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Critical thinking (CT) is considered important in second language (L2) learning. Previous studies have in-

vestigated and confirmed a correlation between critical thinking and L2 learning in face-to-face (f2f) learn-

ing. The present study aimed to investigate the correlation between CT and L2 proficiency in an online 

learning environment. The participants in this study were undergraduate Swedish students taking part in an 

online EFL course at a Swedish university. Students’ CT skills were measured by the California Critical 

Thinking Skills Test (CCTST). As previous studies confirm that vocabulary size correlates with general lan-

guage proficiency, it was seen as a suitable measure of students’ L2 proficiency. Hence, the Vocabulary Size 

Test (VST) was used to measure students’ vocabulary size. The present study was designed as a pre-test 

post-test study aiming to investigate the correlation between the processes of CT development and L2 

learning during one semester of four months. Contrary to previous studies, no correlation between CT and 

L2 proficiency could be detected. Moreover, students in this study made no statistically significant improve-

ment of CT and L2 proficiency. The results must be interpreted in light of students’ already high levels of 

CT and L2 proficiency and the relatively short testing period.  

 

Keywords: critical thinking, English as a foreign language, online learning, vocabulary size.  

1. Introduction 

The ability to think critically is generally considered important in second language (L2) learning. 

Previous studies have established that students trained in critical thinking (CT) perform better on 

different L2 tasks (Alcón, 1993; Chen, 2016b; Lin, 2018) and that there is a general relationship 
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between students’ levels of CT and L2 proficiency (Moore, 1995; Soodmand Afshar, Movassagh, 

& Radi Arbabi, 2017). A possible explanation for this relationship could be that language pro-

cessing as well as CT require the use of cognitive resources. Manalo and Sheppard (2016) explain 

that “if a considerable amount of those resources has already been expended on utilising a language 

in which proficiency is low, there may not be adequate resources remaining for the satisfactory 

execution of critical thinking” (p. 42). Considering both the empirical evidence for the importance 

of CT in L2 learning and the theoretical discussions about cognitive cost, it becomes difficult to 

question the importance of CT in L2 learning.  

 

Many undergraduate students today choose online learning over traditional face-to-face (f2f) learn-

ing. A previous study on thinking skills in online learning shows that Swedish online EFL instruc-

tors largely believe that higher-order thinking skills, such as CT, are important in L2 learning (Jo-

hansson, 2020b). Moreover, the majority of investigated assessment tasks used in online EFL 

courses at four Swedish universities focus on developing students’ higher-order thinking skills (Jo-

hansson, 2020a). This aside, very little is known about students’ development of CT in online L2 

courses. The lack of studies contributed to an interest in investigating this topic. Hence, the present 

study aims to find out whether Swedish students taking part in a one-semester online EFL course 

develop CT skills and whether there is a correlation between the processes of CT development and 

L2 learning, which is measured in terms of vocabulary size in the present study. The strong corre-

lation between vocabulary size and different forms of language proficiency makes it suitable as a 

measure of general L2 proficiency (Schmitt, 2010).  

 

2. Background 

2.1. Development of critical thinking in higher education 

Students’ development of critical thinking has been singled out as the principal goal of higher ed-

ucation (Arum & Roksa, 2010; Glen, 1995). Nevertheless, studies show that many students fail to 

develop these skills. One of the most cited of these studies is that of Arum and Roksa (2010). In 

their longitudinal study of 2,322 college students’ learning, they found that from the beginning of 

the first college year to the end of the second year, students improved their CT skills by 0.18 stand-

ard deviation on average. This is a low measure compared with similar studies carried out in the 

1990s that point to an improvement of 0.50 standard deviation (Pascarella & Terenzini, 2005). That 
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45 per cent of the students in Arum and Roksa’s study did not show any statistically significant 

gains in CT is perhaps of even more interest.  

 

Adding to the discussion on CT development in higher education, Huber and Kuncel (2016) car-

ried out a meta-analysis of the average development of CT in higher education. The meta-analysis 

included 71 studies conducted between the years 1963 and 2011, and it confirms that more recent 

studies provide significantly smaller effect sizes than older studies. The authors mention that the 

predicted four-year gain for a study published in 1963 was 1.22 standard deviation, while it was 

only 0.33 for a study published in 2011. Moreover, the overall CT gain from college studies was 

estimated to be 0.59 in Huber and Kuncel’s (2016) meta-analysis, which is higher than that found 

in Arum and Roksa’s (2010) study.  

