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Chapter 4. Perceived quality of the learning environment, motivation, deep 

information processing and academic achievement 

 

Abstract 

This study examined the relationship between background variables, perceptions of 

the quality of instruction, difficulty, involvement, self-confidence, deep information 

processing and academic achievement. Data were collected in the faculty of Arts, 

University of Groningen, the Netherlands. 296 first-year students filled in both course 

evaluation questionnaires and a self-report questionnaire on the study behaviour in 

their first year. The covariance analysis showed that male students perceived the 

courses as more difficult than the female students and the older students rated the 

quality of the learning environment more positively. Further, a high perceived quality 

of instruction and a low perceived difficulty were related to a high involvement. The 

perceived involvement positively affected the student’s self-confidence. Finally, the 

analysis showed that motivation positively affected academic achievement. 

 

4.1 Introduction 

Academic achievement and dropout have always been important foci of 

attention in higher education research and policy. The question of why certain 

students decide to drop out while others decide to persist has been a starting-point for 

many studies in higher education. The so-called “ integration models”  have been a 

major theoretical focus within these studies. These integration models, which 

emphasise the interaction between the student and the environment, have often been 

used to explain variance in academic achievement (Elkins, Braxton & James, 2000; 

McInnis, Hartley, Polesel & Teese, 2000; Munro, 1981; Pascarella & Chapman 1983; 

Webb, 1990). 

Most of these integration models are based on Spady’s model (see for 

example, Bean & Metzner, 1985; Prins, 1997; Tinto, 1975, 1987). A central aspect in 

Spady’s model is “social integration” . In this model, social integration is affected by 

study results, the interaction between complex pattern of ability, aptitude, interests, 

goals, values and expectations, support by friends and mutual group values. Tinto 

(1975, 1987) elaborated on this model. Tinto proposed that both student 

characteristics and interactions with the social and the academic environments affect a 

student’s decision to persist in or to withdraw from university. 
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Many researchers have elaborated on Spady and Tinto’s models. Pascarella 

(1980) for example, who emphasised the importance of informal contact between 

student and teacher and Bean (1980), who developed a meta-model of dropout, which 

emphasised the importance of student background variables that directly affect social 

and academic integration, were among the first researchers to elaborate on Tinto’s 

model. In the Netherlands, these studies were elaborated on by for example Bijleveld 

(1993), who specified a model that stresses both student and departmental 

characteristics, like the amount of problem-based learning, the number of interactive 

teaching methods, the spread of study load and the spread of tests. Jansen (1996) 

examined the relationship between curriculum organisation, such as planning, 

instruction and assessment, on the one hand, and study achievement at six 

departments at the University of Groningen, on the other. In her study, achievement 

was affected by departmental measures that affect the student planning behaviour and 

encourage a positive attitude to the study. Prins (1997) elaborated on Tinto’s model 

and concluded that study counselling, the quality of tests, the spread of study load, the 

number of contact hours and student-centred education affected the dropout or 

retention rate. Finally, de Jong, Roeleveld, Webbink and Verbeek (1997) performed a 

nation-wide research into study careers in Higher Education. Their “Amsterdam 

model of study careers”  integrated the human capital theory and the social integration 

theory. Nevertheless, they did not account for departmental variables in their analyses. 

Obviously, this interaction approach is a good starting-point for explaining the 

variance found in achievement. For example, Berger and Braxton (1998, p. 104) state 

“…Tinto’s integration model has been the focus of much empirical research and has a 

near-paradigmatic status in the study of the college student departure.”  Despite this 

fact, most of the above-mentioned models have focused on concepts, such as 

academic and social integration and have paid less attention to institutional 

characteristics related to, for example, the content of the curriculum or the quality of 

instruction. Furthermore, most of the models tend to focus on drop out, while the 

factors that affect achievement need to be examined in more detail. 

