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Abstract  
 
Introduction: Optimal language progress requires language teachers to understand students’ 
learning styles (LSs). This study had two main purposes; first, to explore the suitability of the 
Willing’s (1988) questionnaire in the context of Shiraz, Iran; and second, to investigate the 
preferences for computer-based learning (CBL) as compared to the traditional face-to-face 
(FTF) learning among Iranian secondary school male seniors.    
 
Methodology: A positivist approach was adopted with an ex-post facto design and a multistage 
sampling survey questionnaire. The participants were 235 secondary school male seniors from 
the CBL and FTF contexts. Through Confirmatory Factor Analysis (CFA), two items were 
removed due to low loading factor which resulted in utilizing 22 items in this study.  
 
Results and discussion: The CFA validation process revealed that composite reliability (CR) of 
the four LSs constructs were above the acceptable range (i.e., .70) meaning that the Willing’s 
questionnaire was appropriate for application to the target population. The preferences for LSs 
were varied among the CBL and FTF students. The difference between the mean scores of LSs 
preferences between the CBL and FTF students was not statistically significant. The CBL senior 
students used proper LSs to meet the requirements of the new learning context.  
 
Conclusion and/or recommendations: This study showed how CFA could increase the 
questionnaire validity. The CBL students also attempted to tune up their LSs in a technology-
based environment. Teachers have to understand the importance of adjusting their teaching 
styles and learning materials with students’ LSs. Policy makers should also consider different 
syllabus, curricula and content for the different learning contexts. The research findings suggest 
the replication of a similar study in a wider context, involving both genders, in Iran and or in 
other countries including Malaysia. 
 
Keywords: Willing’s questionnaire, CBL, FTF, questionnaire survey, secondary school seniors, 
learning style preferences, CFA, study replication. 
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1. Introduction 
 
The concept of LSs has gained much popularity since the 1970s. LSs can reveal the students’ 
preferential way of gathering, examining, interpreting, organizing, making conclusions, 
memorizing or storing and recalling information for further use (Chick, 2012). The findings of 
prior research revealed that individuals’ LSs depend on some factors such as heredity, 
educational background, age, gender and learners’ expectations (Decapua & Wintergerst, 2005) 
as well as a series of cognitive, affective and physiological behavior to “serve as relatively stable 
indicators of how learners perceive, interact with, and respond to the learning environment” 
(Keefe, 1979, p. 4). Furthermore, the advent of technology in the educational context has led to 
researchers reconsidering students’ LSs in different ways. The identification of students’ LSs 
has become a vital element to fit and match with the materials and modes of instruction as well 
as delivery (Shih & Garmon, 2002).  
 
In Iran, the Ministry of Education (MOE) has compelled educators and material designers to 
refocus their attention on new educational paradigms to successfully use computers in 
conventional FTF schools (Ministry Ministry of Education, 2005). The main objective of this 
was to increase the use of computers in secondary school classrooms. As such, this study was 
guided by three pivotal aims to: i) assess the suitability of the Willing’s questionnaire items; ii) 
investigate the most and the least dominant LSs among computer-based learning (CBL) and 
FTF students; and iii) to explore whether the difference between these two groups were 
statistically significant. It was really intriguing to investigate how the seniors in the CBL context 
could tune up their LSs to cope with challenges of the teacher’s and peer absence while they had 
totally immersed in FTF contexts for 11 years. The CBL students enrolled for their final year in 
an electronic distance learning school in Shiraz, Iran. This study explored the effects of the 
context of the study (an independent variable) including two FTF and CBL groups on LSs 
preferences (a dependent variable).   
 