 

2.2 Critical thinking and L2 learning 

Given the importance of CT, many interventions aimed at supporting students’ development of it 

have been implemented in EFL classes (e.g. Chen, 2016a; DeWaelsche, 2015; Ebadi & Rahimi, 

2018; Lin, 2018; Nguyễn & Nguyễn, 2017; Yang & Gamble, 2013; Y.-T. C. Yang, Chuang, Li, & 

Tseng, 2013). The vast majority of these studies prove that CT interventions help students develop 

both CT and different types of L2 proficiency. For example, in a study conducted by Ebadi and 

Rahimi (2018), Iranian EFL students who took part in a WebQuest-based classroom focused on 

CT skills outperformed students in a regular face-to-face (f2f) classroom in both CT and academic 

writing. In a similar study, Yang and Gamble (2013) found that Taiwanese students participating 

in an EFL course with CT-enhanced instructions outperformed a control group in both CT and 

reading and writing. While these and similar studies indicate that CT and L2 learning are related, 

other factors may explain the simultaneous growth of these skills. The authors in both studies 

pointed out that EFL courses that aim at supporting students’ CT skills are often characterised by 

traits previously known to support L2 learning, such as instructor support, collaboration, self-reg-

ulated learning (Yang & Gamble, 2013), and a high focus on certain L2 skills (Ebadi & Rahimi, 

2018). Accordingly, drawing conclusions on the relationship between L2 learning and CT based on 

intervention studies may be problematic.  

 

However, the relationship between CT and L2 proficiency has been investigated in more detail in 

other studies. In an attempt to investigate the relation between CT and English proficiency among 
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Malaysian students, Moore (1995) found that there was a significant moderate correlation between 

general language proficiency and CT both before and after a 16-week CT course. Nonetheless, 

overall L2 proficiency did not predict CT development. Similarly, Manalo and Sheppard (2016) 

found that Japanese EFL students’ L2 proficiency correlated with the number of evaluative state-

ments in written assignments; the number of evaluative statements was used as a measure of CT 

because evaluation is a CT skill. Moreover, several studies indicate that high levels of CT correlate 

with certain L2 skills, such as reading (Din, 2020; Kamali & Fahim, 2011) and writing (Liaw, 2007; 

Soodmand Afshar et al., 2017).  

 

Since this study employed a vocabulary size test to measure students’ L2 proficiency, previous 

studies that investigate the relationship between CT and vocabulary knowledge are of special inter-

est. For example, Faramarzi et al. (2016) sought to study Iranian EFL students’ vocabulary 

knowledge and CT. Students in this study were divided into groups of high, medium, and low CT 

levels based on their results on the Critical Thinking Ability Questionnaire. Using the IELTS as a 

measure of vocabulary knowledge, the study found that there was a significant difference between 

the three groups. Faramarzi et al. (2016) concluded that “the level of critical thinking of learners 

significantly affected their lexical knowledge” (p. 882).  

 

The above-mentioned studies, as well as other studies within the field, indicate a reciprocal rela-

tionship between CT and L2 proficiency. However, the research area has not yet investigated the 

relationship between the processes of CT development and L2 learning. As seen above, the major-

ity of the studies explore the correlation between CT and L2 proficiency at a certain time. The few 

studies that use a pre-test post-test design have not examined the correlation between CT gains 

and L2 development. Hence, little can be said about whether CT and L2 proficiency develop sim-

ultaneously.  

 

It should be mentioned that some studies do not confirm a relationship between CT and L2 pro-

ficiency. For instance, Davidson and Dunham (1997) undertook a CT-intervention study among 

Japanese EFL students. While the treatment group scored significantly higher on the Ennis-Weir 

CT Essay Test, no statistically significant relationship between English proficiency and CT was 

detected. Similarly, in a study that investigated the relationship between higher-order thinking skills 
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(HOTS) and L2 performance in an advanced Japanese course at an Australian university, Toyoda 

(2015) did not find a clear relationship between HOTS and L2 proficiency. However, the method 

used in these two studies is based on qualitative measures of CT. In contrast, most studies that 

confirm a relationship between CT and L2 proficiency use quantitative measures of CT. This indi-

cates that the relationship between CT and L2 proficiency is far from straightforward.  

 

The findings and conclusions of the previous studies on CT and L2 proficiency mentioned here 

indicate that more studies are needed to fully understand the complex relationship between the two 

aspects. Moreover, very little attention has been given to the development of CT and L2 learning 

in online EFL courses. It is therefore important to investigate L2 learning and CT development 

and the correlation between them in online learning, which the present study aims to do. 