This article discusses a model that includes both student and instructional 

characteristics. The model includes both motivation and information processing and 

perceptions of the quality of instruction, perceptions of the difficulty of a course and 

perceptions of the involvement, which are assumed to indicate the quality of the 
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learning environment. Figure 4.1 displays the model with the hypothetical 

relationships between the variables. 

 

4.2 The Model 

Figure 4.1 indicates that we expected relationships between gender (gender) 

and perceptions of the quality of instruction (instruction). Even though there is 

general agreement on the existence of effects of gender on ratings, the direction of the 

relationship remains rather unclear (Santhanam & Hicks, 2002; Worthington, 2002). 

Some studies observe that female students rate the quality of the learning environment 

more positively than male students, while other studies observe the reverse 

relationship. 

Beside the effects of gender, we expected effects of students’  age (age) on the 

student’s perceived quality of the learning environment. We expected the older 

students to have more experience with or to have more realistic expectations of the 

learning environment. Nonetheless, the relationship between age and ratings has 

received much less attention in research (Worthington, 2002). That is, studies have 

rather emphasised the relationship between ratings over different classes or levels. 

However, the question of whether the higher ratings of the quality of the learning 

environment are the result of more knowledge of the subject or of the maturity of the 

students remains unanswered. 

Beside the relationship between age and ratings, we expected a positive 

relationship between the student’s ability (ability) and the perceptions of the quality of 

the learning environment. Students with a higher ability probably find certain aspects 

easier than students with a lower ability and therefore rate aspects, such as the 

difficulty of a course (perceived difficulty), more positively. As is the case with the 

relationship between the student’s perceived quality of the learning environment and 

age, the relationship with ability has hardly been investigated. 
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Figure 4.1. Theoretical model. 
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Next to the effects of background characteristics on the student’s perceived 

quality of the learning environment, we expected a positive relationship between the 

quality of instruction (instruction), the difficulty of the course (perceived difficulty) 

and a students’  involvement (involvement), which might be considered an indicator of 

integration. Beside that, we expected a relationship between students’  perceptions of 

involvement and their motivation. This assumption is based on the observations from 

Greenwald and Gillmore (1997) who specified five theories on the relationship 

between student ratings and course grades. Two of these theories are based on 

motivation as an intervening variable. They stated that either a student’s general 

academic motivation affects both grades and ratings, or a student’s course specific 

motivation affects both grades and ratings. However, as is the case with the 

relationship between the background characteristics and the ratings, the direction of 

this relationship remains unspecified. 

Various studies have examined the relationship between students’  perception 

of the learning environment and students’  information processing approach. These 

studies point at a different relationship between approaches to studying and the 

perceived characteristics of the environment. For example, students’  perceptions of a 

high workload were related to the use of a reproducing or surface approach to study 

(Lizzio, Wilson & Simons, 2002; Ramsden & Entwistle, 1981). In another study, 

Ramsden (1991) found a relationship between heavy workload, inappropriate 

assessment and superficial reproductive study methods. Apart from that, this study 

showed a relationship between good teaching, clear goals and standards with deep 

approaches to study. Lizzio et al. demonstrated a relationship between perceptions of 

good teaching and a deep approach to study. Trigwell and Prosser (1991), in contrast, 

found a relationship between perceptions of good teaching and both surface and deep 

approaches to study. Based on these above-mentioned studies, we expected a positive 

relationship between students’  ratings of instruction (instruction), students’  ratings of 

involvement (involvement) and student’s information processing approach (deep 

information processing). 

 Beside that, we expected a positive relationship between student motivation in 

terms of expectancy (expectancy), information processing (deep information 

processing) and achievement in terms of total number of credits (TNC). This 

assumption is based on studies that have shown that the relationship between 

motivation and achievement is mediated by cognitive processing (see Covington, 
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2000; Eccles & Wigfield, 2002). Whenever students believe they can do a task and 

believe that they themselves are responsible for succeeding in this task, they use more, 

and more appropriate, cognitive and meta-cognitive strategies and are more likely to 

persist in performing this task (e.g. Tuckman, 1991; Vollmeyer & Rheinberg, 2000). 