2. Literature review 
 
The term style of learning was first proposed by Riessman (1960s) as “the idiosyncratic style 
elements in the learning process” (Riessman, 1964, p. 448). Other definitions were subsequently 
proposed by other researchers with some suggesting that LSs are different ways of absorbing, 
processing and retaining new information which might be varied from person to person (Riazi 
& Riasati, 2008; Reid, 1995). Taking into account, the different ways of gaining information, 
Willing’s (1988) categorized his learners into concrete learners, analytical learners, 
communicative learners, and authority-oriented learners. In addition, educational contexts can 
affect learners’ LSs, and therefore, their understanding and knowledge (Andrew, Madden, 
Webber, Ford & Crowder, 2018; Matilde, 2015). As a matter of fact, the moot point is every 
individual has different LSs. Teachers and educators should be aware of these differences (Islam 
& Mahavidyalaya, 2019) because it helps them implement best practice strategies into their daily 
activities, curriculum and assessments (Teach Make a Difference, 2019). Furthermore, the 
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awareness of students’ preferences can be a guideline for educators to adjust pedagogic 
approaches to those preferences (Cuthber, 2005).  
 
Since the 1940s, the concept of LSs has been stressed as a “mental phenomena” (Keefe, 1987, 
p. 5), visual or an oral learning approach”. It has also addressed a broader scope including 
cognitive, emotional, and physiological or sensory aspects of individuals (Willing, 1988, p. 40). 
There are numerous types of LSs using various computer-based facilities such as texts, graphs, 
audio or full motion videos in real time and/or off-line or e-mailing interaction with content and 
people (Lee & Pansy Amirthamalar Kandiah, 2000). A number of LSs questionnaires have been 
proposed by researchers and the literature revealed that in Iran, the most popular LSs models or 
instruments have been Kolb’s (1984) Learning Style Inventory (LSI) questionnaire (Biabani, & 
Izadpanah, 2018; Sadeghi, & Mousavian, 2018; Sarbazvatan, Amini, Aminisani, Shamshirgaran 
& Ghaffarifar, 2018; Gooniband Shooshtari, Jalilifar & Ahmadpour Kasgari, 2016; Kalantari, 
Tahan & Taraghi, 2016; Huseynpur & Sadeghoghli, 2015; Rahmati Najarkolai, Beigzadeh, 
Karbasi Motlagh & Sabzevari, 2015; Zohoorian & Baghban, 2012) and Reid’s (1987) Perceptual 
Learning Style Preference Questionnaire (PLSPQ) (Derakhshan & Shakki, 2018; Soodmand & 
Bayat, 2018; Khalili, Ajideh & Yaghoubi-Notash, 2017; Asadipiran, 2016; Barzegar & Tajalli, 
2013; Yazdi, 2013; Jowkar, 2012; Riazi & Mansoorian, 2007).  
 
However, Willing’s (1988) LSs questionnaire ‘How Do You Learn Best?’ has been used most 
frequently (Panahandeh, Khoshkhoonejad, Mansourzadeh, & Heidari, 2015; Sahragard & 
Mallahi, 2014; Moharrer & Wong, 2013; Shirani & Yamat, 2010). Among the reasons for the 
choice of the Willing’s (1988) LSs questionnaire was because it was the first and key survey of 
LSs among ESL individuals (Murray & Hinkel, 2005). Willing’s (1988) definition of LSs is 
similar to that of Keefe’s (1987). LSs was defined by the National Association of Secondary 
School Principals (NASSP) as “the composite of characteristic cognitive, affective, and 
physiological factors that serve as relatively stable indicators of how a learner perceives, 
interacts with, and responds to the learning environment” (Keefe & Ferrell, 1990, p. 59). 
However, it was argued that the LSs definition, based on Keefe’s framework, could evaluate 
these three dimensions whereas other LSs models could measure only one or two of LSs 
dimensions (Keefe, 1990).  
 
The analysis of the secondary data from the literature review identified three significant issues 
that merited further research. The first was whether the Willing’s (1988) questionnaire was 
appropriate to investigate secondary schools’ seniors’ LSs in two various learning contexts in 
Shiraz, Iran. The second related to how students could fine-tune their LSs to perform effectively 
to cope with the obstacles of self-study language learning through an interactive multimedia 
CD-ROM program compared to their counterparts in traditional FTF educational environments. 
Thirdly, these possible changes might lead to statistically significant differences in mean scores 
of LSs preferences between the CBL and FTF groups.  
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3. Methodology 
 
The present study was carried out through a quantitative and positivist approach via a survey 
questionnaire. The methodology for this research is presented by way of i) participants and 
sampling, ii) research instrument, iii) pilot study, iv) content validity and v) data analysis. 
 
