar, Roman and Cuestas 
[20] confirmed and emphasized the important mediatory role of study 
strategies in influencing the goals of progress and self-efficacy on 
academic performance. 

Durak, Torun, Sayiner, & Kandiloglu [21] also reported that many 
students suffer from frustration and academic failure due to a lack of 
study and learning skills. Learning and study strategies improve their 
performance by facilitating the students' learning process. Learning and 
study strategies are like a tool that can help students solve academic 
problems and grow the skills they need during their school years. 
Identifying and reinforcing these skills helps students to successfully 
complete college education by using their natural abilities effectively. 
The results of several studies [22-27], illustrate that in order to achieve 
proper development and function in education, a person must have 
readily available study skills and habits to use and access knowledge, and 
that good students are those who are more aware of their activities and 
show greater persistence toward their goals. Studies on the relationship 
between academic performance and study habits have concluded 
that good reading habits have a positive relationship with academic 
performance. That is, a person with good habits will perform better.

Shih, Chiang, Lai, and Huc [28] standardized a scale of learning and 
study strategies for Taiwanese students. They found that among the test 
domains the lowest scores were for main idea selection, attitude and 
motivation. Gordon's [29] study indicated that students who did not fail 
in their academic semesters better understood the main idea of lessons, 
had less anxiety, were more successful in information processing, and 
used more self-testing and testing strategies than other students.

Zhou, Graham, and West [30] also conducted a study of the 
relationship between study strategies and academic performance. The 
study was conducted to determine whether the LASSI Strategy for 
Learning and Study Strategies and the Self-Learning Scale (SDLRS) 
were predictive of academic performance. The results showed that 
SDLRS was moderately correlated with all LASSI subscales. However, 
the predictive value of these two questionnaires is different. The 
SDLRS scale is not directly related to academic performance, but the 
LASSI subscales such as focus, motivation, time management, and test 
strategies are related. The results of this study indicate that the use of 
LASSI for medical school students provides information about their 
strengths and weaknesses, underpinning the implementation of specific 
study strategies and positive academic performance

Moghadam and Cheraghian [31] examined the study strategies 
of Abadan nursing students and concluded that their strategies had a 
moderate but positive and significant relationship to their academic 
performance. Nourian et al. [32] concluded that most students had 
difficulty in managing time, taking notes, focusing and comprehension. 

 Yip [33] found that there were clear differences between the study 
strategies of students who had academic success and other students. 
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Attitude and motivation were also important factors that distinguished 
successful students from unsuccessful ones. Yip [33] finally concluded 
that it was possible and desirable to change study and learning strategies 
of students through academic interventions. 

In general, studies have shown that many academic skills contribute 
to academic achievement, but research in this area usually examines 
each academic skill separately. In no research have all components of 
academic skills been investigated and there is no standard and unitary 
questionnaire available. For example, a questionnaire with 52 items to 
measure self-directed learning readiness was created by Fisher, King and 
Tague [34]. An analysis of primary components or varimax rotation was 
used to determine the basis of factor analysis of tool items, Eventually, 
a 40-point Fisher’s Self-Directed Learning Readiness Scale (SDLRS) 
resulted which yielded the three basic elements of self-management, 
willingness to learn and self-control [35]. Hendry and Ginns [36,37] 
in another study examined the construct and factor validity of the 
SDLRS for medical students by using exploratory factor analysis. The 
data from this research fit a four-factor model. Also, Cadorin, Bressan 
and Palese examined instruments for evaluating self-directed learning 
abilities among nursing students and nurses. They evaluated 11 studies 
that were based on four scales that were derived from Knowles' theory: 
1) the Self-Directed Learning Readiness Scale; 2) the Self-Directed 
Learning Readiness Scale for Nursing Education; 3) the Self-Rating 
Scale of Self-Directed Learning, and 4) the Self-Directed Learning 
Instrument. A few psychometric properties were measured in each of 
the 11 studies, from two to four out of the ten required. The quality of 
the methodologies used ranged from fair to poor with the exception 
of one instrument (the Self-Directed-Learning-Instrument). The 
psychometric proprieties that emerged across the tools were good in 
general and Cronbach’s α ranged from 0.73 to 0.91. Structural validity 
measures showed good indexes both in explorative and confirmative 
factor analyses.