      

2.3 The relationship between vocabulary size and L2 proficiency  

The rationale behind testing participants’ vocabulary size in this study is that vocabulary knowledge 

can give a relatively quick insight into learners’ general L2 proficiency. Schmitt (2010, p. 3) men-

tions that there are “high correlations between vocabulary and various measures of language pro-

ficiency”. Alderson’s (2005) development of the DIALANG tests is described as “one of the most 

systematic explorations of the relationship between vocabulary knowledge and language profi-

ciency” (Schmitt, 2010, p. 4). Schmitt’s (2010) study found that vocabulary size correlates with L2 

skills such as reading, listening, writing, and grammar. Furthermore, vocabulary size accounted for 

as much as 37–62 per cent of the variance in language proficiency scores. 

 

Moreover, previous studies confirm that vocabulary knowledge provides indications about general 

language proficiency. For example, Meara and Jones (1988, p. 80) noted that in general, speakers 

with a large vocabulary perform better on a wide range of linguistic indicators than speakers with 

a more limited vocabulary. A recent study conducted by Miralpeix and Muñoz (2018) found a high 

correlation between general EFL proficiency and vocabulary knowledge among Catalan and Span-

ish EFL students. Furthermore, according to Miralpeix (2020), “Different studies have shown that 

vocabulary size is closely related to proficiency; the bigger one’s vocabulary is, the more proficient 

s/he is in a language” (p. 189). Considering the empirical evidence, it is safe to conclude that vo-

cabulary knowledge is a reliable determiner of general language proficiency. 
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3. Aim and research questions 

The literature review reveals that very little is known about CT development and L2 learning in 

online contexts. As several studies confirm the correlation between L2 proficiency and CT in f2f 

learning, investigating this relationship among students participating in online EFL courses be-

comes important. Aside from considering the correlation between levels of CT and vocabulary 

size, the present study seeks to explore the correlation between the development of these over one 

semester. Vocabulary size was chosen as a measure of language proficiency due to its strong rela-

tionship to other L2 skills and to overall L2 proficiency. The study aims to test the assumption that 

the development of L2 proficiency and CT are related. Given the small number of participants (see 

section 4.3), the study serves as a motivation for larger scale research in the future by addressing 

the following research questions:  

1. Do undergraduate students taking part in a one-semester online EFL course at a Swedish 

university develop critical thinking? 

2. Do undergraduate students taking part in a one-semester online EFL course at a Swedish 

university develop vocabulary size? 

3. Is there a correlation between the development of CT and language proficiency as meas-

ured by vocabulary size among students participating in a one-semester online EFL 

course at Swedish universities? 

 

4. Research Methodology 

This section includes a description of the research procedure, tests, participants, data analysis, and 

ethical considerations.  

 

4.1 Procedure 

Students who took an intermediate online English course at four different universities were invited 

to participate in this study. The participants are described in more detail in section 4.3. Invitations 

to participate were sent out by the course coordinators. The California Critical Thinking Skills Test 

(CCTST), described in more detail in section 4.2.1, is used in this study to measure students’ CT. 

A username and password are required to access the test. Hence, students who were willing to 

participate were asked to contact the author to give their consent and receive the login details. 
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While this was far from the most ideal research design as it added additional burden and responsi-

bility on the students, it was considered the only possible solution to reach these students. On the 

other hand, the study design ensured students’ voluntary participation in the study. After contacting 

the author, the students received login details to the CCTST and a link to the vocabulary size test 

(VST) available on lextutor.com. The testing was conducted during two course occasions: in the 

spring and fall semesters of 2019. The students took both tests at the beginning and at the end of 

the semester, that is, in either September and December (for students taking the spring course) or 

January and May (for those taking the fall course).  

 

4.2 Tests 

4.2.1 California Critical Thinking Skills Test  

The California Critical Thinking Skills test (CCTST) was used to measure participants’ CT. This is 

a multiple-choice test developed by Facione and Facione (1994) and provided by Insight Assess-

ment. The test consists of 34 questions aimed at targeting the following skills: induction, deduction, 

analysis, inference, and evaluation. In order for the test to be valid, ensuring an appropriate diffi-

culty level is crucial; hence, Insight Assessment provides tests with different levels of difficulty. 