i) Participants and sampling 
 
The data for the present study were collected from one electronic distance education school 
(CBL) and three FTF schools from the three educational districts in Shiraz, Iran. By the use of 
G-Power, a total number of 236 secondary school male seniors were selected from both the CBL 
and FTF contexts from Shiraz, Iran. Moreover, due to the nature of this study, a multistage 
sampling including simple random sampling, stratified random sampling, purposive non-
probability sampling, and cluster random sampling were employed. Furthermore, the study 
administered the ex-post facto research design because LSs could not be manipulated (Ary, 
Jacobs & Sorensen, 2010) and the existing groups had already received certain treatments by 
the schools’ curricula (Fraenkel, Wallen & Hyun, 2012).  
 
ii) Research instruments 
 
The two instruments employed in this research were:  
� Demographic Questionnaire: A list of general and personal characteristics of the students 

was questioned such as field of study, background in English language learning, access to 
computers and the Internet (due to the limitation of access to the Internet in Iran). 
 

� The Willing’s (1988) Model of Learning Styles ‘How do you best learn?’ questionnaire 
had 24 items which were divided into four dimensions: ‘concrete’, ‘analytical’, 
‘communicative’ and ‘authority-oriented’ LSs. The questionnaire was based on a five-
point Likert scale. 

 
iii) Pilot study 
 
A pilot study was conducted on 40 students from the same group population of the CBL and 
FTF contexts. The reliability assessment showed 0.89 for the CBL and 0.79 for the FTF groups 
which were above the Cronbach’s alpha threshold (>.05).  
 
iv) Content validity 
 
The Willing’s (1988) questionnaire items were translated into Persian and back-translated into 
English. As the validity of an instrument is evaluated by using psychometric measures not to 
overlook the impact of culture and psychology (de Klerk, 2008), the researchers of the current 
study employed a panel of judges who were the lectures from the English Department and 
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Education Department of Shiraz University, Iran. The questionnaire was validated and any 
inconsistency with psychology and culture was highlighted and proposed relevant amendment 
was applied. 
 
v) Data analysis 
 
To analyze the data of the current study, various statistical procedures were employed. The 
procedures included CFA test using analysis of a moment structures (AMOS) and reliability 
analysis, descriptive statistics and independent-samples t-test using statistical package for social 
science (SPSS) software. The CFA test is suitable for investigating the extent to which a 
questionnaire has appropriate consistency. CFA illustrates the inferential statistics (DeCoster, 
1998). In this study, it was preceded by descriptive statistics to determine the true value and 
loading strength of each item and integrating the right constructs (Gerbing & Anderson, 1988).  
 
4. Results and discussion  
 
In line with the objectives of this study, the data was analyzed and the following results were 
achieved in respect of CFA and LS preferences between CBL and FTF. 
 
i) Confirmatory factor analysis 
 
The findings obtained from CFA test for the adapted and modified version of the Willing’s 
(1988) LSs questionnaire was a good fit between the data (N=236) and the measurement model 
(proposed model for LSs preferences). The results of CFA test for this measurement model 
indicated that all the standardized factor loading (values) were higher than the threshold while 
all of the fit indices were indeed acceptable, i.e. fulfilling the threshold of 0.5. As a matter of 
fact, the questionnaire was suitable if the prerequisite criteria included all standardized factor 
loading would be +0.5 and above but not more than 1.0 (e.g., three to four of fit indices in 
general). Accordingly, this measurement model and visual representation showed which items 
objectively assessed and enhanced estimate items for each construct (Jayasinghe-Mudalige, 
Udugama, & Ikram, 2012). Some recommended values for various fit indices proposed by 
different researchers which were adapted from the Bahaman’s (2013) teaching materials. For 
instance, Tabachnik & Fidell (1996) believe that CMIN should be reported if 100>n>200. 
Moreover, other thresholds were included the following values:  CMIN/DF Relative ( 2)<5.0 
(Marsh & Hocevar, 1985; Bentler, 1990); GFI>.90 (Chau, 1997; Segars & Grover, 1993); CFI 
>.90 (Bentler, 1990; Hatcher, 1994); NFI<.90 (Bentler & Bonett; 1980); and RMSEA<.08 
(Byrne, 2001) or <.05 (Hu & Bentler, 1999).  
 