Borjalilu, Mojtahedzadeh and Mohammadi [38], investigated the 
factorial structure and validity of a Persian version of a self-regulation 
questionnaire for medical students. Four factors of planning, self-
examination, effort and self-efficacy were extracted, which explained 
55 per cent of the total variance in self-regulation. In another study 
[39], developed a tool for measuring study and learning strategies. The 
questionnaire of 86 questions was based on an information processing 
approach. Its psychometric properties (retest validity 0.98, Cronbach's 
alpha, 0.98) were validated and its factorial validity was confirmed.

Behar-Horenstein, Beck and Su [40] conducted an initial validation 
of the Self-Rating Scale of Self-Directed Learning for Pharmacy 
Education. The purpose of this study was to explore and validate the 
factor structure of the original SRSSDL scale with pharmacy students. 
Five factors - intrinsic motivation, awareness, collaboration, application 
and reflection - showed acceptable levels of reliability. Hence, the 
revised 55-item SRSSDL was a valid and homogenous scale of pharmacy 
students' self-directed learning within one pharmacy program.

In yet another study, Talebi and Abedi [41] developed and validated 
an academic motivation scale for students. The results showed that 
academic motivation consisted of seven factors. Four factors (academic 
self-efficacy, achievement motivation, positive self-concept and internal 
motivation for gaining knowledge) related to internal motivation and 
other three factors (educational environment, social, and economic) 
referred to external motivation. The result also indicated that this scale 
has satisfactory validity and reliability. 

Taken together, the research studies indicate that one of the factors 
in increasing academic failure in medical science universities is low 
awareness and lack of appropriate academic skills among students. 
Therefore, the present study was designed to construct and standardize 
a valid instrument for measuring students' academic skills. 

Hence, the main issues facing this research are:

1- What are the main components of academic skills as measured by a 
questionnaire based on research?

2- How valid is the questionnaire made on this basis?

3- To what degree does the questionnaire on academic skills have 
internal consistency?

4- What kind of factor structure does the questionnaire have?

Method
The present research method is descriptive-analytic. Descriptive 

indices and reliability, validity and factor structure analysis were used 
to estimate the psychometric properties of the academic skill scale. 

Statistical population, sample and sampling method

The potential population of this study was 13381 students of the 
University of Medical Sciences in the academic year of 2018. Klein 
considers samples larger than 200 as "great examples" and believes 
that it is suitable for many models. In addition, according to Hooman 
[42,43], 15 people are logically needed for each variable measured. 
Therefore, 419 students were selected via randomized multi-stage 
sampling from the University of Medical Sciences, Faculty of Medicine, 
Dentistry, Pharmacy and Nursing. In the next step, students from each 
faculty (program) responded to the academic skills questionnaire. For 
the sample, 53.7% were female and 46.3% were male, 57.5% were in 
bachelor's degree programs, 8.3% in Master's degree programs and 
34.2% were in Ph.D. programs. 

Measuring instrument
The main objective of this research was to develop a valid and 

reliable tool for measuring academic skills among students of the 
University of Medical Sciences. To make the tool, the following actions 
were taken.

First stage: At this stage, psychological and educational texts 
especially referring to theories of learning approaches, self-regulated 
learning strategies and self-directed learning theory and definitions 
were examined. The characteristics, behavioral features, and cognitive 
skills related to each aspect of academic skills were extracted. 

Second stage: A psychological skills scale table based on existing 
theories was constructed (Table 1).

Third stage: At this stage, questions were prepared and tested so 
that different dimensions of student’s skills based on the components 
above could be carefully measured. The test questions were based on 
the four existing theories cited in Table 1.

Fourth stage: In order to determine content validity, after reviewing 
and editing questions, the test was submitted to ten professors and 
experts in this field. Some of the questions were deleted with their 
suggestions. Finally, the test was designed in such a way that the various 
dimensions of academic skills would be in accordance with the existing 
theories. Questions were created that were to be answered according 
to a five option Likert scale (I agree, fully agree, no idea, disagree, and 
completely disagree). 

https://europepmc.org/search?query=AUTH:%22Diane E Beck%22
https://europepmc.org/search?query=AUTH:%22Yu Su%22
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Learning approaches based on the Marton and Saljo model completed by Entwistle

 
 

Deep approach
 

Search for meaning
Connection between ideas (connecting ideas and concepts to each other)
Use of evidence
Interested in studied topics

Self-regulated learning strategies based on the Pintrich model

 
Cognitive

 

Repetition and review strategies
Expansion or Semantic expansion strategies
Organization strategies

 
Metacognitive

 

Planning strategies
Monitoring and evaluation
Self-directed strategies

 
Resource management

 
 

Time management
Organizing the learning environment
Set up efforts
Seek help

Self-regulated learning strategies based on biological function theory and the general context of the learning approach

External regulated stimuli (sensory stimuli) including teachers, professors and books

Anxiety
Attitude
Focus
Information processing

Mental actions or personal settings (active self-regulated process) including control thinking 
of learner

Motivation
Self-examination
Choosing the main idea

Dynamic brain activity and regulation of subsystems (dynamic self-regulated process) 
internal resources and what is controlled by the individual.

