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 Chapter 3. Motivation, deep information processing and academic achievement 

 

Abstract 

This study investigated the question of whether a student’s expectancy, values and 

affect influenced the deep information processing approach and achievement at the 

end of the first and the second academic year. 535 first-years students, in the 

University of Groningen, filled out a self-report questionnaire at the beginning of the 

first year, near the end of the first year and near the end of the second year. The 

administrations provided data on academic achievement. Covariance analysis 

indicated that the student’s expectancy and values affected the total number of credits 

directly and positively. However, the expected relationship through deep information 

processing strategy use was not found. The analysis showed a relationship between 

the student’s expectancy and values and the deep information processing approach. 

However, this deep information processing approach did not affect academic 

achievement. 

 

3.1 Background of the Study 

 For many years now, educational researchers have examined the aspects that 

enhance study progress or prevent students from dropping out (for example, Bean, 

1980; Bean & Metzner 1985; Bijleveld, 1993; Jansen, 1996; Pascarella, 1980; Prins, 

1997; Tinto, 1975, 1987). These studies have shown that apart from cognitive factors, 

motivation and emotion are important factors in explaining variance in educational 

outcome. 

 What motivates students, who are faced with a challenge, to persist, while other 

students decide to drop out? The question of how motivation facilitates learning and 

how it enhances performance has been an important point of departure in educational 

research over the past decades (for a review see Covington, 2000; Eccles &  Wigfield, 

2002). This article starts from an expectancy-value model of motivation (Eccles & 

Wigfield, 2002; Jacobs & Newstead, 2000; Pintrich & De Groot, 1990; Wolters & 

Pintrich, 1998). In this model, motivation consists of three components, namely (a) an 

expectancy-component, which concerns the student’s belief about his or her ability to 

perform the task, or in other words, it concerns the question “can I do the task?” ; (b) a 

value-component, which refers to the student’s goals and beliefs about the importance 

and interest of the task, or in other words, “why am I doing this task?” ; and finally (c) 
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an affective-component, which refers to the student’s emotional responses to the task, 

in other words, “how do I feel performing this task?”  

 The basic assumption regarding the expectancy-component is that students 

believe they can do a task and they believe that they are responsible for success in this 

task (Eccles &  Wigfield, 2002; Pintrich & de Groot, 1990; Wolters & Pintrich, 1998). 

The relationship between expectancy and achievement is mediated by cognitive and 

meta-cognitive strategy use. More specifically, the students who believe that they are 

capable of performing a task use more, and more appropriate, cognitive and meta-

cognitive strategies. Furthermore, these students are more likely to persist in 

performing the task (e.g. Tuckman, 1991; Vollmeyer & Rheinberg, 2000).  

 Various studies on the values, goals and beliefs about the importance and 

interest of a task have shown that goals influence school achievement through the 

quality, timing and appropriateness of various cognitive strategies (Covington, 2000). 

More specifically, it is assumed that learning goals, which increase one’s competency, 

understanding and appreciation for what is learned, favour deep-level, strategic 

processing of information that enhances school achievement (Covington, 2000; 

Eppler & Harju, 1997; Jacobs & Newstead, 2000). Pintrich and de Groot (1990) stated 

that students with this motivational orientation, which involves goals of mastery, 

learning and challenge and the belief that a task is important and interesting, use more 

meta-cognitive and cognitive strategies and are more effective in their effort 

regulation. Goals that involve performance or outperforming others, on the other 

hand, result in superficial, rote-level processing (Covington, 2000).  

 Studies on the affective-component have shown that various emotions influence 

both the quality of thinking and cognitive information processing (Wolters & Pintrich, 

1998). Positive emotions, such as curiosity, generally enhance motivation and 

facilitate learning and performance. Negative emotions, like mild anxiety, can also 

enhance learning and performance by focusing the learner’s attention on a particular 

task (Hermans, 1980). However, intense negative emotions, like anxiety, panic, 

insecurity and related thoughts, such as feeling incompetent, generally affect 

motivation, interfere with learning and contribute to a lower performance (Sarason, 

1986).  