The original measurement model for the latent construct of concrete LSs was assessed. The 
results of the CFA showed that despite having a good CFA fit (based on fit indices), item B17 
(I like to go out with friends and practice English) had a significantly low loading ( B17=0.278).  
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Since this loading is considerably lower than that of the standardized factor loading threshold 
of <0.5, this item was removed from the measurement model (Hair, Black, Babin, Anderson, 
& Tatham, 2006) of concrete LSs. It resulted in the modified measurement model of concrete 
LSs). The CFA results for the modified measurement model of concrete LSs indicated an 
acceptable overall fit (Relative Chi-Sq=1.039, GFI=0.991, NFI=0.987, RFI=0.974, CFI=1.000, 
IFI=1.000, TLI=0.999, RMSEA=0.013 and RMR=0.017). 
 
Similarly, the results of the measurement model of the latent construct of analytical LSs were 
shown that all the standardized factor loading were higher than the threshold of 0.5 and all the 
fit indices were indeed acceptable. The results could be summarized for analytical LSs as 
Relative Chi-Sq=2.207, GFI=0.972, NFI=0.980, RFI=0.941, CFI=0.980, IFI=0.980, TLI=0.967, 
RMSEA=0.072 and RMR=0.029.  
 
Moreover, the same procedures were followed for the third construct, communicative LSs. 
Similar to analytical LSs, communicative LSs also registered the acceptable standardized factor 
loading as the results could be presented as Relative Chi-Sq=1.754, GFI=0.977, NFI=0.989, 
RFI=0.956, CFI=0.978, IFI=0.989, TLI=0.981, RMSEA=0.057 and RMR=0.023. Thus, it could 
be concluded that the measurement models of the latent construct of analytical and 
communicative LSs, remained in their original formats, with an acceptable CFA fit and there 
was no need for any modifications. 
 
Finally, the measurement model for the fourth construct of LSs, the latent construct of authority-
oriented LSs was conducted. The CFA test for this measurement model revealed that although 
the CFA fit in terms of fit indices was acceptable, the factor loading of the item at B18=0.381 
was significantly lower than 0.5. This item was accordingly deleted from the original 
measurement model. CFA test resulted in the modified measurement model of the latent 
authority-oriented construct which had an acceptable overall fit (Relative Chi-Sq=1.863, 
GFI=0.984, NFI=0.982, RFI=0.964, CFI=0.992, IFI=0.992, TLI=0.983, RMSEA=0.061 and
RMR=0.022). 
 
At the final step of the drawing path and considering the fact that all the measurement models 
for the four constructs of LSs provided an acceptable CFA fit, it was conceivable to proceed 
with constituting the final measurement for LSs and to perform the final CFA step to determine 
the overall fit. The final measurement of LSs preferences CFA test was Relative Chi-Sq=1.218, 
GFI=0.914, NFI=0.896, RFI=0.882, CFI=0.979, IFI=0.980, TLI=0.977, RMSEA=0.030 and 
RMR=0.045. A threshold of 0.9 is proposed by Hair et al. (2010). It is noticeable to mention 
that the root mean square of approximation (RMSEA=.030) indicated a high good fit for the 
measurement model of LSs preferences. 
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By confirming the measurement model of LSs by showing acceptable CFA in terms of fit 
indices, it was necessary to evaluate the internal consistency reliability, measurement item 
(indicator) reliability, convergent validity and discriminant validity of the measurement model. 
Table 1 shows factor loading of items, construct reliability (CR), Cronbach’s alpha (CA) and 
average variance extracted (AVE) values. It presents the CR and CA values that are higher than 
the threshold values of 0.7 indicating the acceptable internal consistency (Jayasinghe-Mudalige 
et al., 2012; Hair et al., 2006; Gliem & Gliem, 2003). The results from the CFA test shown in 
Table 1 indicate that all the measurement items/indicators have acceptable reliability since all 
standardized factor loading are considerably above the threshold of 0.50 (Hair et al., 2006). 
Table 1, in addition, reveals that the AVE for all four constructs of concrete, analytical, 
communicative and authority-oriented are more than 0.50 which, in turn, provides adequate 
evidence of convergent validity in the measurement model of LSs (Fornell & Bookstein, 1982). 
Finally, the CFA findings demonstrate sufficient evidence of the discriminant validity in CFA 
test for LSs.  
 