Study guide
Time management
Test strategies

Self-directed learning

 
 

Components of learning and teaching activity
 

Creativity
Control
Learning strategies (the various strategies that students need to make during their learning 
process in order to become self-regulated)
Learning activities (identify the necessary activities for becoming self-directed in learning 
process)

 
 

Components of learner features
 
 

Self-efficacy
Motivation
Awareness (related to students' perceptions of factors helping to become self-directed)
Evaluation (identify specific characteristics of students that monitor their learning activities)
Interpersonal or social skills (students' skills in interpersonal relationships that are 
prerequisites of becoming self-directed)

Table 1. Dimensions of academic skills based on existing theories

Implementation method

A preliminary questionnaire with 131 questions for 14 components 
was distributed among 50 students and 42 questionnaires (21 females 
and 21 males) were collected and analyzed. For the questionnaire 
with 131 questions, Cronbach's alpha was 0.89. Then the loop method 
was implemented. This method eliminates the alpha amount of each 
item and calculates the overall alpha without them. Whenever alpha 
is reduced by eliminating the question, the value and contribution 
of the question is apparent in overall alpha. On the contrary, if alpha 
is increased by eliminating the question, the question’s value is low. 
Therefore, the loop method keeps a question that, with its deletion, 
alpha decreases, but eliminates questions whose elimination increases 
alpha. After this process, 27 questions were removed and 104 questions 
remained. The Cronbach's alpha of the resulting questionnaire reached 
0.91. 

The remaining 104 questions were distributed in terms of content 
in 14 sub-tests as described in Table 2.

Main procedure

After evaluating the 104 remaining questions, they were distributed 
to 500 students from the medical, dental, pharmacy and nursing 
faculties. Out of the 500 distributed questionnaires, 419 were collected 
and processed. Questions again required response in terms of the five 
degrees Likert scale ranging from fully agree to completely disagree. 
Samples were selected from 

Data analysis method

All statistical operations were performed using the spss22 
and Lisrel 8.5 software. To determine the final questions of the 
questionnaire, the correlation coefficient of each question with the 
whole test was used. To assess the content validity, only professors 
were polled. Factor analysis and confirmatory factor analysis 
were used to investigate the questionnaires construct validity. The 
internal consistency according Cronbach's alpha was used to assess 
reliability.
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Findings

In order to validate the construct validity of this questionnaire and 
answer the question of whether the questionnaire was really measuring 
what it was designed for, an exploratory factor analysis was performed. 
The principal components were analyzed to indicate what factors 
underpinned the questionnaire. 

To determine if the sample size was sufficient for factor analysis, 
the Kaiser-Meyer- Olkin measure of sampling adequacy test was 
performed. Bartlett's test of sphericity was used to determine that the 
correlation between test materials in the community is not zero, Since 
the questionnaire has 14 subtests, the results for each sub-test are given 
in Table 3.

As shown in this table, the KMO test size for all scales is higher 
than 0.6, indicating that the correlation matrix has sufficiency. The 
significance level of the Bartlett test is also less than 0.05 at all scales, so 
zero being the unit of the correlation matrix is rejected.

In the factor analysis of academic skills test questions, 14 factors 
were obtained that have the most meaning (Table 4).

Factor loadings for each of the factors of the academic skills test are 
given in Table 5.

To verify the validity of the above construct analysis, a confirmatory 
factor analysis was performed with version 8.5 of the LISREL software. 
The method of maximum likelihood was used. The fit index for the 
academic skills assessment scale are presented in Table 6.

The ratio index of χ2 to degrees of freedom confirms the fit of the 
model. Df /2χ is equal to 1/87, This number is less than 3, which means 
the data fit the model. Since chi-squared is influenced by sample size 
and the number of structural model relationships [44], so another fit 
models should also be used [45]. The RMSEA error is 0.048 and the 
square root of remaining squares (SRMR) is 0.066 which is smaller than 
the criterion (0.08) and therefore confirms the fit of the model. Finally, 
the IFI, CFI, and NNFI indexes are also larger than the desired criteria 
(0.9) and confirm the fit of the model.

