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Abstract 

Earlier research has shown that an excessive workload has a substantial negative effect on students' well being. The 

present study examines how Finnish and Chinese university students' perceptions of workload are related to their 

perceptions of the teaching and learning environments (TLE). This is done in order to determine whether the 

perceived workload of students could be reduced by improving the quality of their TLE. Also the levels of 

experienced workload of Finnish and Chinese students are compared in this study. The group of participants 

consisted of 3035 Finnish students and 2309 Chinese students. Since this work is cross-cultural in nature, the 

adequacy of the level of structural equivalence of the research instrument was confirmed, and, when appropriate, the 

effect of different response styles on the results was taken into account. Both standard and robust statistical methods 

were used for the analyses. The results show that in both the Finnish and the Chinese groups the students' perceptions 

of their workload and TLE are significantly but rather weakly related. Furthermore, irrespectively of whether the 

response styles are accounted for or not, the results indicate that Chinese students perceive a heavier workload than 

do Finnish students.  
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1. Introduction 

Students' perception of their workload has a major effect on their well-being and study success. Indeed, excessive 

workload has been associated with many problems, such as decreased performance and motivation to study, burnout, 

anxiety, and depression (Bachman & Bachman, 2006; Jacobs & Dodd, 2003; Parkinson, Gilling, & Suddaby, 2006). 

A student's workload could be interpreted as the number of hours actually worked, but students' perception of their 

workload is, in fact, only weakly related to the number of hours used for studying (Kember & Leung, 1998). 

Therefore it is the student's perception of the workload that is recorded, and a recognition of the means to reduce 

students' perceived workload is valuable when the quality of education is improved. 

In this work the goal is to compare the levels of experienced workload between Finnish and Chinese students and to 

examine the relationships between perceived teaching and learning environment (TLE) and perceived workload 

among students in Finland and in mainland China. Also gender differences within the cultures are studied. Finland 

and China have rather different cultural and educational backgrounds: in Finland the university system originates 

from the Humboldtian model (Davies, Weko, Kim, & Thulstrup, 2009), whereas the basis of Chinese education lies 

in the Confucian tradition (Gu, 2006). Despite their differences both systems have fared very well in cross-national 

comparisons (http://www.oecd.org/pisa/), which makes studying the Finnish and Chinese present university student 

cohorts interesting. 

When researching university students in Hong Kong, Kember and Leung noted that besides the content being taught 

and its difficulty, also students' perceptions of TLE affect their perceptions of workload (Kember, 2004; Kember & 

Leung, 2006). This led Kember and Leung to conclude that it is possible to inspire students to work long hours, 

without them perceiving their workload as being excessive, if attention is paid to their TLE. Specifically, Kember 

(2004) found that good student-student relationships and good teacher-student relationships lead to students' 

perceiving a lighter workload, whereas frequent examinations lead students' perceiving a heavier workload. Later 
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results obtained with quantitative examinations (Kember & Leung, 2006) confirmed the existence of a relationship 

between perceived TLE and perceived workload among students in Hong Kong. 

The educational system in Hong Kong, however, differs considerably from the educational system in mainland China, 

since it has been strongly influenced by the British system (Watkins, 2003). This is especially true at the university 

level, where many of the teachers are western expatriates (Watkins, 2003). Therefore, it is possible that the results 

obtained from students in Hong Kong by Kember and Leung may be directly generalizable to neither mainland 

Chinese nor Western educational systems. The present study attempts to address this problem. 

This study focuses on six elements of TLE, i.e., teaching quality, student relations, encouraging teachers, helpful 

evaluation, teaching for deep understanding, and research-based teaching, and examines two research questions:  

 Do the levels of perceived suitable workload differ between Finnish and Chinese students or 

between female and male groups within the cultures? 

 How are Finnish and Chinese female and male students' perceptions of their TLE related to their 

perceptions of suitable workload? 

As a research assumption, relationships are presumed to exist between all six elements of TLE studied here and 

students' perception of suitable workload. Based on previous results of Kember and Leung (Kember, 2004; Kember 

& Leung, 2006), the first five TLE elements (in the list above) can be assumed to be associated with perceived 

workload. The last element, research-based teaching, is presumed to be related to suitable workload, since 

connecting teaching and disciplinary research may require students to participate more actively in class (Griffits, 

2004), which, in turn, may affect the students' perception of their workload. No specific assumptions about the 

similarity or difference in the levels of experienced workload between Finnish and Chinese students or genders can 

be made based on previous results, since this work is to our knowledge the first time when this kind of comparison of 

these two cultural groups is made. 