This study used the CCTST that is suited for undergraduate and graduate level students. The fol-

lowing is an example of how a question is formulated:  

 

Three graduate school friends – Anna, Barbara, and Carol – graduated successfully. Being 

in the same program, the three often worked as a team on group assignments. Anna earned 

the special recognition of “pass with distinction” when she graduated. Carol and Barbara, 

although receiving their degrees, did not earn this special honour. A fourth student in the 

same graduate program, Deirdre, often said that the graduate program was poorly designed 

and not difficult at all. Deirdre did not graduate, instead she was advised by the faculty to 

withdraw from the program because her work was below acceptable standards. Given this 

information only, it follows that 

A = Carol and Barbara deserved to receive “pass with distinction” like Anna. 

B = Barbara’s work in the program was superior to Carol’s. 

C = Barbara was jealous of the academic success her friend, Anna, enjoyed. 

D = Deirdre’s work in the program was below the quality of Carol’s work. 
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E = Anna, being successful, will decide to enrol in another advanced graduate program. 

(Insight Assessment, 2020) 

 

Insight Assessment analyses the test results and automatically provides the test scores. While lack 

of information about how the tests are scored could be seen as a limitation, the benefit of ensuring 

that the test is scored correctly by a program developed by experts in testing CT is considered 

greater. In addition to providing an overall score and individual scores for the aforementioned 

skills, the CCTST presents participants’ percentile in relation to four-year college students. That is, 

the participant’s score is compared to other four-year college students’ scores. According to Insight 

Assessment, the CCTST has a strong internal consistency reliability (a > .80). To ensure that the 

test measures students’ CT skills and not their English proficiency, the CCTST was translated to 

Swedish by the author of this study in collaboration with Insight Assessment.  

 

4.2.2 The Vocabulary Size Test  

As mentioned in section 2.3, vocabulary size is a reliable measure of general language proficiency. 

Hence, the present study used a vocabulary size test as an indicator of language proficiency. Vo-

cabulary size tests are commonly used to measure receptive vocabulary knowledge. Words in these 

tests are divided based on frequency. According to Zipf’s law, “the frequency of a word is roughly 

inversely proportional to its rank in the frequency table” (Milton, 2009, p. 45). Hence, there are 

few very frequent words, a lot of words that are infrequent, and a medium number of words that 

are in-between. Previous research suggests a low- and a high-frequency distinction. However, Na-

tion (2013, p. 18) proposes four frequency groups instead: high-frequency words, mid-frequency 

words, low-frequency words, and specialised vocabulary. According to this classification, the high-

frequency words consist of the first 3,000-word families; the mid-frequency words of 6,000 to 7,000 

words ranging from the third 1,000 to the ninth 1,000; and the low-frequency words consist of 

words beyond the first 9,000. 

 

To measure participants’ vocabulary knowledge, the present study employed the Vocabulary Size 

Test (VST) (Nation & Beglar, 2007). The VST is a multiple-choice test that aims to measure test 

takers’ receptive vocabulary knowledge. For this study, the 14,000-version, containing 140 multi-

ple-choice items, was used. This version was selected because the study’s participants were 
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presumed to have relatively high levels of English proficiency. The VST consists of 140 test items, 

with 10 words per 1,000-word family level. Hence, the test includes word families from all three 

frequency levels mentioned above. Each word in the test represents 100 words; accordingly, the 

test covers the 14,000 most frequent word families. Through using the Lextutor webpage 

(https://www.lextutor.ca), the participants were able take the test at their own convenience. The 

VST takes approximately 30 minutes to complete, and the mean time for the participants in this 

study was 27 minutes (standard deviation 16.5). As the students took the VST online without su-

pervision, ensuring that the participants did not look up the answers was achieved through check-

ing that participants did not deviate more than 16.5 minutes (i.e. the standard deviation) from the 

mean time. Hence, students who took longer than 43.1 minutes to complete the test were not 

included in the study.  

   

4.3 Participants 

As mentioned in section 4.1, the participants in this study were students who took an online inter-

mediate level English course at Swedish universities. The universities were chosen for this study 

based on their previous participation in a study on higher-order thinking e-assessment conducted 

by the author (Johansson, 2020b). The course is the English 31–60 credits course. This is a second 

semester course that requires the students to have already studied one semester (30 credits) of 

English before. In addition to studying one of the mentioned courses, the only requirement on the 

participants was having Swedish as their first language (L1). The participant details are given in 

Table 1. These details are discussed in relation to the results in section 5.1.   