In Table 7, the results of factor loadings related to questions 
of academic skills questionnaire in the state of standard and non-
standard coefficients are presented separately for each of components. 

Component Number Number of 
items Component Number Number of 

items
Active learning 2,17,19,36,37,50 6 Resource management 8,24,30,42,56,68,78,87,90,60,70 11

Information processing 1,11,18,44,27,69,103 7 Focus 79,10,26,58 4
Learning activities 3,38,51,62,72,83 6 Choose the main idea 28,45,59,102 4

Organization strategies 4,20,29,39,66,52 6 Creativity 12,31,35,104 4

Control over learning activity 5,7,21,23,40,53,55,76,82,86,9
4,96,97,98,99,101 16 Interpersonal social skills 13,16,49,65,61,71,75,81,85,88,91 11

Monitoring and evaluation 6,22,41,54,67,77,89,92,95 9 Self-efficacy 32,46,63,15,34,48,64,74,100 9
anxiety 9,25,43,57 4 Learning motivation 14,33,47,73,80,84,93 7

Table 2.  Dimensions of academic skills scale with questions number

Component KMO Chi-square Degrees of freedom Significance
Active learning 0.780 313.281 15 0.001

Information processing 0.750 263.386 21 0.001
Learning activities 0.661 155.762 15 0.001

Organization strategies 0.782 242.927 15 0.001
Control over learning activity 0.734 571.017 120 0.001

Monitoring and evaluation 0.770 228.885 36 0.001
Anxiety 0.770 228.885 36 0.001

Resource management 0/741 412/928 55 0.001
Focus 0.607 55.84 6 0.001

Choose the main idea 0/602 42/778 6 0.001
Creativity 0.684 39.563 6 0.001

Interpersonal social skills 0/809 409/418 55 0/001
Self-efficacy 0.788 314.270 36 0.001

Learning motivation 0.696 201.779 21 0.001

Table 3. KMO-related measurements and Bartlett tests of sphericity for 14 sub-tests of the academic skills questionnaire

Component Number Number of deleted items Component Number Number of 
deleted items

Active learning 2,17,19,36,37,50 0 Resource management 8,24,42,56,68,78,87,
90,70 2

Information processing 1,11,18,44,27,69,103 0 Focus 10,26,79 1
Learning activities 3,38,51,62,72,83 0 Choose the main idea 28,45 2

Organization strategies 4,20,29,39,66,52 0 Creativity 12,31,35,104 0
Control over learning 

activity 5,7,21,40,53,55,76,82,86,94,96,97,98,99 2 Interpersonal social skills 13,16,49,65,61,71,75,
81,88,91 1

Monitoring and evaluation 41,54,67,77,89,92,95,6 1 Self-efficacy 46,63,15,34,48,64,74,100 1
Anxiety 9,25,43 1 Learning motivation 80,84,93,47,14 2

Table 4. Factors and questions are related to each factor
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Components
Items 1 2 3 4 5 6 7 8 9 10 11 12 13 14

2 0.68
17 0.66
19 0.63
36 0.68
37 0.71
50 0.58
1 0.61
11 0.63
18 0.61

27 0.63

44 0.59
69 0.53

103 0.51

3 0.45
38 0.61

51 0.67

62 0.66
72 0.59
83 0.42
4 0.61
20 0.50
29 0.57
39 0.63
52 0.72
66 0.71
5 0.57
7 0.22

21 -0.10
23 0.32
40 0.53
53 0.60
55 0.55
76 0.44
82 0.46
86 0.55
94 0.25
96 0.43
97 0.30
98 0.51
99 0.57

101 0.18
6 0.71
22 0.08
41 0.47
54 0.56
67 0.52
77 0.55
89 0.60
92 0.40
95 0.47
9 0.77
25 0.77
43 0.48
57 -0.04
8 0.53