Despite this fact, the studies on the relationship between cognitive processing and 

achievement are not always consistent in results. Some studies show a positive 

relationship between deep information processing and achievement, while others 

report a positive relationship between a surface approach and achievement (see for 

example Lizzio et al. 2002; Trigwell & Richardson, 2002).  

To summarise, this study focuses on the relationship between both student 

characteristics and departmental characteristics, in terms of perceptions of the quality 

of instruction, perceived difficulty, involvement and achievement. Moreover, the main 

question: “what is the relationship between background characteristics, perceptions of 

the learning environment, motivation, information processing and achievement?”  is 

answered by examining the following sub questions: 

1. To what extent do student background variables affect perceptions of the 

learning environment? 

2a. What is the relationship between student perceptions of the learning 

environment and their motivation? 

2b. What is the relationship between student perceptions of the learning 

environment and their information processing approach? 

3.   What is the relationship between a student’s motivation, deep information 

processing approach and his or her achievement? 

 

4.3 Method 

Design and Sample 

The data used in the study reported here were collected as part of the project 

“Effectiveness of higher education” . In this research project, four departments -one in 

the Faculty of Arts, one in the Faculty of Mathematics and Natural Sciences and two 

in the Faculty of Economics and Business - participated. Data were collected during 

the years 1999/2000 (C1) and 2000/2001 (C2). This article examines the model 

applied to the students in the Faculty of Arts. A total of 147 (male = 41, female = 106) 

in 1999 and 149 (male = 37, female = 112) in 2000 first-year students were asked to 

fill in a self-report questionnaire on two occasions. This questionnaire contained items 
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on motivation and the information processing approach. Additionally, data were 

collected on the students’  perceptions of the quality of a course. A student-rating 

questionnaire was handed out at the end of seven courses. This form contained 

questions concerning the students’  perceptions of the quality of instruction, the 

difficulty of the course and involvement. Finally, the data on academic achievement 

were provided by the departmental administrations. 

 

Variables and Instruments 

 Student variables. 

 During the first academic year, data were collected on student background, 

student motivation, student cognitive strategy use and academic achievement. The 

following three student background variables were included in the study: gender 

(GEN), age (AGE) and ability (ABI), which was defined as students’  grade point 

average in secondary education. The departmental administration provided 

information on these background data and on the students’  achievement. The total 

number of credits (TNC) varied from 0 to 42 credits, where 1 credit is an estimated 

study load of 40 hours and 42 credits are required to obtain the first-year degree. 

The data on student motivation and information processing approach were 

collected through a self-report questionnaire. The first-year students filled in this self-

report questionnaire on two occasions, namely at the beginning and the end of the first 

year. The researcher handed out the questionnaire during lectures and tutorials and 

requested the students to fill in the questionnaire. This yielded response percentages 

of 53% for cohort 1999 (C1) and of 67% for cohort 2000 (C2) at the beginning of the 

first year, and 48% for C1 and 49% for C2 at the end of the first year. 

The self-report questionnaire consisted of 76 items on student motivation and 

deep information processing. These 76 items were based on three questionnaires from 

the Centre for Study Support Groningen, namely the “Checklist Study Motivation” 

(Schouwenburg & Stevens, 1996), the “Questionnaire for Study Problems”  

(Schouwenburg, 1996) and the “Test for Deep Information Processing” 

(Schouwenburg & Schilder, 1996). 

Based on a factor analysis, with principal components analysis, varimax 

rotation and factor loadings above .40, three factors were distinguished, namely an 

expectancy factor, a value factor and an affect factor. The first factor, expectancy, was 

included in our theoretical model. This factor consisted of eight items regarding the 
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self-confidence and perceived competence (see appendix D). The reliability of this 

scale varied from �  = .61 (C1) and .77 (C2) at the first occasion (t1) to �  = .67 (C1) 

and �  = .83 (C2) at the second occasion (t2). Since this factor was negatively phrased, 

a high score implied a low perceived competence. 