2. Material and Methods 

2.1 Data Collection 

The group of participants in this study consisted of 3035 Finnish students at nine Finnish universities and 2309 

Chinese students at seven universities in Wuhan city, Central China. Care was taken that in both countries the most 

popular academic disciplines were included in the sample. In Finland study programs were randomly selected from 

the largest schools and faculties of all but one of the major Finnish universities. Students' email addresses were then 

obtained from the Student Registry Offices. In the spring of 2009 17 992 Finnish students received an invitation to 

complete a web-based questionnaire, which yielded a 17% response rate after three mailing rounds. In China all the 

211-program key universities in Wuhan city were represented in the Chinese sample and a random selection from an 

exhaustive list of both business-oriented and non-business-oriented study programs was made (the 211-project is a 

program of the Chinese government in an effort to enable the top ca. 100 national universities to become world class 

universities in the 21st century, see Gallagher et al., 2009). In the summer of 2011, after obtaining permits from the 

teachers and the students of the selected study programs, 2402 students were asked to complete the paper surveys in 

their classes during lectures and the questionnaires were then collected on the spot. A 96% response rate was reached 

with this procedure.  
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Table 1. Characteristics of Finnish and Chinese students. 

  Finnish students  Chinese students 

  n %  n % 

Year of study 1st 980 32.3  685 29.7 

 2nd 942 31.0  383 16.6 

 3rd 554 18.3  435 18.8 

 4th or more 559 18.4  746 32.3 

 Unknown    60 2.6 

Gender Female 2431 80.1  1064 46.1 

 Male 604 19.9  1189 51.5 

 Unknown    56 2.4 

Faculty Agriculture or Forestry 133 4.4    

 Arts 637 21.0    

 Behavioral Sciences 582 19.2    

 Biological or Environmental Sciences 111 3.7    

 Economics 54 1.8    

 Law 177 5.8    

 Medicine 346 11.4    

 Pharmacy 77 2.5    

 Science 223 7.3    

 Social Sciences 458 15.1    

 Technology 111 3.7    

 Theology 126 4.1    

Universitya Huazhong Agricultural University    202 8.4 

 Zhongnan University of Economics and Law    461 19.1 

 Wuhan University of Technology             413 17.1 

 Huazhong University of Science and Technology    370 15.3 

 China University of Geosciences    419 17.4 

 Wuhan University (Chinese literature, History, etc.)    208 8.6 

 Central China Normal University (Psychology, Rural and 

regional development, etc.) 

   339 14.1 

a. Here n and % refer to the number of questionnaires distributed. 

The sample consisted of both graduate and undergraduate students, with foreign and exchange students excluded 

from the study. The mean ages of the Finnish and the Chinese students were 25 (SD=7.4) and 21 (SD=2.3) years, 

respectively. The median age was 22 years for the Finnish students and 21 years for the Chinese students. Additional 

characteristics of the participants are presented in Table 1.  

In the Finnish sample 80% were women, which is a disproportionate number, as only 54% of Finnish university 

students were women in 2009 when the data was gathered (http://www.stat.fi). This limitation is addressed later in 

the text where it is shown that the bias caused by the unequal representation of Finnish genders on the results of this 

study can be assumed to be minor. The relatively low response rate (17%) of Finnish students is probably due to a 

global trend of rising survey nonresponse rates (Massey & Tourangeau, 2013), and is another potential source of bias 

in this study. However, the results of Fosnacht, Sarraf, Howe, and Peck (2017) suggest that when at least 1000 

students from each institution are invited to participate in a study, even a response rate of 5% should provide reliable 

information. Therefore, the Finnish response rate (17% with 17 922 students sampled at nine universities) can be 
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regarded as adequate for further analyses. The use of both online surveys and paper surveys in data collection should 

not have a major effect on the results, since earlier research has shown that collecting data in these two different 

modes only has a minor effect on survey responses (Carini, Hayek, Kuh, Kennedy, & Ouimet, 2003).  

Data was collected using a questionnaire compiled by Kuittinen and Meriläinen (2011; Meriläinen, 2014; Meriläinen 

& Kuittinen, 2014). The questionnaire was translated into Chinese using English as an intermediate language, with 

semantic and syntactic adaptations made when necessary. The similarity of meanings was double-checked by the 

members of the Finnish-Chinese research team. This study focuses on three items measuring students' perceptions of 

suitable workload and 27 items measuring students' perceptions of their teaching-learning environment (items 

presented in Table 3 in Result section). The scales of the items range from completely disagree to strongly agree 

(1-5). 

2.2 Statistical Analyses 

This study is cross-cultural in nature, and therefore the level of structural equivalence of the research instrument 

between the cultural groups had to be examined first. In addition, when the levels of the perceived workload between 

the Finnish and Chinese students were compared, the impact that the different response styles of Finnish and Chinese 

students has on the results needed to be taken into account, since the differences between response styles can have a 

remarkable influence on the results in cross-cultural studies (He & van de Vijver, 2012).  