24 0.48
30 0.14

Table 5. Factor loadings of items of academic skills test
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42 0.39
56 0.53
60 0.48
68 0.14
70 0.39
78 0.57
87 0.27
90 0.62
10 0.80
26 0.79
58 0.11
70 0.31
28 0.81
45 0.81
59 0.12
102 0.15
12 0.65
31 0.44
35 0.61
104 0.67
13 0.47
16 0.58
49 0.62
61 0.50
65 0.59
71 0.54
75 0.35
81 0.48
85 -0.05
88 0.61
91 0.66
15 0.35
32 0.01
34 0.63
46 0.45
48 0.41
63 0.68
64 0.70
74 0.63
100 0.61
14 0.48
33 0.005
47 0.61
73 0.009
80 0.64
84 0.73
93 0.73

Fit indicator Acceptable domain Observed value Fit index assessment
 X2/df
 IFI 

 NNFI
 RMSEA

 CFI
 SRMR 

 ≤3
 >0/9
 >0/9
 <0/08
 > 0/9
 <0/08

 1.87
  0.93
 0.93
 0.048
  0.93
 0.066

 Fit
 Fit
 Fit
 Fit
 Fit
 Fit

Table 6. Fit index of academic skills scale
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Component Question Non-standard coefficient Standard coefficient Test statistic

Active learning

2 0.57 0.54 11.31
17 0.59 0.54 11.27
19 0.53 0.51 10.51
36 0.61 0.58 12.24
37 0.58 0.54 11.42
50 0.52 0.53 11.10

Information processing

1 0.49 0.48 10.16
11 0.46 0.44 9.12
18 0.55 0.52 11
27 0.51 0.49 9.91
44 0.50 0.47 9.78
69 0.40 0.40 8.36
103 0.39 0.37 7.72

Learning activities

3 0.42 0.41 8.37
38 0.45 0.43 8.75
51 0.48 0.48 9.94
62 0.43 0.41 8.41
72 0.46 0.44 9.01
83 0.40 0.35 7.24

Organization strategies

4 0.46 0.40 7.98
20 0.48 0.40 8.09
29 0.46 0.42 8.58
39 0.47 0.42 8.46
52 0.57 0.55 11.31
66 0.56 0.54 11.21

Control over learning activity

5 0.52 0.47 10.04
7 0.42 0.43 8.74
23 0.46 0.42 8.92
40 055 0.53 32/11
53 0.47 0.45 9.67
55 0.35 0.33 6.95
76 0.33 0.31 6.42
82 0.34 0.33 6.90
86 0.37 0.35 7.41
94 0.38 0.38 8.03
96 0.52 0.47 10.04
97 0.42 0.43 8.74
98 0.46 0.42 8.92
99 0.55 0.53 11.32

Monitoring and evaluation

6 0.63 0.57 12.21
41 0.43 0.37 7.70
54 0.54 0.49 10.42
67 0.61 0.58 12.56
77 0.34 0.33 6.83
89 0.57 0.53 11.30
92 0.48 0.43 8.94
95 0.36 0.34 6.92

Anxiety

9 0.40 0.38 7.40
25 0.44 0.42 7.74
43 0.56 0.50 8.88
57 0.52 0.51 8.90

Resource management

8 0.40 0.40 8.31
24 0.42 0.41 8.58
42 0.46 0.41 8.70
56 0.53 0.50 10.76
68 0.45 0.43 8.97
70 0.45 0.43 9.16
78 0.40 0.41 8.67
87 0.48 0.46 9.86
90 0.54 0.48 10.33

Table 7.  Factor loadings of questions of the academic skills questionnaire in confirmatory factor analysis
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Focus

10 0.46 0.40 5.34
26 0.93 0.79 6.45
79 0.38 0.37 4.62

Choose main idea

28 0.73 0.65 9.36
45 0.62 0.52 8.31
59 0.45 0.43 6.17

Creativity

12 0.47 0.44 7.15
35 0.48 0.45 7.20
104 0.41 0.38 6.58

Interpersonal social skills

13 0.39 0.34 7.06
16 0.48 0.48 10.22
49 0.40 0.44 9.31
61 0.41 0.37 7.56
65 0.56 0.53 11.51
71 0.43 0.38 7.97
75 0.50 0.48 10.34
88 0.53 0.49 10.56
91 0.53 0.48 10.43

Self-efficacy

15 0.37 0.35 7.15
34 0.47 0.47 9.64
46 0.37 0.36 7.15
48 0.30 0.31 6.26
63 0.39 0.39 7.88
64 0.50 0.49 10.14
74 0.57 0.55 11.63

100 0.42 0.40 8.19

Learning motivation

14 0.34 0.30 5.26
47 0.36 0.31 5.39
80 0.53 0.48 8.15
84 0.59 0.51 8.55
93 0.34 0.30 5.26