 

Thirteen students decided to participate in the present study. The low participation is a limitation. 

In order to get more participants, the data was collected over two semesters. Nonetheless, it was 

difficult to get students to participate. Given the small data set, the results of this study should be 

interpretated with caution.  

 

4.4 Data analysis 

As the data was quantitative, it was analysed with statistical procedures using SPSS. Descriptive 

statistics for students’ CCTST and VST scores were calculated. Since there were relatively few 

participants in this study, parametric tests could not be used. Thus, the data was analysed with non-
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parametric tests. To investigate whether the students developed CT and vocabulary size, the Wil-

coxon signed-rank test, which is the non-parametric alternative to the t-test, was used. One of the 

purposes of this study was to investigate the correlation between the development of CT and the 

development of vocabulary size over one semester. Therefore, the difference between pre- and 

post-test scores was first calculated then correlated using Spearman’s Rho.  

 

Table 1. Participants’ details  

 Age Gender Highest degree 

1 49 Female Bachelor 

2 26 Male High school 

3 52 Female Bachelor 

4 35 Female Master 

5 26 Female High school 

6 44 Male Bachelor 

7 26 Female High school 

8 35 Female High school 

9 50 Female Bachelor 

10 31 Female High school 

11 51 Female Master 

12 30 Female High school 

13 44 Female High school 

 

 

4.5 Ethical considerations  

Precautions have been taken to ensure the ethics of the study. As mentioned in section 4.1, students 

who wished to participate had to contact the researcher to get access to the tests. This ensured 

voluntary participation as the participants could easily decide whether they wanted to participate 

or not. 

 

Moreover, the study prioritised ensuring confidentiality through protecting the participants’ integ-

rity and anonymity in accordance with the Swedish Research Council’s guidelines for research eth-

ics (Vetenskapsrådet, 2017, p. 41). In the collected data, the participants’ personally-identifiable 
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information has been removed, and personal names have been replaced by numbers for identifica-

tion. Thus, no information which can reveal the identity of the participants is revealed in this or 

other studies. 

 

5. Results  

The results of the investigation of undergraduate Swedish online students’ L2 proficiency and CT 

skills will be presented in relation to each research question. The first section will present the results 

pertaining to the participants’ CT levels. The second section will focus on the participants’ vocab-

ulary size as a measure of L2 proficiency. Finally, the last section will present the data analysis 

pertaining to the correlation between CT development and L2 learning.  

 

5.1 Research question 1: Do undergraduate students taking part in a one-semester online EFL 

course at a Swedish university develop critical thinking? 

Table 2 provides information about the students’ scores on the CCTST pre- and post-tests. The 

CCTST overall scores in the range 0–7 are labelled as “not manifested” CT skills, 8–12 as “weak”, 

13–18 as “moderate”, 19–23 as “strong”, and 24 or higher as “superior”. As can be seen in Table 

2, all participants except two had moderate to superior CT skills. In the pre-test, six students had 

moderate CT skills, three students had strong CT skills, and four students had superior CT skills. 

In the post-tests, one student had weak CT skills, six students had moderate CT skills, one student 

had strong CT skills, and five students had superior CT skills.  

 

While the purpose of the present study was not to investigate whether and how education level, 

age, and gender affect students’ development of CT, these could possibly explain the results. As 

presented in Table 1, only two participants were men; hence, drawing conclusions about gender 

and development of CT is impossible. In the present study, age does not work as a predictor of 

high levels of CT skills or the development of such skills. Of the thirteen participants in this study, 

seven had a high school diploma, four had a bachelor’s degree, and two had a master’s degree. 

While the two students with the lowest CT skills had high school diplomas as their highest attained 

degree, levels of CT varied across the different educational levels, making it difficult to conclude 

that a higher degree predicts high levels of CT skills.  
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As seen in Table 3, the mean overall score of both the pre- and post-tests was 19.54, which is 

considered strong. Of the thirteen participants, six students improved their CT skills over the test-

ing period, two made no improvement, and five showed weaker CT skills in the post-test than in 

the pre-test. Based on the distribution of the overall score percentiles for the test takers, compared 

to an aggregate sample of CCTST scores of four-year college students, the average percentile of 

the participants was 71. This implies that out of a total of 100 four-year college students, 70 will 

score lower than the average test taker in this study. There were significant differences both in 

students’ percentile scores and overall scores, with the percentile ranging from 26 to 96 and the 

overall post-test score from 12 to 26.  