The data of this study placed restrictions on statistical analyses, since the assumptions of standard statistical 

techniques were not fully met. This has been taken into account when choosing the methods, and robust versions of 

statistical analyses were employed when appropriate. Exploratory methods were used to examine the level of the 

structural equivalence of the research instrument between the Finnish and Chinese groups, since an explorative 

approach is recommended for cross-cultural studies in cases like the present, where the underlying dimensions are 

unclear (Fischer & Fontaine, 2011; He & van de Vijver, 2012; van de Vijver & Leung, 1997). Statistical analyses 

were undertaken using R version 3.2.2 (software package WRS downloaded 09/2015 from 

http://dornsife.usc.edu/labs/rwilcox/software/) and IBM SPSS statistics Version 23. 

The investigation of the level of equivalence in the internal structures of the research instrument between the Finnish 

and the Chinese groups was initiated by determining the number of components to extract from the data of the 

Finnish group, which was assigned as the reference group. This was done by applying the commonly-used 

eigenvalue-greater-than-one -rule and by using Velicer’s Minimum Average Partial Test (MAP) and Parallel analysis 

(computer programs published by O’Connor, 2000). The same number of components was then applied also for the 

Chinese group (using the procedure described by Fischer & Fontaine, 2011). The principal component analyses, 

which Fischer and Fontaine (2011) advocate for explorative purposes in cross-cultural studies, were then performed 

separately for the Finnish and Chinese students’ data. However, since principal axis factoring is a method often used 

in studies of students' perceptions of TLE, it was also employed to verify the factor structures in both cultural groups. 

Since the components correlated in both groups, oblimin oblique rotation was used in both analyses. Finally, to be 

able to objectively evaluate the component similarity between the Finnish and the Chinese groups, a target rotation 

and a computation of the Tucker’s phi coefficient were performed on the results of the analyses (computer program 

published by van de Vijver & Leung, 1997; also Fischer & Fontaine, 2011). 

Once the level of equivalence of the research instrument was confirmed to be adequate, the differences in the mean 

levels of suitable workload between the student groups were investigated. First, the gender differences in suitable 

workload were examined within the Finnish and Chinese cultures using Wilcox' robust one-way ANOVA with 20% 

trimmed means (Wilcox, 2005). Second, the cultural comparisons between the Finnish and Chinese students were 

conducted both before and after taking into account the effects that the different response style of Finnish and 

Chinese students have on the difference in the mean levels of suitable workload. With the effect of the response 

styles not taken into account, the difference in suitable workload was examined using both the standard version and 

Wilcox' robust version (with 20% trimmed means) of one-way ANOVA. Partial eta squared and Cohen's d were used 

as standard effect sizes. The robust effect size used, ξ, is related to Cohen's d, so that for normally distributed data 

with homogeneous variances the values ξ = 0.15, 0.35, and 0.50 correspond to the values d = 0.2, 0.5, and 0.8, 

respectively (Wilcox, 2012). The response styles of Finnish and Chinese students were taken into account by using 

the method introduced by Reynolds and Smith (2010), which was selected among the various methods developed for 

this purpose since Van Vaerenbergh and Thomas (2013) described it as easy to use in their exhaustive review. The 

method controls for four measures: extreme responding, mid-point responding, index of dispersion, and rating to the 

right of the center (see Table 2 for more detailed information), by entering them as covariates in ANCOVA. 

Following the Reynolds and Smith -procedure, the impact of extreme responding was controlled for at the first stage 
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and the impact of all four response styles were controlled for at the second stage. Both the standard version and 

Wilcox' robust version of ANCOVA were used in parallel because the robust function ancova can only be applied 

with one covariate (Wilcox, 2005), and therefore the robust versions of statistical analyses could not be used all the 

way through the Reynolds and Smith -method. Hence, the effects of all four response styles were controlled for only 

within standard ANCOVA. The robust ANCOVA compares 20% trimmed means at five design points where the 

regression slopes of the covariate are the same, which ensures that the relationship between the outcome and 

covariate is approximately the same in both cultural groups (Field, Miles, & Field, 2012; Wilcox, 2005).  

Table 2. Response style measures.  

Extreme 

responding 

% of responses that lie at the endpoints of the scale. 

Midpoint 

responding 

% of responses that fall in the middle category of the scale, i.e., 3 in the scale 1-5 (68 items), 3 and 

4 in 1-6 (10 items), and 4 in 1-7 (4 items). 

Rating to the 

right of center 

% of responses that are strictly to the right of the middle category of the scale, i.e., 4 and 5 in the 

scale 1-5 (68 items), 5 and 6 in 1-6 (10 items), and 5-7 in 1-7(4 items). Positively and negatively 

worded items were computed separately and their average was used in order for the two types of 

items to have equal weight. 

Index of 

dispersion 

The index of dispersion D is defined as 

)1(
1

2

1

i

C

i

r
C

C
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where 

C = the number of categories in the scale 

ir = the ratio of responses that fall into the i:th category 

Note: The measures were calculated for the Finnish and Chinese students separately using the unrecoded responses 

to all items of the questionnaire (82 items: 68(72) positively worded and 14(10) negatively worded items in the 

Finnish(Chinese) version). 

