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Abstract 

 
This study examined the relationship between learning style and anxiety among university freshmen, 

controlling for gender. Although many studies on learning style have been conducted since the 1960s, 

relatively little research has highlighted an association between learning style and anxiety. Particularly, 

there is limited information on how learning style relates to anxiety at a time when students experience 

the important transition from high school to university. This study sought to fill this gap. 

Participants of the study consisted of 194 freshmen of a Japanese university located near Tokyo. The third 

version of Kolb’s Learning Style Inventory was used to identify students’ learning style, while the  

State-Trait Anxiety Inventory (STAI) developed by Spielberger was employed to examine the level of 

state and trait anxiety. Data were collected in a required course and analyzed using two-way analysis of 

variance (i.e., learning style and gender). In our sample, 71 students had an Accommodating learning 

style; 69, Diverging; 41, Assimilating; and 13, Converging. Thus, as a whole, Japanese freshmen were 
more inclined towards a feeling than a thinking learning orientation. The study included 143 men and 51 

women. 

Analysis of variance results revealed that the four learning styles significantly differed in both state and 

trait anxiety variables. However, there was an insignificant difference in both anxiety types between male 

and female students. Additionally, there was no interaction effect of learning style and gender in terms of 

both types of anxiety. The Tukey post hoc test showed that the Diverging learning style had a 

significantly higher level of state anxiety than the Accommodating style and Converging style. Also, the 

Diverging style had a significantly higher level of trait anxiety than the Accommodating style and a 

marginally higher level than the Converging style. These results suggest that regardless of gender, 

freshmen with a Diverging learning style, compared with other learning styles, tend to have the highest 

level of state and trait anxiety during this important academic transition. 
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1. Introduction 
 

Freshmen encounter psychological challenges when beginning their university life (Basco  

& Olea, 2013; Clinciu, 2013; Pancer, Hunsberger, Pratt, & Alisat, 2000). One such challenge, student 

anxiety as a negative emotional experience derived from the unfamiliar university environment, leads to 

adverse consequences (Von Ah, Ebert, Ngamvitroj, Park, & Kang, 2004) such as poor academic 

adjustment and performance (Levitz & Noel, 1989; Saklofske, Austin, Mastoras, Beaton, & Osborne, 

2012), mental and physical illness (Boery et al., 2017), and even dropout (Clinciu, 2013). Research on 

efforts to alleviate freshman anxiety has reported the effectiveness of social support (Compas, Wagner, 

Slavin, & Vannatta, 1986; Sato et al., 2017), which includes institutional aids and school counselors. 

Although the effect of freshman anxiety as well as methods to reduce it have been investigated, little 
research has examined the relationship between freshman anxiety and individual differences—especially 

learning style. Using a sample of university students in Jordan, Kadiem and Hamzah (2004) documented 

the association of gender, personality, and trait-anxiety with learning styles, but their study did not 

highlight the context of transition to university. Based on studies performed by Spielberger (1972) and 

colleagues (Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983; Vagg, Spielberger, & O’Hearns, 

1980), state anxiety was also identified as a crucial construct that hinges more on environmental 

conditions. As a consequence of the limited research, it is still unknown whether there is a relationship 

between learning style and state as well as trait anxiety of university freshmen. Accordingly, the aim of 

this study was to examine how learning style relates to state and trait anxiety in this group. 
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2. Literature review 

 

2.1. Learning style 
Over several decades, learning style has been of interest to scholars and practitioners in multiple 

fields (Honigsfeld & Schiering, 2004). A large number of learning style studies have indicated that people 

have a distinctive way of learning (Dunn & Dunn, 1978; Kolb, 1984; Kolb & Kolb, 2017; Peterson, 

Rayner, & Armstrong, 2009). The term “learning style” refers to a person’s preferred way of responding 

to tasks, assignments, or problems in a learning situation (Peterson et al., 2009). This study chose Kolb’s 

(1984) learning model because it is based on individuals’ experiences as a source of learning, and in this 

study the learning context involved freshmen experiencing an academic transition. 

According to Kolb’s (1984) model, learning has four modes: concrete experience (CE), 

reflective observation (RO), abstract conceptualization (AC), and active experimentation (AE). The CE 

learning mode is dialectically opposed to the AC mode in the grasping experience dimension, while the 

RO learning mode is dialectically contrasted with the AE mode in the transforming experience dimension. 
A combination of two learning modes from each learning dimension creates four basic learning styles. 