 

Descriptive statistics for the CCTST is presented in Table 4. The Wilcoxon test was used to calcu-

late the differences between pre- and post-test scores, and it showed that there was no statistically 

significant difference between these: T = 35, p = .857, r = .035. There were no statistically signifi-

cant differences between the pre-test and post-test skills of induction (T = 26.5, p = .918, r = .020), 

deduction (T = 8.5, p = .783, r = .054), analysis (T = 13.5, p = .248, r = −.226), inference (T = 

45.5, p = .252, r = .225), and evaluation (T = 32, p = .571, r = −.111).  

 

Taken together, the results indicate that the students participating in the present study in general 

had relatively high CT skills, with the exception of one student. However, the students did not 

develop higher levels of CT skills during the one-semester course in English.  

 

Table 2. Students’ scores on the CCTST pre- and post-tests (max 30) 

Student Pre-test Post-test 

1 24 26 

2 24 24 

3 24 22 

4 16 17 

5 25 25 

6 22 24 

7 21 24 

8 15 18 
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9 16 15 

10 21 16 

11 17 18 

12 15 13 

13 14 12 

 

Table 3. CCTST pre- and post-tests: descriptive statistics 

 N Minimum Maximum Mean Std. deviation 

Pre-test 13 14 25 19.54 4.115 

Post-test 13 12 26 19.54 4.841 

 

5.2 Research question 2: Do undergraduate students taking part in a one-semester online EFL 

course at a Swedish university develop vocabulary size? 

Table 4 presents the results of students’ scores on the VST pre- and post-tests. Of the thirteen 

participants, seven students improved their vocabulary size, one student made no improvement, 

and five students showed lower levels of vocabulary size on the post-test compared with the pre-

test. The mean vocabulary size improvement was 84 words, and the median was 100 words.  

 

Descriptive statistics for the CCTST are presented in Table 5. The Wilcoxon test showed that there 

was no statistically significant difference between students’ pre- and post-test scores on the VST: 

T = 45.5, p = .511, r = .119. The results indicate that seven of thirteen students developed vocab-

ulary size during a one-semester online EFL course. However, there were surprisingly many stu-

dents who made no development or who even scored lower on the post-test. Likewise, the statis-

tical analysis shows no development of vocabulary size on a group level.  

 

Table 4. Students’ results on the VST pre- and post-tests 

Student Pre-test  
vocabulary size 

Post-test  
vocabulary size 

1 11500 10700 

2 11800 12000 

3 10900 10900 

4 12300 12000 
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Table 5. Vocabulary size: descriptive statistics 

 N Minimum Maximum Mean  Std. deviation 

Pre-test 13 10200 12600 11384 732 

Post-test 13 9900 12800 11469 928 

 

5.3 Research question 3: Is there a correlation between the development of CT and language 

proficiency as measured by vocabulary size among students participating in a one-semester online 

EFL course at Swedish universities? 

A Spearman’s rank-order correlation was used to determine the relationship between students’ 

development of CT and vocabulary. There was no statistically significant correlation between these: 

rs = .351, p = .240. Moreover, there was no statistically significant correlation between post-CT 

scores and post-vocabulary size scores: rs = −.175, p = .568. Hence, the results indicate that the 

development of CT did not correlate with the development of vocabulary size over a one-semester 

online EFL course. Moreover, high scores on the post-CT test did not correlate with high scores 

on the post-VST test, indicating that CT and vocabulary size are not related.  

 

5 11000 10600 

6 11800 12800 

7 10700 10800 

8 11800 12600 

9 10800 11400 

10 10600 9900 

11 12000 11900 

12 12600 12700 

13 10200 10800 
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As CT did not prove to correlate with students’ vocabulary size, other factors were tested to see if 

these better explained students’ CT scores. There was no statistically significant difference on post-

CT scores based on students’ highest education level (H(2) = .928, p = .629), nor based on age 

(H(8) = 9.39, p = .339).  

 

6. Discussion 

The first research question sought to investigate whether undergraduate Swedish students develop 

CT during a one-semester online EFL course . As there was no statistically significant difference 

between students’ pre- and post-test scores on the CCTST, whether the students developed CT 

skills cannot be confirmed. Students’ development of CT skills is singled out as one of the main 

goals of higher education (Arum & Roksa, 2010). That participants did not develop these skills 

over a semester-long course is problematic and raises questions about how CT is best taught in 

online EFL courses. As discussed above, EFL learning environments that help students develop 

CT skills are characterised by instructor support, collaboration, self-regulated learning, and a high 

focus on certain L2 skills (Ebadi & Rahimi, 2018; Yang & Gamble, 2013). Incorporating these 

learning situations into online EFL courses is perhaps more challenging than it is in f2f courses. 