Finally, moderated multiple regression (MMR) was used to examine the relationships between the six TLE variables 

and the variable suitable workload. Since teaching and learning environments of the Finnish and Chinese students 

are different, whereby the TLE variables are not directly comparable between the Finnish and the Chinese groups, 

the MMR analyses were conducted separately for the two cultural groups. In order to assess the gender differences 

within the cultures, the moderating role of gender on the relationships between TLE variables and the variable 

suitable workload was examined by constructing interaction terms between each of the TLE variables and the 

gender variable. Thus, a moderator (gender) variable and predictor (TLE) variables were entered into the analyses at 

Step 1 and the interactions were added at Step 2. The predictors were centered to reduce the possibility of 

multicollinearity. The moderator was coded, with 0 representing males and 1 representing females. Before 

conducting the MMR analyses the homogeneity-of-error-variances -assumption was tested across the moderator 

subgroups. This was done with computer program ALTMMR (Aguinis, 2004; Aguinis, Petersen, & Pierce, 1999). 

When the assumption was found to be violated, James's second-order approximation (U) and Alexander's normalized 

t approximation (A) were used in addition to MMR's F-test as is recommended by Aguinis (2004; Aguinis et al., 

1999). The significance of the MMR was verified with bootstrapped (2000 replications) confidence intervals and 

standard errors. Since the MMR analyses were conducted separately for the Finnish and the Chinese groups, 

differences in response styles did not need to be taken into account. Also, for this reason, the numerical values of the 

results obtained from the analyses of the Finnish and the Chinese data cannot be compared to each other. 

A number of statistical significance tests were conducted in this study, which increases the risk of Type I errors. The 

alpha levels, however, were not adjusted as such adjustments can be regarded as unjustified (see the reasoning by 

O'Keefe, 2003). 



http://ijhe.sciedupress.com  International Journal of Higher Education Vol. 6, No. 5; 2017 

Published by Sciedu Press                         47                         ISSN 1927-6044   E-ISSN 1927-6052 

3. Results 

3.1 Level of Equivalence of the Instrument 

The criteria of the eigenvalue-greater-than-one rule indicated that seven components should be extracted from the 

Finnish data, whereas MAP and the Parallel analysis suggested that six components should be retained. Due to this 

inconsistency, a decision was made to proceed with both six and seven extracted components in the investigations. 

The principal component analyses with seven extracted components yielded a component structure which matches 

the factor structure of Kuittinen and Meriläinen (2011), whereas six extracted components generated a structure 

where teaching quality and encouraging teachers coalesce into one component, with the remaining components 

staying the same. Component similarity between the Finnish and Chinese groups was higher when seven components 

were extracted from the Finnish and the Chinese data, with the Tucker's phi coefficients varying from 0.90 to 0.96, 

which all are values regarded as adequate component congruence between cultural groups (Fisher & Fontaine, 2011; 

He & van de Vijver, 2012). With six extracted components the Tucker's phi coefficients vary between 0.50 and 0.97, 

so that the lowest values are less than 0.85, which indicates incongruence between the cultural groups (Fisher & 

Fontaine, 2011). Therefore a decision was made to use seven extracted components in the rest of this study. Principal 

axis factoring (factor loadings not reported here) produced similar factor structures when seven factors were 

extracted, with Tucker's phi coefficients varying between the acceptable 0.87 and 0.95. The Kaiser-Meyer-Olkin 

measure of sampling adequacy was 0.916 for the Finnish group and 0.923 for the Chinese group, and the Bartlett's 

test of sphericity was significant (p<0.001) in both cases. The Cronbach's alphas of the seven components vary from 

0.69 to 0.89 for the Finnish group, and from 0.55 to 0.86 for the Chinese group. These values can be regarded 

acceptable (see Bowling, 2014). The component loadings and Cronbach's alphas of both groups and the Tucker’s phi 

coefficient values are shown in Table 3.  

3.2 Students' Perceptions of Suitable Workload 

Statistically significant gender difference was found within the Chinese group (Test=19.55, p<0.001), so that the 

trimmed mean level of perceived suitable workload was higher among male than female students, although the 

effect size was small (ξ=0.133). In contrast, no significant difference was found between the Finnish female and 

male students, which means that the unequal representation of the Finnish genders does not affect the results 

obtained when levels of perceived suitable workload are compared between the Finnish and the Chinese groups. 

The results of this cross-cultural comparison are reported both before and after controlling for the response styles in 

Table 4.  