Accordingly, some suggested values proposed by a body of research were adapted from the 
Bahaman’s (2013) teaching materials. For example, average variance extracted (AVE)>.50 
(Fornell & Larcker, 1981); each factor loading>.50 and above but not more than 1.0 (Hair et al., 
2006); and CR .70 (Hair et al., 2006). Furthermore, composite CR has been considered as an 
alternative measure of internal consistency reliability similar to CA. It is recommended that both 
CA and CR should have the minimum value of 0.70 to ensure acceptable and satisfactory 
internal consistency reliability (Jayasinghe-Mudalige et al., 2012; Hair et al., 2006).  
 
AVE cannot directly be calculated by AMOS. This value, for all the latent constructs in a 
measurement model, should be calculated by the following formula (Hair et al., 2006; Fornell 
& Larcker, 1981):  
 

AVE = Squared multiple correlation for each indicator / Number of the indicators 
 
The measurement of latent variables of the Willing’s LSs questionnaire is presented in Table 1. 
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Table 1: Measurement properties of latent variables of learning styles in CBL and FTF 
contexts 
 

Item Factor 
loading 

Number 
of items 
before 
CFA 

Number of 
items after 

CFA 

Cronbach’s 
alpha 
(CA) 

Composite 
reliability 

(CR) 

Average 
variance 
extracted 

(AVE) 
Concrete 6 5 0.835 0.854 0.503 

Q2 0.708      
Q3 0.749      
Q5 0.722      
Q14 0.696      
Q26 0.667      

Analytical  6 6 0.857 0.872 0.506 
Q9 0.749      
Q12 0.813      
Q13 0.672      
Q18 0.680      
Q24 0.683      
Q27 0.659      

Communicative 6 6 0.870 0.889 0.530 
QS4 0.713      
Q22 0.738      
Q25 0.717      
Q28 0.665      
Q29 0.714      
Q30 0.812      

Authority-oriented  6 5 0.866 0.867 0.566 
Q1 0.749      
Q6 0.703      
Q7 0.797      
Q8 0.802      
Q21 0.704      

 
Source: Developed from the survey data. 
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The discriminant validity of the measurement model (AVE) for each construct is considerably 
larger than  2 (Fornell & Larcker, 1981).  
 
Table 2 shows the correlation matrix for the measurement model of LSs in which values 
obtained first by estimating the correlation of one construct with other constructs and then 
serving on the diagonal to estimate the structural correlations between constructs.  
 
Table 2: Correlation matrix of learning style preferences in CBL and FTF contexts 
 

 Concrete Analytical Communicative Authority-oriented 

Concrete 0.709*    

Analytical 0.291*** 0.711*   

Communicative 0.496*** 0.276*** 0.728*  

Authority-oriented 0.126 0.361*** 0.77 0.752* 

* p< 0.05; ** p < 0.01; ***p < 0.001. 
 
Source: Developed from the survey data. 
 
In section 4.1, the suitability of the Willing’s (1988) LSs questionnaire was explored using CFA 
test by AMOS. To utilize this questionnaire for the Iranian male secondary seniors, CFA test 
showed that two items from 24 items should be deleted and a model fit of 22 items was retained. 
One item from concrete and the other one from authority-oriented LSs constructs were removed. 
All fit indices, CR, AVE, and correlation matrix were within their acceptable range, and 
therefore, the modified Willing’s (1988) LSs questionnaire with 22 items were completely 
suitable to apply with this study in the Iranian context. The next step was to figure out the 
possible differences between the preferences of the CBL and FTF students’ LSs, and later, 
whether there was statistically significant difference between the mean scores of the students’ 
LSs in the CBL and FTF contexts.  
 