Component Number of questions Number of persons Cronbach's alpha
Active learning 6 419 0.709

Information processing 7 419 0.644
Learning activities 6 419 0.563

Organization strategies 6 419 0.614
Control over learning activity 10 419 0.572

Monitoring and evaluation 8 419 0.657
Anxiety 4 419 0.391

Resource management 4 419 0.682
Focus 3 419 0.581

Choose main idea 3 419 0.527
Creativity 3 419 0.352

Interpersonal social skills 9 419 0.654
Self-efficacy 8 419 0.614

Learning motivation 4 419 0.370
Total 86 419 0.913

Table 8.  Cronbach's alpha coefficients of for the academic skills questionnaire

The t-statistic and significant level related to each of the questions are 
provided. All factor loadings are significant at the alpha level of 0.01.

Cronbach's alpha coefficient was used to assess the internal 
consistency of the academic skills questionnaire. The correlation of each 
scale with the total score of the same scale was determined. Based on 
these results, the reliability of the total questionnaire is equal to 0.913. 
The reliability of the subscales ranges from 0.35 to 0.71. The results of 
Cronbach's alpha coefficient analyses for components and the whole 
questionnaire are presented in Table 8.

Discussion
This research was conducted with the aim of constructing a 

students' academic skills scale. The exploratory factor analysis indicated 
that some of 104 proposed questions loaded in common factors; they 
were removed. In the end, 86 questions were identified with factor 
loadings of more than 0.4 that could explain about 0.44 of the variance 
in total academic skills scores with 14 factors. The Cronbach's alpha 
coefficient (0.913) for the student sample confirmed that the scale 
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reliability and the internal consistency of the questions is acceptable. 
Another important result of this study is access to 14 factors in the 
substructure of academic skills. These factors verify the theoretical and 
conceptual model of the research. 

The construct validity of the scale was verified by analysis. For 
identifying the coefficients, exploratory and confirmatory factor 
analysis and LISREL software were used. The chi-square index to 
degrees of freedom ratio is an absolute fit index [46]. This ratio for the 
present model is 1/87, which indicates that the model fitted the data. 
Additionally, the root mean square error of approximation was 0.048, 
which indicate a good fit of the model to the data. The comparative 
fitting index (CFI) was 0.93, the non-Normed fitting index (NNFI) was 
0.93, and the IFI index was 0.93, The closer these indicators are to one 
another, the better fit the model has. The overall results of this study 
demonstrate that the psychometric variables of validity and reliability 
are appropriate and that this test can be used to examine student’s 
academic skills. 

Several studies have illustrated that many different factors in 
academic skills affect academic achievement. For example, Fereidouni 
Moghadam and Cherghian (2009) and Nourian et al. [32] indicated 
that the study habits of individuals have a positive and significant 
relationship to their performance. Fenollar, Roman & Cuestas [20], 
Hailikari, Nevgi & Komulainen [47] emphasized the importance of 
studying strategies on academic performance. In addition, the studies 
of Di La Fuente and and Cardelle [24,25] indicate a positive relationship 
between good reading habits and academic performance. Alibakhshi 
and Zare [17] pointed to the role of knowledge structures, information 
processing processes, self-regulation, skills and study strategies on 
academic performance. Miller and Brickman [27], Isariada [26], 
Einley and Patrick and Einley also showed that in order to progress 
and function properly in educational settings, each person must 
have appropriate skills and habits to acquire knowledge and apply it 
effectively.

Despite the importance of academic skills in academic performance, 
there has been no unitary tool for assessing these skills. For example, to 
measure self-directed readiness, a tool has been developed by Fisher, 
King and Tago, whose factor structure was subsequently confirmed 
by Nadi and Sajadian [35]. Borjalilu et al. [38], on the other hand, 
examined the factor structure of self-regulation questionnaires among 
medical students. In another study, Karami et al. [39] developed a tool 
for measuring learning strategies based on information processing 
theory. Durak et al. [21], Shih et al. [28] Gordon [29], Yip [33] also 
examined different study and learning strategies which might facilitate 
the learning processes of students. In the present research, for the 
first time a scale of academic skills was constructed based on the four 
dominant theories. It has satisfactory psychometric properties. This 
tool can assess fourteen components of academic skills and, because of 
its validity and reliability indicators, it can be used to evaluate a wide 
range of students' academic skills. 
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