Before controlling for the response styles the results of standard and robust ANOVA indicate a statistically 

significant difference between the mean scores of Finnish and Chinese students, so that the mean level of suitable 

workload is higher in the Finnish group. The effect size is similar with both the standard and the robust method, 

being between small and medium. Controlling for the effect of extreme responding with standard ANCOVA has 

practically no effect on the difference between the mean scores of Finnish and Chinese students. After controlling for 

the effects of all four response styles, the difference in the mean levels increases and the effect size lies between 

medium and large. With robust ANCOVA the difference in the trimmed mean levels between the Finnish and 

Chinese students is statistically significant at all design points except for the first one (around 0.0). This suggests that 

there is no statistically significant difference in the trimmed mean levels between those Finnish and Chinese students 

who do not use the end points of the scale in their responses. The trimmed mean difference increases when the 

location of the design points shifted from 0 toward 1. This indicates that among those students who use the endpoints 

of the scales only seldom the difference between Finnish and Chinese groups is smaller than among those students 

who often use the end points of the scales. This illustrates that the Finnish students tend more often to use the high 

endpoints and the Chinese students tend more often to use the low endpoints when ranking their perception of 

suitable workload. The results of the robust version of ANCOVA vary in the neighborhood of the result obtained 

with the standard version, and thus discretion should be exercised when interpreting the results obtained here using 

standard ANCOVA. To summarize, irrespectively of whether the response styles are accounted for or not, these 

results indicate that Chinese students experience a heavier workload than Finnish students do. 
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Table 3. Results of principal component analyses of TLE 

 Item Culture Cr.α  Component loadings 

     1 2 3 4 5 6 7 

Helpful evaluation 
Finnish 

Chinese 

.820 

.760 

 

 ●Evaluation of courses in major subject has 

supported my learning process 

Finnish 

Chinese 

   

 

  .851 

.730 

  

 ●Evaluation of courses in major subject has 

supported me as a learner and enhanced my 

personal development 

Finnish 

Chinese 

  

 

   .852 

.723 

  

 ●Evaluation of courses in major subject has 

corresponded well with my own perceptions of my 

achievement level 

Finnish 

Chinese 

     .669 

.704 

  

 

Suitable workload 
Finnish 

Chinese 

.768 

.622 

 

 ●Workload in major subject as a whole is too much 

compared to study points (R) 

Finnish 

Chinese 

      .870 

.876 

 

 ●Major studies' workload is at times unbearable 

(R) 

Finnish 

Chinese 

      .759 

.889 

 

 ●Major studies' workload is reasonable and 

appropriate with the number of credits 

Finnish 

Chinese 

     

.333 

 .794 

.367 

 

Student relations Finnish 

Chinese 

.839 

.546 

       

 ●I have received encouragement, support and help 

from other students 

Finnish 

Chinese 

   .890 

.734 

    

 ●I feel I belong to a group of students at my field Finnish 

Chinese 

   .842 

.509 

 

 

 

 

  

 

 ●Discussions with other students has helped my 

learning 

Finnish 

Chinese 

   

 

.835 

.676 

    

 ●At my field it is difficult to get in touch with 

other students (R) 

Finnish 

Chinese 

   .689 

.430 

   

 

 

Encouraging teachers 
Finnish 

Chinese 

.843 

.825 

       

 ●Teachers are usually sympathetic and kind to 

students 

Finnish 

Chinese 

  .772 

.721 

     

 ●Teachers are supportive to students Finnish 

Chinese 

 .422 

 

.639 

.754 

     

 ●Teachers are patient and explain again difficult 

things if asked 

Finnish 

Chinese 

 .393 .615 

.746 

     

 ●Teachers will appreciate the students' views and 

opinions on issues being studied 

Finnish 

Chinese 

 .349 

 

.626 

.711 

     

 ●Teachers are fair Finnish 

Chinese 

  .702 

.599 

   

.303 
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Table 3. continues 

 Item Culture Cr.α Component loadings 

     1 2 3 4 5 6 7 

Teaching quality 
Finnish 

Chinese 

.887 

.862 

 

 ●Teachers have good teaching skills Finnish 

Chinese 

 .708 

.594 

.364 

 

     

 ●Teachers are interested in teaching, which is 
mediated to students 

Finnish 

Chinese 

 .641 

.522 

.446 

.338 

 

.305 

    

 ●Teachers are inspiring and engaging Finnish 

Chinese 

 .534 

.664 

.506 

 

  

 

   

 ●Teachers use a wide range of teaching methods Finnish 

Chinese 

 .761 

.728 

      

 ●Teachers develop their teaching according to 
course feedback 

Finnish 

Chinese 

 .600 

.714 

.328 

 

     

 ●Teachers are interested in collecting 
teaching-related feedback 

Finnish 

Chinese 

 .557 

.710 

.418 

 

     

 ●Teachers seek to activate students' abilities and 
skills for active use 

Finnish 

Chinese 

 .672 

.663 

   

 

   

 ●Teachers are able to adapt their teaching to match 
the level of students' 

Finnish 

Chinese 

 .612 

.622 

 

 

     

 