ii) Learning style preferences between CBL and FTF 

To investigate the second research objective, the various percentages of different LSs for the 
CBL and FTF students were estimated as shown in Table 3. It reveals that authority-oriented is 
the most dominant LSs (31.7%) and communicative is the least dominant LSs (19.5%) in the 
CBL group. However, communicative is the most dominant LSs (37.7%) and analytical is the 
least dominant LSs (13%) in the FTF group.  
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Table 3: Differences between learning styles in CBL & FTF 
 

Learning Styles 
CBL 

Frequency percentage 
% 

Learning Styles 
FTF 

Frequency percentage 
% 

Concrete  22 26.8 Concrete  29 18.2 
Analytical  18 22 Analytical  20 13 
Communicative 16 19.5 Communicative 60 37.7 
Authority-
oriented  

26 31.7 Authority-
oriented  

49 31.2 

Total 82 100 Total 154 100 
 
Source: Developed from the survey data. 
 
The high percentages of authority-oriented LSs in both groups might highlight the dominance 
of teacher-centrism in the educational system of Iran. Likewise, among the CBL group, the 
tendency toward authority-oriented LSs was also high possibly because the students’ study 
habits shaped in FTF contexts for 11 years. They could not develop their autonomy and was still 
waiting to receive some help from others. However, the willingness toward authority-oriented 
LSs was lower in the CBL compared to that of the FTF groups. This might be a ray of hope to 
think that the CBL students’ awareness was increased as they had to tune up their LSs to cope 
with the challenges of learning in the absence of the teacher. Authority-oriented learners like 
learning English by taking notes in notebooks, like print format or one’s textbook, have the 
teacher explain everything, and learn words by seeing them (Willing, 1988). Nevertheless, the 
percentages for communicative LSs were conversely different in both contexts. Communicative 
was the least dominant LSs in the CBL while they were the most dominant LSs in the FTF 
contexts. Perhaps, the lack of interaction with the teacher and even peers in the CBL group led 
them to losing their willingness toward communicative LSs. On the contrary, the high percentage 
of communicative LSs among the FTF students was also a bit surprising. As they were students 
for English as a foreign language (EFL), they did not have a chance for verbal practice and 
interaction neither inside nor outside classrooms. English textbooks were designed in a way that 
grammar and reading comprehension were emphasized and memorization was encouraged. 
Nonetheless, the tendency toward concrete LSs in the CBL was a bit higher than those of their 
counterparts in the FTF group. This might reveal that the CBL students did their best to adapt 
their LSs a little to the technology-based context. The reason is that concrete learners like to 
learn English by means of pictures, films, or videos; through games; by using cassette/CDs; and 
by listening to cassettes/CDs (Willing, 1988).  
 
To focus on the third research objective, whether there was statistically significant difference 
between the mean scores of the CBL and FTF students’ LSs, the independent-samples t-test was 
run by using SPSS. The descriptive statistics of the CBL and FTF students’ LSs is presented in 
Table 4.  
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Table 4: Descriptive statistics between CBL & FTF 

Mean score difference between CBL & FTF 
Variable Context N Mean Std. Deviation Std. Error Mean 
LSTotal 1 CBL 82 3.400 .5687 .0628 

2 FTF 154 3.358 .4458 .0359 
 
Source: Developed from the survey data. 
 
In Table 5, the mean scores of the CBL and FTF students’ LSs were compared. The mean score 
for the CBL (M=3.40) seems slightly higher than that of the FTF (M=3.35). The standard 
deviation (SD) explains the difference between CBL (SD=.56) and FTF (SD=.44) is not that 
much far, i.e. the spread of data is very similar. The next step is using the independent-samples 
t-test. This test helps to find out whether this variation happened by chance or this difference 
really exists in the population.  
 
Based on Lavene’s test, the p-value (.016) is less than alpha value of .05; therefore, the equal 
variances not assumed is used to check the equality of variance. However, the Sig 2-tailed value 
is .557 which is much greater than alpha value (.05). As such, the H0 is accepted which says 
there is no statistically significant difference of LSs preferences between the CBL and FTF 
students. It could be concluded that the difference between mean scores of LSs in these two 
contexts were likely due to a chance or the lack of adequate manipulation of the two contexts 
(as the independent variable in this study). Thus, it could not be generalized to the whole 
population.   
 