Hence, EFL instructors need to employ pedagogical tools known for helping students develop CT 

skills and adapt these to the online learning environment.   

 

Moreover, the results of this study are in line with previous studies on students’ development of 

CT in higher education. As mentioned above, Arum and Roksa (2010) discovered that as many as 

45 per cent of the students in their study did not improve CT skills over two years of college studies. 

Even though the sample in this study is much smaller than that of Arum and Roksa’s, similar results 

were found. A possible explanation for the non-significant results could be the relatively short time 

between the pre-test and the post-test. Students’ CT skills were measured at the beginning and the 

end of the one-semester course. The results may have been different had students’ CT skills been 

measured over a longer period. However, this was not possible as the English course that the 

students took was a separate course and not part of a programme.  

 

The results of this study become interesting when taking Johansson’s (2020a) previous study into 

consideration. In the mentioned study, assignment tasks in the studied courses were mapped with 

regards to HOTS and LOTS. Johansson (2020a) found that the courses have a high degree of 
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HOTS e-assessment tasks. Moreover, Swedish online EFL instructors consider HOTS and CT to 

be important in EFL courses (Johansson, 2020b). Nonetheless, students showed no statistically 

significant gains in CT. Previous research that proves that students can develop CT skills in EFL 

courses is often based on intervention studies. The mere intention of developing HOTS e-assess-

ment and the use of a relatively high number of HOTS e-assessment tasks are perhaps not suffi-

cient to help students develop these skills. Unlike the results of intervention studies that prove 

gains in CT skills, the results of this study indicate that there is need for more focused training in 

CT. Moreover, participating in online EFL courses does not in itself have a positive effect on 

students’ development of CT.  

 

While more research is required to understand why students did not develop CT, it is worth re-

membering that this topic has rarely been studied in the context of online courses before. Hence, 

it is possible that for online students to develop higher levels of CT, certain methods and learning 

environments are required. Moreover, Swedish students’ relatively high levels of CT should be 

taken into consideration in the interpretation of the results. The mean CCTST overall score was 

19.54 for both the pre-test and the post-test. Compared to an aggregate sample of CCTST four-

year college students, the average percentile of the students was 71. This means that of 100 stu-

dents, 70 students scored lower than the average student in this study. As shown in Table 2, most 

students already had relatively high levels of CT in the beginning of the course and made only 

minimal improvement during their studies. It is natural that students with high levels of CT skills 

make less improvement.  

 

The second research question aimed at finding out whether Swedish students participating in online 

EFL courses develop vocabulary size as a measure of L2 proficiency over one semester. As men-

tioned in section 2.2, vocabulary size is in this study and in many other studies used as a measure 

of general language proficiency. Hence, the development of students’ vocabulary size should be 

interpreted as an improvement of language proficiency in general. As seen in the results section, 

there was no statistically significant difference between students’ pre- and post-test scores on the 

VST. Hence, the results indicate that students in these courses did not develop vocabulary size and 

general language proficiency. While it could be argued that students need more than one course of 

English studies in order to attain higher scores on the VST, the results raise questions about how 
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to most effectively help students develop vocabulary size and language proficiency in general in 

online courses.  

 

Notably, all students scored high on the VST. The mean for the pre-test was 11,384, and the mean 

for the post-test was 11,469. These scores indicate that the students in this study have mastered 

high-frequency words, mid-frequency words, and a substantial amount of low-frequency words 

(Nation, 2013). Low-frequency words are words that are not encountered as often as words in the 

two other categories. Hence, students with high levels of vocabulary size have more limited oppor-

tunities for development. Thus, taking the students’ high VST scores into consideration, it is per-

haps not surprising that no statistically significant difference between the pre- and post-tests was 

detected. Moreover, considering that vocabulary size has been found to correlate with L2 profi-

ciency (Meara & Jones, 1988; Schmitt, 2010), it can be assumed that the students in this study had 

relatively high levels of English proficiency.  

 

That five students had lower scores on the CCTST and the VST on the post-test compared with 

the pre-test is surprising. While it is difficult to explain these results, possible reasons could be lack 

of motivation or absence of supervision. However, this was not investigated in the present study. 