Teaching for deep understanding 
Finnish 

Chinese 

.748 

.722 

       

 ●Teaching in my main subject emphasizes 
development and deepening of personal 
understanding in things studied 

Finnish 

Chinese 

    .714 

.688 

   

 ●Teaching of my main subject inspire re-evaluate 
my understanding on the subject 

Finnish 

Chinese 

    .748 

.696 

   

 ●Teaching of my main subject enhance learning, 
encouraging the student to form a personal 
understanding of issues taught 

Finnish 

Chinese 

    .759 

.716 

   

 ●Teaching of my main subject has developed my 
skills as problem-solving 

Finnish 

Chinese 

    .527 

.581 

   

Research-based teaching 
Finnish 

Chinese 

.686 

.763 

       

 ●Based on teaching of main subject I know what 
kind of research is done at our department 

Finnish 

Chinese 

       .829 

.782 

 ●The teaching is clearly connected with the 
research activities of my department 

Finnish 

Chinese 

       .770 

.751 

 ●It is easy for me to participate in the department's 
research activities within the framework of my 
studies 

Finnish 

Chinese 

     

 

  .678 

.777 

Tucker's phi coefficient   .96 .93 .91 .94 .96 .93 .90 

Note: Loadings greater than or equal to .400 are shown in boldface and loadings smaller than .300 are excluded from 

the table. 
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3.3 Relationships between Perceived TLE and Perceived Suitable Workload 

In the Finnish group the results obtained from ALTMMR showed that the homogeneity-of-error-variances 
-assumption is satisfied for all the moderator-based subgroups. The MMR analysis showed that the variables in the 
regression equation at Step 1 account for 11.7% of the variation in the dependent variable suitable workload 
(ΔF=57.20, p<.001), with four out of six independent TLE variables, i.e., encouraging teachers, helpful evaluation, 
teaching for deep understanding, and research-based teaching, being significantly and positively related to 
suitable workload. No significant interactions were found in the Finnish group at Step 2 (ΔR2=.002, ΔF=.98, 
p=.436). 

In the Chinese group the MMR analysis showed that three out of six TLE variables, i.e., helpful evaluation, student 

relations, and encouraging teachers, are significantly and positively related to suitable workload, and the 

regression model explains 8.1% of the variation in suitable workload at Step 1 (ΔF=28.36, p<.001). The results of 

the ALTMMR indicate that the error variances are heterogeneous in the moderator-based subgroups in those cases 

where the moderating effects of gender on the relationship between helpful evaluation and suitable workload and 

on the relationship between student relations and suitable workload were investigated. This means that the 

homogeneity-of-error-variances -assumption is violated in these cases, and therefore James's second-order 

approximation and Alexander's normalized t approximation were employed in addition to MMR's F-test. The result 

of the F-test showed statistically significant (p=.031) moderating effect of gender on the relationship between 

student relations and suitable workload at Step 2. In contrast, the results of James's test and Alexander's test 

showed no significant moderating effect. Since entering the interaction terms at Step 2 did not significantly increase 

the amount of variance explained (ΔR2=.005, ΔF=1.97, p=.067), it can be stated, taking all these results together, that 

most likely there is no moderating effect of gender on the relationship between student relations and suitable 

workload. Finally, the results obtained from F-test, James's test and Alexander's test agreed in that the relationship 

between helpful evaluation and suitable workload is not moderated by gender.  

Table 4. Differences in the mean levels of Suitable workload before and after taking response styles into account. 

   Suitable workload  VARS a 

   MDb Test p Effect size  X n1 n2 

Observed scores          

 Standard  

ANOVA 

.88 F=131.72 <.001 .024(ηp
2) 

.324(d) 

    

 Robust  

ANOVA 

 .99 Test=125.69  =.001 .234(ξ)     

Extreme responding  

taken into account 

         

 Standard  

ANCOVAc 

 .85 F=117.94 <.001 .022(ηp
2)     

 Robust  

ANCOVA 

 .22  =.058   0 833 1198 

  .55  <.001   .13 1954 1782 

  .81  <.001   .22 2077 1208 

  1.43  <.001   .33 1520 731 

  5.46  <.001   .82 35 40 

All response styles 

taken into account 

         

 Standard 

ANCOVAd 

 2.17 F=616.79 <.001 .104(ηp
2)     

a. VARS: variables of robust ANCOVA of Suitable workload. X: design points; n1, n2: number of cases at design 

points. 

b. MD: mean difference. Values are positive when the Finnish mean value is greater than the Chinese mean value. 
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c. Covariate extreme responding was insignificantly related to Suitable workload. 

d. Covariate index of dispersion was insignificantly related to Suitable workload. 