Table 5: Independent-samples t-test of LSs between CBL and FTF students 
 

LS Total F Sig. t df Sig. (2-tailed) Mean Difference 

 Equal variances 
assumed 5.841 .016 .633 234 .527 .0426 

Equal variances 
not assumed   .588 135.018 .557 .0426 

 
Source: Developed from the survey data. 
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The findings of this study found that the CBL students experienced technology-based learning 
for the first time only for one full academic year. They studied through an interactive CD-ROM 
which contained the exact materials of the English textbook used by the FTF students. They did 
not have any interaction with the teacher or peer groups. The high authority-oriented LSs in the 
CBL group showed that they could not acquire adequate control over the learning environment. 
In the case of the FTF students, their desire for communication was not taken into consideration 
in the curricula. Therefore, more efforts are necessary to accommodate English language 
learners’ expectations in both the CBL and FTF contexts in Iran.  
 
5. Conclusion and recommendations 
 
The results of this study revealed that CFA test is a valuable analysis which assists researchers 
to increase the quality and validity of their survey questionnaires used for different purposes. 
One reason is that a questionnaire is designed on the basis of the psychometric and cultural value 
of a context which might not be efficient and precise in a different context, especially when the 
questionnaire should be translated.  
 
In the case of the EFL context of this study, it is highly salient to guide students to acquire 
awareness of their LSs to decrease authority-oriented LSs and increase concrete LSs to cope 
with obstacles of an unfamiliar technology-based learning environment whereas traditional FTF 
contexts should address students’ willingness toward communication in the syllabus and book 
content when designed. 
 
Therefore, in underdeveloped or developing countries, there are opportunities to join the 
international arena for language learning just by using interactive multimedia CD-ROMs along 
with simple online platforms such as various applications to qualify student-teacher or student-
student interaction which all in all make language learning more affordable.  
 
Moreover, an important issue posited by educational psychologists is that both teachers and 
students should be aware of LSs. Several language teachers have taken LSs for granted without 
taking into account the myriad influences that LSs have on language learning as well as the 
impacts of the target language culture on developing those LSs. Many of them believe in the 
one size fit all approach and may think that the learning problems are related to students’ 
motivation and not their teaching styles.  
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Future learning contexts require people to gain expertise in various disciplines. They may be 
adept and skillful in the ways that technology, applications and programs can be used while 
facilitating students and guiding them via a student-centered approach in distance. The study 
has highlighted few critical aspects of the education system in Iran and some of its contributions 
include:   
 

� Responding to the national goals of Ministry of Education of the Islamic Republic of 
Iran. The Fourth Economic, Social, and Cultural Development Plan (FESCDP), in 
Article 52, Section K, emphasized the use of Information Technology at all levels of 
school (Ministry of Education, 2005). The finding revealed that the further research has 
to be conducted to determine whether this Plan has been successfully implemented. 
 

� Filling the research gap among secondary school students because higher education has 
mainly been the research population. The present study provides insights on the possible 
differences among secondary senior students at different educational modes. 

 
� Considering the learners’ cognitive, affective, and physiological behaviors according to 

the Willing’s (1988) model of LSs may yield alternative formats for technological 
instructional designs to fulfill learner’s needs, facilitate learning, and motivate learners 
to pursue their future careers more independently. 

 
� Using AMOS statistical program to carry out CFA test creates a higher reliable 

instrument. 
 
Few recommendations for further research resulted in more benefits in the future are as follows:  

� Modifying the Willing’s (1988) questionnaire and its validation by CFA test led to 
removing two items. This is highly relevant to the selected Iranian context of the 
secondary male seniors; however, duplicating it in a larger context of Iran with two 
genders or other countries such as Malaysia may suggest more valuable and different 
outcomes.   
 

� Focusing on how teachers’ and students’ consciousness might be enhanced to address 
teaching styles properly to accommodate students’ various LSs. 

 
� Expanding the scope of awareness beyond researchers, teachers and students. Since 

educators and policy makers are the peak of the education pyramid, high quality 
education requires appropriate educational policies focusing on learners’ need and 
satisfaction.  
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