These factors could negatively affect the study’s internal validity. As previously mentioned, a time 

limit was set on the VST, and students who deviated more than one standard deviation were ex-

cluded from the study. This ensured that the included students did not look up the meaning of 

words or randomly selected answers without reading the questions. 

 

The third research question sought to investigate whether there is a correlation between students’ 

scores on the CCTST and the VST. In order to do this, the correlation between post-test CCTST 

and VST scores and the correlation between the differences between pre- and post-test scores on 

the CCTST and the VST were calculated. Investigating the correlation between CT and different 

L2 skills is commonly done through comparing CT scores with L2 scores. While this provides a 

good understanding of whether these are correlated, it does not reveal anything about the correla-

tion between the process of CT development and L2 learning. As the purpose of this study was to 

investigate whether these developed at a similar pace over time, it was important to calculate the 

correlation between the development of both CT and vocabulary size. However, the results of this 

study did not show a statistically significant correlation between the two.  
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Despite the many studies that prove that CT and L2 proficiency are related (Din, 2020; Manalo & 

Sheppard, 2016; Moore, 1995; Soodmand Afshar et al., 2017), this could not be established in the 

present study. Many of the studies in which a correlation between CT and language proficiency is 

established are intervention studies. As previously discussed, it is possible that CT interventions 

also support students’ development of L2 skills. Hence, the detected correlation between CT and 

L2 proficiency in previous studies could be due to beneficial learning environments. It is possible 

that ambitious students in these intervention studies develop both CT and L2 skills, but this may 

have more to do with these students’ efforts than with the correlation between the two skills. The 

present study is novel in that it sheds light on the correlation between CT and L2 proficiency in a 

formal learning environment without CT interventions. That no correlation could be found in the 

present study speaks for the complex relation between CT and L2 proficiency.  

 

A possible explanation of the lack of correlation is students’ already high levels of both CT and 

language proficiency. In the discussion and comparison between this study and other similar stud-

ies, it should be remembered that the correlation between CT and L2 proficiency in online learning 

has not, to this author’s knowledge, been studied before. In order to determine whether students 

make less progress in CT in online courses, more research is needed. Future studies would ideally 

compare two equivalent or similar courses taught f2f and online to see whether and how the online 

learning environment affects students’ development of CT. 

 

Moreover, the results of this study could be interpreted to support the cognitive cost theory 

(Manalo & Sheppard, 2016). As the students had relatively high levels of vocabulary size and thus 

presumably high levels of English proficiency, they had enough cognitive resources available for 

the execution of CT skills. This could partially explain the difference between the results of this 

study and studies in which the participants had lower levels of English proficiency. 

 

7. Conclusion  

This study aimed to investigate CT development and L2 learning in online EFL courses over one 

semester (four months) due to a lack of studies in this context. Contrary to studies on f2f EFL 

courses, no statistically significant gains in CT or L2 proficiency could be established. The present 
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study is novel in that it investigates the correlation between the actual development of CT and 

vocabulary size over one semester; however, no correlation between these aspects was discovered. 

Moreover, the Swedish online EFL students in this study already had high levels of both CT and 

L2 proficiency at the beginning of the semester. While high proficiency is a positive factor, it may 

have contributed to the lack of CT and L2 development. Thus, more research is needed in order 

to fully understand how an online learning environment affects students’ CT development and L2 

learning. Future studies would ideally investigate this topic with a less homogenous group to see 

whether varying levels of CT and L2 proficiency affect their development in online EFL courses.  

    

To conclude, the results of the present study indicate that online EFL teachers need to take stu-

dents’ development of HOTS and CT into consideration. Studying online is limiting in that stu-

dents miss out on important learning activities imbedded in traditional forms of learning, such as 

student-teacher and student-student interaction. It is possible that the lack of such activities has a 

negative effect on students’ development of HOTS and CT. Hence, designing assessment tasks 

and online learning environments that aid students’ development of these skills is crucial. Students’ 

low development of CT skills in the present study implies that more work is needed within this 

area.  

      

The present study is limited in that the sample is relatively small. Finding online students willing to 

participate in the study proved to be challenging. Hence, the results of this study should only be 

seen as a small contribution to the discussion about the development of CT and L2 learning in 

online contexts. Moreover, investigating this topic in an online context proved to be more difficult 

than anticipated. The absence of supervision as the students took the CCTST and the VST should 

be considered in the evaluation of the results.  
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