Next to the motivation factor, we included a factor on the deep information-

processing approach in the study. The items concerning the deep information 

processing approach were scaled in three factors. The first factor Critical reading 

consisted of nine items, the second factor Broaden one’s context consisted of eight 

items, the final factor Structuring consisted of seven items (see appendix D). The 

responses were rate along a 5-point Likert scale from 1 “never”  to 5 “always.”  These 

three scales were combined in a sum score (DIP) conform the instructions in the 

manual of the Test for Deep Information Processing (Schouwenburg & Schilder, 

1996). Table 4.1 indicates the response percentages, which have been corrected for 

dropout, and the internal reliabilities per measurement and cohort. 

 

Table 4.1 Response Percentages and Internal Reliabilities 

Variable Response 

percentage t1 

Response 

percentage t2 

αt1a αt2 

 C1 C2 C1 C2 C1 C2 C1 C2 

Motivation 53 67 48 49 .61 .77 .67 .83 

Critical reading 53 67 48 49 .82 .70 .76 .69 

Broaden the context 53 67 48 49 .82 .72 .79 .76 

Structuring 53 67 48 49 .79 .67 .75 .82 

Note. a αt1 = the internal reliability at the start of the first year (t1) and at the end of the first 

year (t2). 

 

Perceptions of the learning environment. 

During the first academic year, seven courses were evaluated in both cohorts 

and were included in the study. The response percentages of these courses varied from 

45.9% to 58.8% (mean response rate = 52.2%). 

The student rating form consisted of 27 items rated along 4-point Likert scale 

that varied from 1 “completely agree”  to 5 “completely disagree”. Nonetheless, not all 

items were applicable to all courses. For example, some of the items were specifically 

about oral and writing skills and not all courses focused explicitly on these skills. We 
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therefore included those items in the factor analysis that were answered by at least 

76% of the respondents. The factor analysis, based on principal components with 

varimax rotation, resulted in a six-factor solution that explained 58% of the variance. 

The first factor Quality of Instruction indicates general satisfaction with the 

course and the instructor. It consisted of five items that loaded .35 or more on the 

factor. This factor had an overall reliability of �  = .84. The second factor Perceived 

difficulty indicated the difficulty of the course and consisted of two items that had an 

overall reliability of �  = .69. The third factor Information consisted of two items and 

concerned the information given in advance. This factor had an overall reliability of  

= .57. The fourth factor Involvement consisted of three items that concerned students’  

involvement. This factor had an overall reliability of �  = .47. The fifth factor 

Assessment concerned aspects regarding assessment. This factor had an overall 

reliability of �  = .58. The final factor contained two items that had no distinct theme. 

To achieve an economical model, we incorporated three of the specified factors, 

namely the overall quality of instruction (INS), the perceived difficulty (DIF) and 

student involvement (INV) (see appendix E for the items). 

 

Model Specification and Analyses 

We used LISREL 8.5 (Jöreskog & Sörbom, 2001) to test the theoretical model 

shown in figure 4.1. The data concerning student motivation, information processing 

and the quality of the learning environment measured at the two occasions were 

averaged in one score (EXP, DIP, INS, DIF and INV respectively). Only those 

students who were enrolled during the first and the second measurement (n = 266) 

were included in the analysis. The missing values from these 266 students were 

imputed using the so-called “expectation-maximization method”  (EM, see Dempster, 

Laird & Rubin, 1977). 

We used the following strategy for model analysis (Jöreskog & Sörbom, 

2001). We specified a model based on theoretical notions. After that, we split the 

sample in two sub samples, where one sample, the calibration sample, was used for 

exploration of the model and one sample was used for validation of the model, the 

validation sample. The model fit was evaluated and the model was modified until a 

satisfactory fit was obtained. We used the standardised root mean square residual 

(SRMR), with a cut-off value ≤  .08, and the root mean square error of approximation 

(RMSEA) with a cut-off value ≤  .06 to indicate the fit between the observed data and 
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the specified theoretical model (combination strategy, Hu & Bentler, 1999). The 

second step consisted of the cross-validation of the model. The final step consisted of 

the analysis of the modified model on the total sample. 