The Diverging learning style consists of the CE and RO modes and is characterized by the competencies 

of understanding people, having strong interpersonal relationships, and being imaginative and patient. 

The Assimilating learning style, made up of the AC and RO modes, relates to the characteristics of 

making ideal plans, building theories and models, and viewing things from various perspectives. The 

Converging learning style is composed of the AC and AE modes; it has the features of solving problems 

practically, making decisions, and establishing pragmatic goals. Finally, the Accommodating learning 

style, with the CE and AE modes, is characterized by a trial-and-error approach, motivating and leading 

people, and making things happen.  

 

2.2. State and trait anxiety 
Anxiety refers to an unpleasant emotion such as apprehension and worry (Kazdin, 2000). 

Spielberger (2013) indicated that the term “anxiety” has been used to describe not only certain types of 

emotions but also diverse cognitive actions or processes. He argued that anxiety is exhibited in two 

dimensions: state and trait anxiety (Spielberger, 2013). State anxiety involves a transitory excitement in a 

short-term condition based on a specific situation; thus, it is thought that the change of situation affects its 

occurrence. Trait anxiety is characterized as a relatively stable and acquisitive attitude; thus, it is 

recognized as a personality trait. It tends to make people see a broad scope of safe conditions as 

dangerous (Nazerian, Zamani, & Soltani, 2011). 

 

3. Methods 
 

This study was part of a project that explored multiple features of freshmen in a Japanese 

university located near Tokyo. To collect data for the study, one of the authors asked four instructors who 

taught a course required for freshmen in the management department to distribute paper-based surveys in 

their classes at the beginning of the semester. There were 194 participants, 143 men and 51 women. To 

examine state and trait anxiety, this study employed the State-Trait Anxiety Inventory (STAI) designed 
by Spielberger. STAI questions have a 4-point Likert-type scale, ranging from 1, not at all, to 4, very 

much so. For this sample, the Cronbach’s alpha was 0.86 for the STAI state scale and 0.84 for the STAI 

trait scale. The third version of Kolb’s Learning Style Inventory (Kolb, 1999) was applied to investigate 

freshmen’s learning style. Research has shown that the third version has better reliability than previous 

versions (Kayes, 2005). In this sample, 71 students had an Accommodating learning style (37%); 69, 

Diverging (36%); 41, Assimilating (21%); and 13, Converging (8%). Accordingly, as a whole, Japanese 

freshmen exhibited a preference for a feeling (CE) rather than a thinking (AC) learning orientation. Most 

Japanese freshmen had an Accommodating or Diverging learning style, which is consistent with past 

learning style study results (Toyama & Yamazaki, 2018; Yamazaki, Toyama, & Attrapreyangkul, 2018). 

To analyze how freshmen’s learning style related to their state and trait anxiety, this study used two-way 

analysis of variance (i.e., learning style and gender) by controlling gender. 

 

4. Results 

 

Results of two-way analysis of variance illustrated significant differences among the four  

learning styles in terms of state anxiety (F = 3.38, p < 0.05) and trait anxiety (F = 4.07, p < 0.01); 

however, gender did not have a significant relationship with the two anxiety variables (state: F = 0.22,  

p > 0.05; trait: F = 1.38, p > 0.05). Additionally, there was no interaction effect of learning style and 

gender in terms of anxiety. Based on the Tukey post hoc test, the Diverging learning style had a 
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significantly higher level of state anxiety than the Accommodating style (p < 0.01) and Converging style 

(p < 0.05). Also, the Diverging style had a significantly higher level of trait anxiety than the 

Accommodating style (p < 0.01) and a marginally higher level than the Converging style (p < 0.10). 

These results indicated that regardless of gender, freshmen with a Diverging learning style, compared 

with other learning styles, were likely to have the highest level of state and trait anxiety during their 

academic transition. Furthermore, freshmen who preferred to learn through active experimentation (AE), 

which represents the common learning mode of the Converging and Accommodating styles, tended to 

exhibit a lower level of state and trait anxiety when beginning their university studies. Table 1 

summarizes results of two-way analysis of variance and the Tukey post hoc test, and Figure 1 shows state 

and trait anxiety levels according to learning style and gender. 
 