The results of the MMR analyses are summarized in Tables 5 and 6 for the Finnish and the Chinese groups, 

respectively. An examination of the tolerance and the variance inflation factor statistics confirmed that 

multicollinearity was not a problem in the regression analyses. It can be concluded that the relationships between 

students' perceptions of teaching and learning environment and their perception of suitable workload are significant 

but relatively weak in both the Finnish and the Chinese groups. The relationships between the TLE variables and the 

suitable workload variable are not moderated by gender in either group. 

Table 5. Moderated multiple regression analysis of the Finnish group. Confidence intervals (in parenthesis) and 

standard errors based on 2000 bootstrap samples. 

Steps Suitable workload 

 Variables ΔR2 B SEB β U b A c 

Step 1 .117***      

 Gender  .03 

(-.24, .28) 

.14 .00//   

 Helpful evaluation  .14 

(.08, .19) 

.03 .11***   

 Teaching for deep understanding  .12 

(.07, .16) 

.02 .12***   

 Student relations  -.02 

(-.05, .01) 

.02 -.03//   

 Teaching quality  -.02 

(-.05, .01) 

.01 -.04//   

 Research-based teaching  .07 

(.02, .11) 

.02 .06**   

 Encouraging teachers  .19 

(.14, .23) 

.02 .22***   

Step 2a .002//      

*p<.05, **p<.01, ***p<.001, //p>.05 

a. No interactions were significant at this step. 

b. James's second-order approximation 

c. Alexander's normalized t approximation 
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Table 6. Moderated multiple regression analysis of the Chinese group. Confidence intervals (in parenthesis) and 

standard errors based on 2000 bootstrap samples. 

Steps Suitable workload 

 Variables ΔR2 B SEB β U b A c 

Step 1 .081***      

 Gender  -.24 

(-.42, -.06) 

.10 -.05*   

 Helpful evaluation  .10 

(.04, .16) 

.03 .10**   

 Teaching for deep understanding  .01 

(-.03, .06) 

.02 .02//   

 Student relations  .14 

(.09,  18) 

.02 .15***   

 Teaching quality  -.02 

(-.04, .01) 

.01 -.04//   

 Research-based teaching  -.04 

(-.09, .01) 

.02 -.04//   

 Encouraging teachers  .09 

(.05,  .13) 

.02 .13***   

Step 2a .005//      

 Gender x Student relations  -.10 

(-.20, -.01) 

.05 -.08* 1.28// 1.27// 

*p<.05, **p<.01, ***p<.001, //p>.05 

a. Only interactions with significant F-tests are included in the table. 

b. James's second-order approximation 

c. Alexander's normalized t approximation 

4. Discussion 

The students' perceptions of their workload and their teaching and learning environment were found to be related in 

both the Finnish and the Chinese groups, although the results imply that also other aspects of students' lives, not 

investigated in this study, clearly have an influence on students' perceptions of their workload. This is in line with the 

results obtained from Hong Kong by Kember and Leung (2006), and it supports their view that it may be possible to 

influence the students' perception of workload by improving the quality of their teaching and learning environments. 

The results show that evaluation that supports the students' learning as well as teacher encouragement reduce the 

perceived workload among both Finnish and Chinese students. Since these results were obtained when studying two 

educational systems with rather different cultural backgrounds, they can be assumed to be generalizable to university 

students in other countries as well. On the other hand, teaching quality was found not to be significantly related to 

suitable workload in either the Finnish or the Chinese group, which is in contrast to the research assumptions. This 

indicates that factors such as the use of a wide variety of teaching methods or the teachers' interest in students' 

feedback do not appreciably affect students' perceptions of their workload. 

Notable differences between the cultural groups are that student relations was found to be related to suitable 

workload for Chinese students but not for Finnish students, whereas teaching for deep understanding and 

research-based teaching are related to suitable workload for Finnish students but not for Chinese students. Hence, 

in the first case, the research assumption was supported only for the Chinese group and in the latter cases only for the 

Finnish group.  

One explanation for the observed positive relation between student relations and suitable workload for Chinese 

students may be that Chinese students associate good student relations more tightly to studying, and hence working 

together with peers or getting help from peers might indeed reduce the students' perceived workload (Kember, 2004), 

whereas in the Finnish group good student relations might be more closely linked to students' leisure activities and 

hence have less or no effect on the perceived workload. Another explanation could be the level of the perceived 
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workload of the Chinese students, which in this study was found to be higher than in the Finnish group. This could 

lead to a situation where only those Chinese students who perceive a suitable workload are able to frequently spend 

time with their peers, whereas those Chinese students who perceive a heavy workload can spend less time with their 

peers, which might have a negative effect on their relationships with other students (Kember, 2004). Finnish students, 

in contrast, may generally perceive a moderate enough workload for it not to affect their relationships with other 

students.  