The analysis showed that at first the model did not fit very well, with the 

SRMR = .11 and the RMSEA = .13. After four modifications, the model showed a 

sufficient fit, the SRMR = .054 and the RMSEA = .047. This model was validated on 

the other half of the sample and showed a fit of Chi-square = 80.43, df = 48. The 

SRMR was .07 and the RMSEA was .07. Even though the RMSEA indicated that the 

validated model did not fit that well, the 90%-confidence interval of the RMSEA was 

between .043 and .099. Further, when comparing the outcomes of the exploratory 

analysis to the validation analysis one can conclude that the chi-square difference 

ratio ((chi-square = 61.53) / (df = 33) = 1.86) is indicative of an acceptable model fit 

(i.e. Kline, 1998 stated that this should be less than 2.5 with small sample sizes). 

 

4.4 Results 

 

Before analysing the model, we discuss the zero-order correlations that 

indicate the bivariate relationships between the variables. 

 

Zero-order Correlations 

The zero-order correlation matrix is provided in table 4.2. Table 4.2 indicates a 

significant association between gender and involvement (r = .20). That is, female 

students were more likely to do the assignments and were more likely to attend a 

higher percentage of the courses. In addition, table 4.2 indicates a correlation between 

ability and involvement (r = .27), which indicates that students with a higher ability 

did their assignments and went to classes more often. The quality of instruction is 

significantly associated with the students’  involvement (r = .35), i.e. the higher the 

quality of the course, the higher the student’s involvement. Furthermore, this 

perceived involvement is significantly and positively related to the total number of 

credits (r = .33). When observing the correlations between the perceptions of the 

learning environment and motivation, we see that there is a negative correlation 

between students’  perceived involvement and expectancy (r = -.49). As the 

motivation variable was negatively phrased this implies that the students who were 

less involved had a lower self-esteem than students who were more involved. 
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Furthermore, when observing the relationship between the perceptions of the learning 

environment and deep information processing, we see no significant relationships. 

Beside, the table indicates no significant relationship between deep information 

processing and the total number of credits either. Expectancy does show a large 

significant relationship with TNC (r = -.34), i.e. the higher the self-esteem, that is, a 

low score on the variable, the more credits were obtained. 

 

Table 4.2 Zero-order Correlation Matrix 

Variable INS DIF INV EX DIP TNC GEN AGE ABI 

INS 1.00 -.19**  .35** -.13 -.05 -.01 .04 .16* -.01 

DIF -.19** 1.00 .07 .10 .06 .06 .15* -.05 -.05 

INV .35** .07 1.00 -.49** .07 .33**  .20** .14* .27**  

EX -.13 .10 -.49** 1.00 -.11 -.34** -.10 -.11 -.34**  

DIP -.05 .06 .07 -.11 1.00 -.04 -.12 .28** .04 

TNC -.01 .06 .33** -.34** -.04 1.00 .25** -.21** .44**  

GEN .04 .15* .20** -.10 -.12 .25**  1.00 -.13* .20**  

AGE .16* -.05 .14* -.11 .28** -.21** -.13* 1.00 -.17* 

ABI -.01 -.05 .27** -.34** .04 .44**  .20** -.17* 1.00 

Note. INS = quality of instruction, DIF = perceived difficulty, INV = involvement, EX = 

expectancy, DIP = deep information processing, TNC = total number of credits, GEN = 

gender, AGE = age, ABI = ability. 

*p < 0.05, two-tailed. ** p < 0.01, two-tailed. 