Table 1. Results of two-way analysis of variance with the Tukey test. 

 

Source SS df MS F η 2 SS df MS F η 2

Learning style 2.02 3 0.67 3.38* 0.05 2.39 3 0.80 4.07** 0.06

Gender 0.04 1 0.04 0.22 0.00 0.27 1 0.27 1.38 0.01

Learning style x Gender 0.22 3 0.07 0.37 0.01 0.39 3 0.13 0.67 0.01

Learning style group n Mean SD 1 2 3 4 Mean SD 1 2 3 4

1.Diverging 69 2.45 0.43 0.00 2.66 0.39 0.00

2. Assimilating 41 2.36 0.41 0.09 0.00 2.60 0.46 0.06 0.00

3. Converging 13 2.08 0.41 0.37* 0.28 0.00 2.35 0.39 0.32† 0.25 0.00

4. Accommodating 71 2.19 0.47 0.26** 0.17 -0.11 0.00 2.41 0.48 0.26* 0.19 -0.06 0.00

Gender group n Mean SD 1 2 Mean SD 1 2

1. Male 143 2.30 0.47 0.00 2.52 0.46 0.00

2. Female 51 2.33 0.42 0.03 0.00 2.58 0.42 0.06 0.00

Mean DifferencesMean Differences

State anxiety Trait anxiety

Mean Differences Mean Differences

 
** p < 0.01, * p < 0.05, †p < 0.10. 

 
Figure 1. State and trait anxiety levels according to learning style and gender. 

 

2

2.1

2.2

2.3

2.4

2.5

Diverging Assimilating Converging Accommodating

State Anxiety

Male Female

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Diverging Assimilating Converging Accommodating

Trait Anxiety

Male Female

 
 

5. Discussion 
 

This study showed a strong relationship between learning style and state-trait anxiety among 

university freshmen. Although several previous studies on learning style did not focus on freshmen 

(Ayalp & Özdemir, 2016; Kadiem & Hamzah, 2004; Yazici, 2017), their results are partly congruent with 

our results. For example, Ayalp and Özdemir (2016) reported a significant association between learning 

style and test anxiety using a sample from Turkish universities. More specifically, Turkish students with a 

Diverging learning style had a higher level of test anxiety than those with a Converging learning style. 

The other two studies applied different measures for learning style, which do not allow for direct  

comparisons. However, it should be noted that they showed that learning style was relevant to trait 
anxiety (Kadiem & Hamzah, 2004) and text anxiety (Yazici, 2017). 
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An interesting question is raised in terms of why the Diverging learning style relates to a higher 

level of state and trait anxiety. As those who learn through a Diverging learning style use the two modes 

of concrete experience (CE) and reflective observation (RO), they are sensitive to their internal and 

external environments. If they face a situational, unfamiliar problem, they may find it challenging to 

quickly resolve the problem or make decisions to cope with it. These activities require action rather than 

reflection. Thus, characteristics of learning style seem to be related to the anxiety. Furthermore, the 

learning tendencies of the Diverging learning style may hinder self-confidence development, which is 

thought to reduce anxiety. A recent study by Yamazaki, Toyama, and Ubed (2018) using a sample of 

Indonesian managers documented that abstract conceptualization (AC) over concrete experience (CE), 

and active experimentation (AE) over reflective observation (R), were associated with self-efficacy 
beliefs. In other words, people with a Diverging learning style have a lower level of self-efficacy than 

those with a Converging learning style. In the area of sport study, Nazerian et al. (2011) found a 

relationship between state and trait anxiety and self-confidence; thus, a future study should explore how 

learning style, anxiety, and self-confidence are interrelated. 

As a practical implication, educational institutions and university teachers may want to pay 

special attention to freshmen with a Diverging learning style, who tend to have a higher level of state and 

trait anxiety. Since there is matching between the Diverging learning style and the Facilitator educator 

role (Kolb & Kolb, 2017), if university teachers employ a warm, friendly, and interpersonal approach to 

Diverging-style freshmen, their anxiety level may be decreased. These actions may also increase students’ 

motivation to learn (Toyama & Yamazaki, 2019). 
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