The explanations for the observed cultural difference regarding the relation between teaching for deep 

understanding and suitable workload and between research-based teaching and suitable workload may be rather 

similar. A lighter perceived workload may leave Finnish students more time and energy to actively participate in 

learning processes and hence to favor teaching, which aims to deepen students' understanding of the subject and 

integrates research in teaching. In the Chinese group, in contrast, an attempt to cope with a heavier perceived 

workload may push students to seek shortcuts and apply studying methods associated with a surface approach to 

learning (Kember, 2004), which may also reciprocally increase the perceived workload (Kember & Leung, 1998). A 

traditional, teacher-centered approach with transmission of knowledge is still a very common and a substantial 

element of teaching in China (Zhu, 2010; Yin, Wang, & Han, 2016), and, according to Yin et al. (2016), Chinese 

students have therefore become accustomed to and learned to prefer being passive recipients of traditional teaching. 

Consequently, it is possible that Chinese students have a tendency not to prefer teaching that aims for deep 

understanding and problem-solving skills regardless of whether they perceive their workload as heavy or not, which 

might explain why teaching for deep understanding is not significantly related to suitable workload in the 

Chinese group. The same explanation could be applied for the non-significant relation between research-based 

teaching and suitable workload, since increasing of the amount of integration of research with teaching would 

require the students to alter their behavior from being passive recipients of knowledge to taking active roles in 

constructing knowledge in collaboration with their teachers (Griffits, 2004). 

In this study the question of causality in the studied relationships between the perceptions of the TLE elements and 

perceived workload is not easy to resolve, as the level of perceived workload may reciprocally affect the students' 

perception of their teaching-learning environment. This makes interpreting the results challenging. Nevertheless, a 

practical implication of these findings is that for students' to perceive a suitable workload, it is important that 

teachers in higher education are steered toward building encouraging relationships with their students and to use 

assessments, which support students' learning processes. The latter may be easier to achieve when new modes of 

assessment, such as portfolios, simulations, or self and peer assessment are used instead of the traditional 

multiple-choice and essay examinations (Struyven, Dochy, & Janssens, 2005), and positive bonds between teachers 

and students may form more easily when the course format is seminar, workshop or tutorial instead of traditional 

lecturing (Hagenauer & Volet, 2014). In addition, Chinese students may especially benefit from opportunities to 

study together with their peers, whereas Finnish students' perception of suitable workload is positively linked to 

teaching methods that enhance the students' deep understanding, problem-solving skills and research activity, and 

hence such methods should be employed in Finland. 

5. Conclusion 

In the present study it was investigated how Finnish and Chinese students' perceptions of workload are related to 

their perceptions of their local teaching and learning environments and the levels of perceived workload between the 

cultural groups were compared. In both groups the relationship between perceived TLE and workload was found to 

be statistically significant but relatively weak. Chinese students were found to experience heavier workload that 

Finnish students do. In China female students reported a slightly heavier perceived workload than did male students, 

whereas in Finland no gender difference was found. 

Studying the relationships between perceived TLE and workload is of interest since an excessive workload can have 

a severe negative effect on the students' well-being and study success, which makes recognition of the means to 

reduce students' perceived workload valuable. A large number of university students from Finland and from 

mainland China were involved in this study. The comparison of Finnish and Chinese students is interesting, since 

Finland and China have different educational backgrounds, but both the Finnish and the Chinese educational systems 

have fared well in cross-national comparisons. In this study the statistical methods employed in the analyses were 

carefully chosen and robust statistical methods were used when the assumptions of the standard versions were not 

met. Because of the cross-cultural nature of this study, the level of equivalence of the measurement instrument 

between the cultural groups was examined and the effect of different response styles on the results was investigated. 

These are crucial aspects of cross-cultural studies, but especially the latter aspect is often neglected in research 
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papers. Therefore, it is important to continue to develop and use methods to minimize the effect of cultural 

differences in order to obtain unbiased results. 

The present study has some limitations. The response rate of the Finnish group was relatively low (17%), which 

could cause nonresponse bias. However, earlier research has shown that in studies where the sampling frames are 

large, reliable information can be obtained even with a response rate of 5% (Fosnacht et al., 2017). Therefore the 

Finnish response rate can be taken as adequate for this study. Translating the questionnaire from Finnish to Chinese 

using English as an intermediate language may have caused bias in the data. Since Finnish and Chinese are 

linguistically and culturally rather different, a fair amount of cross-cultural adaptation was required. The process of 

translation and adaptation led four negative worded items in the Finnish questionnaire to be reversed to positive 

worded ones in the Chinese questionnaire. However, since these four items were not included in the items studied in 

this work, the effect of these reversals, which is expected to be minor, is restricted to the controlling of response bias. 

Furthermore, the averaging of positively and negatively worded items separately for both cultures presumably 

reduced the effect. Genders were unequally represented in the Finnish data. This limitation was, however, taken into 

account when conducting the analyses, and hence the bias caused by this can be regarded as minor. In addition, the 

Finnish and the Chinese groups differed somewhat in their ages and years of studies, which may also introduce some 

bias to the results of this study. 
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