 

Analysis of the Model 

After cross-validation of the model, the hypothetical relationships between the 

variables were analysed on the total sample. The final model explained 17% of the 

variance in total number of credits. In the next section, we discuss the results related 

to the aforementioned research questions. Table 4.3 illustrates the standardised 

indirect and total effects. Furthermore figure 4.2 illustrates the standardised direct 

effects. 

 

Background variables and perceptions of the learning environment. 

We expected effects of gender on the perceptions of instruction and the 

perceived difficulty. Figure 4.2 shows that gender affected perceived difficulty 

directly and positively (.15). That is, in contrast to male students, female students 
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were more likely to rate the assignments and the course as easy. The effect of gender 

on the perceived quality of instruction was not significant. 

Next to the effect of gender on the perceptions of the learning environment, 

the path-analysis yielded a significant direct effect of age on the quality of instruction 

(.10). This implied that the older student was more likely to be satisfied with the 

quality of the course and the instructor. 

Finally, we expected effects of ability on the quality of the instruction or the 

perceived difficulty. Neither of these relationships was found to be significant. The 

analysis shows that ability only affected involvement (.22). This effect indicates that 

students with a higher ability were more likely to attend classes and to do the 

requested assignments. 
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Table 4.3. Standardised Indirect and Total Effects  

 GEN AGE ABI INS DIF INV EXP DIP 

 Ind. Tot. Ind. Tot. Ind. Tot. Ind. Tot. Ind. Tot. Ind. Tot. Ind. Tot. Ind. Tot. 

INS - ns - .10 - ns - - - - - - - - - - 

DIF .00 .14 ns ns -.02 ns -.03 -.03 -.02 -.02 -.08 -.08 ns .20 - - 

INV .05 .05 ns ns ns .22 -.01 .39 ns .22 -.02 -.02 .04 .04 - - 

EXP -.02 -.02 ns ns -.09 -.09 -.17 -.17 -.10 -.10 ns -.43 -.02 -.02 - - 

DIP ns ns ns .19 ns ns .02 ns ns ns .05 .05 ns -.11 - - 

TNC ns .18 ns ns ns .32 ns ns ns ns ns ns ns ns - ns 

Note. INS = quality of instruction, DIF = perceived difficulty, INV = involvement, EX = expectancy, DIP = deep information processing, TNC = total number 

of credits, GEN = gender, AGE = age, ABI = ability. 

ns implies not significant, (t-score < 1.65 or < -1.65). 
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Figure 4.2. Final model 
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In summary, figure 4.2 illustrates that the variable age has a direct effect on 

the perceptions of the quality of instruction, while both gender and ability show no 

significant effects on the perception of the quality of instruction. The older students 

indicated more often that they were satisfied with the quality of instruction. In 

addition, gender has the largest significant positive direct effect on the perceived 

difficulty, which implies that female students indicated more often that they found the 

course easy. Finally, figure 4.2 shows that ability has the largest direct positive effect 

on students’  perceptions of involvement; thus, students with a higher ability indicated 

that they attended classes more often and did the assignments more often. 

Beside these effect of the background variables on the quality of instruction, 

we see that gender and ability both have a positive significant effect on the total 

number of credits (of .18 and .31). That is, female students and students with a higher 

ability achieved more credits than male students or students with a lower ability do. 

Furthermore, age has a direct effect on the deep information processing approach 

(.20); the older students were more likely to use a deep information processing 

approach. 

 

Perceptions of the learning environment, motivation and deep information 

processing. 

We expected that whenever the teachers were sufficiently available for 

questions, when they answered the questions satisfactorily and when the course was 

not too difficult, students would a) do the assignments and go to classes more often b) 

use a deep information processing approach and, when more involved, c) be 

motivated to study. 

Figure 4.2 and table 4.3 illustrate the standardised direct, indirect and total 

effect of the students’  perceptions of the learning environment on both motivation and 

information processing. When examining figure 4.2, we see that, as expected, both the 

quality of instruction and the perceived difficulty of the course have a positive direct 

effect on a student’s involvement (.39 and .22 respectively). However, we did not 

observe a significant relationship between the quality of the instruction and the use of 

a deep information processing approach, nor between the perceived difficulty and the 

use of a deep information processing approach. 

Figure 4.2 demonstrates that the perceptions of involvement significantly 

affect students’  motivation (-.43). That is, the more a student was involved the more 
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he or she was self-confident. Beside that, the analysis yielded a significant effect of a 

student’s expectancy on the perceived difficulty of the course. That is, the more the 

student indicated to be self-confident, the less likely he or she perceived the course as 

too difficult (.20). The analysis yielded no significant effect of the quality of 

instruction and perceived difficulty on the deep information processing approach. 

 

Information processing approach, motivation and achievement. 

The third question concerned the relationship between a student's deep 

information processing, motivation and achievement. When observing the total 

model, we see that the effect of motivation on the deep information processing 

approach is negative (-.11). This implies that a low perceived competence was related 

to a surface information processing approach. The hypothesised effect of deep 

information processing on achievement was not found significant. 

 

4.5 Discussion 

This study aimed to provide more insight into the relationship between student 

background variables, students’  perceptions of the learning environment, students’  

motivation and deep  information processing approach and achievement. The analysis 

related to the background variables and the perceptions of the learning environment 

revealed that, first of all, gender affects the perceptions of difficulty. Female students 

indicated more often than male students that they found the subject matter and course 

easy. This effects might be a direct result of the ratio of female and male students. The 

more female students in a sample, the more likely an effect for female students is 

found. Despite this notion, it seems important to take gender into account, especially 

since comparable departments might have a comparable gender ratio. In addition to 

gender, the analysis showed that age was an important indicator of the perceptions of 

the quality of instruction. That is, older students rated the quality of the teacher and 

the course more positively. In contrast to age, ability did not affect the perceptions of 

the quality of instruction or the perceived difficulty of the course. Nonetheless, ability 

did have a large effect on a student's achieved total number of credits. This latter 

finding is in concordance with earlier findings (for example van der Hulst &  Jansen, 

2002; de Jong et al. 1997; Need & de Jong, 1998; Pike and Saupe, 2002) and 

illustrates the importance of including ability in a model for explaining achievement. 
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The second question of the study concerned the relationship between student 

perceptions of the learning environment, motivation and deep information processing 

approach. As expected, students’  perceptions of instruction and difficulty did affect 

students’  involvement. Furthermore, as was expected, a student's involvement did 

affect motivation. It appears that students who go to classes or do their assignments 

are the self-confident students. Greenwald and Gillmore (1997) did specify a 

relationship between student ratings, motivation and achievement. However, the 

direction of this relationship needs to be examined more closely. 

In contrast to the effect of the perception of involvement on motivation, this 

study showed no significant relationship between the quality of instruction, the 

perceived difficulty and the student’s deep information processing approach. This 

result is rather surprising seeing that previous studies have shown relationships 

between the quality of instruction and the information processing approach (Ramsden 

& Entwistle, 1981; Trigwell &  Prosser, 1996). Perhaps, in our model, the relationship 

between quality of instruction and achievement is mainly mediated by involvement 

and motivation, while the deep information processing approach is of lesser 

importance. 

 The last question concerned the relationship between motivation, deep 

information processing and achievement. The analysis revealed that motivation, but 

not deep information processing, was positively related to the total number of credits. 

That is, students with a higher perceived self-confidence obtained more credits than 

students with a lower perceived self-confidence. The finding that deep information 

processing is not significantly related to achievement is rather remarkable, but is in 

concordance with other studies on the relationship between learning approaches and 

an outcome variable. It might just be that grades are affected by the assessment 

procedures, which focus on memorising knowledge rather than on a conceptual 

mastery of the subject matter. Biggs (1996) suggested that if students need to learn 

deep information processing strategies they should be assessed on these skills and not 

on surface learning skills. Finally, it might be that a strategic learner uses both 

superficial and deep approaches to studying and knows when to use which approach 

to studying. 

There are limitations to this study. This study was limited to two cohorts of 

first-year-students in one department in the faculty of Arts. The results of this analysis 

might differ for departments, faculties, universities and, since our education system 
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differs from those from foreign countries, for other countries. Evidently, this study 

needs to be replicated on a wider scale, including not only first-year, but also second, 

third and fourth year students. In addition, due to the way of data collection (i.e. 

during classes) the students who filled in a questionnaire might have been a specific 

student group. For example, it might have been the more motivated students who used 

the appropriate deep information processing strategies and attended the classes. On 

the other hand, it might have been the students with a less appropriate learning 

strategy who came to lectures for structure and organisation of the subject matter. 

Post-hoc analyses revealed that the two groups of students did not significantly differ 

on motivation or on the deep information processing approach. However, these 

students did differ in their achievement. That is, students who attended the classes 

obtained significantly more credits than the students who did not attend classes. 

Next to these aspects related to sampling, another limitation concerns the use 

of self-report questionnaires. Despite the fact that self-report questionnaires can be 

used to measure students ratings of motivation and information processing strategies 

(Pintrich & De Groot, 1990) this study needs to be replicated by using other measures, 

such as think-aloud protocols, diary-methods, observations or structured interviews. 

Finally, comments can be made on the instruments used to obtain data on 

ratings. There has been a discussion on the validity and reliability of the student 

ratings used to measure the quality of instruction (see for example Shevlin, Banyard, 

Davies, &  Griffiths, 2000). However, Marsh and Bailey (1993) stated that whenever 

measured by well-constructed instruments, student ratings are multi-dimensional, 

reliable, stable, valid against other indicators of effective teaching and unaffected by 

potential biases to ratings. 

The results of this study provide some important implications for theory and 

practice. The analysis indicated that ability is an important contributor to variance in 

achievement. But more importantly, the analysis indicated that the student motivation 

is an equally important contributor to the variance found in the total number of 

credits. That is, students who are self-confident will achieve higher numbers of 

credits. This finding provides a challenge to both university teachers and departments: 

enhancing student’s self-confidence, their feeling of being in control and finally 

stimulating students to study regularly. These aspects are achieved, for example, by 

flexibly adapting the amount of instructional support and especially balancing the 

relationship between external regulation and self-regulation (De Corte, 2000). 
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The results, furthermore, confirm the hypothesis that the quality of the 

learning environment, which is in fact under control of the department, affects student 

motivation through involvement. More specifically, the analyses revealed that aspects, 

such as the perceived quality of instruction in terms of structure and organisation and 

the perceived difficulty of a course directly affected students’  involvement. It goes 

without saying that enhancing the quality of instruction and reducing the perceived 

difficulty of the course are important aspects that need to be examined in more detail. 

Furthermore, these analysis indicated the importance of involving students in the 

department by motivating them to do the assignments and by motivating them to 

come to classes regularly. This stresses the importance of integrating students in the 

department as we already mentioned in our introduction. 

It seems important to enhance the students’  expectations of a course for 

example by giving them information about the goals in advance but also by giving 

them assignments to practice for the assessment. Evidently, the effects of these 

measures need to be examined in more detail in further investigation. Finally, beside 

enhancing the expectations of the students it is important to match the level of the 

subject matter to the students’  knowledge level (De Corte, 2000). 

This study underlines the importance of initialising a broader set of studies 

that examine the relationships between student variables, the perceptions of the 

learning environment, cognitive approaches, motivation and achievement. Further 

investigation could for example include information on effects for different outcome 

variables, e.g. total number of credits compared to grade point averages. Next to 

different outcomes, these studies could focus on various groups, e.g. comparisons in 

terms of countries, universities, departments, gender and age. Finally, these studies 

could focus on the question whether the effects of learning environments on 

information processing and on motivation remain stable over several years. 

 



 