 In the educational context, most of the studies have focused on test anxiety and 

fear of failure. These studies have shown that test anxiety is related to cognitive and 

meta-cognitive strategy use and to effort management (Pintrich & de Groot, 1990; 
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Wolters & Pintrich, 1998). However, the results related to the relationship between 

test anxiety, strategy use and effort management are not always clear. As Pintrich and 

De Groot (1990) illustrated, in some studies highly anxious students appear to be as 

effortful and persistent as lowly anxious students, while in other studies highly 

anxious students do not persist, avoid tasks or do not use the appropriate cognitive 

strategies. 

 These studies show  that cognitive and meta-cognitive strategy use mediates the 

relationship between expectancy, values, affect and achievement. However, despite 

this database of information on the relationship between motivation, meta-cognitive or 

cognitive strategy use and achievement, at least two aspects need to be examined. To 

begin with, research has focused on the relationship between motivation and cognitive 

and meta-cognitive strategy use (i.e. in which learning goals favour deep learning 

strategies and performance goals favour superficial learning strategies) and on the 

relationship between cognitive or meta-cognitive strategy use and achievement (in 

which it is assumed that deep level learning enhances achievement). However, studies 

that incorporate these three aspects of motivation, cognitive/meta-cognitive strategy 

use and performance are scarce (Covington, 2000).  

 Secondly, most studies have examined the relationship between motivation and 

cognitive processing with a cross-sectional design. That is, research into motivation in 

higher education does not tend to examine changes in effects of motivation. 

Nonetheless, longitudinal research seems especially important; motivation consists of 

ongoing processes and of processes that develop over time. Therefore, more 

information is needed on whether the effects of motivation on achievement change 

over years and if so, how these effects change over years (Jacobs & Newstead, 2000).  

 This article starts from these two aspects and discusses a longitudinal study on 

the relationship between motivation, cognitive strategy use and achievement. More 

specifically, the main problem of how motivation influences achievement through 

cognitive processing is described based upon the following sub questions:  

(a) What is the relationship between a student’s motivation, in terms of expectancy, 

values and affect, and a student’s deep information processing approach? 

(b) What is the relationship between a student’s motivation and academic 

achievement in terms of total number of credits? 

(c) What is the relationship between a student’s deep information processing 

approach and academic achievement? 
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(d) What is the relationship between a student’s motivation, deep information 

processing approach and achievement at the end of the first and the second year? 

 

3.2 Method 

Subjects 

In 1999, a longitudinal project, called “Effectiveness of Higher Education” , 

started at the Centre for Research and Development of Higher Education. The data 

used in this study were collected as part of this project. The sample included 565 first-

year students in the University of Groningen. The students were divided over four 

departments, namely two departments in the Faculty of Economics and Business 

(n=305, male=228, female=77, average age at the time of the first measurement: 18 

years and 2 months and n=39, male=30, female=9, age: 17 years and 6 months), a 

department in the Faculty of Mathematics and Natural Sciences (n=75, male=35, 

female=40, age: 18 years and 5 months) and a department in the Faculty of Arts 

(n=147, male=40, female=106, age: 18 years and 8 months).  

 

 

Measures 

 During the first two academic years, data were collected on student motivation, 

student deep information processing approach and on student achievement. Three 

student background variables were included in the study, namely gender (GEN), age 

(AGE) and ability (ABI), which was defined as a student’s grade point average in 

secondary education. The Total Number of Credits (TNC) after 12 and 24 months 

were included as an outcome variable. This variable varied between 0 to 84 credits; 1 

credit is an estimated study load of 40 hours. The departmental administrations 

provided information on the background data and achievement data. 

The data on student motivation and student information processing approach 

were collected through a self-report questionnaire. The students filled in a self-report 

questionnaire on three occasions, namely in October/November 1999, May 2000 and 

May 2001. The researcher handed out the questionnaire during lectures and tutorials 

and urgently requested the students to fill in the questionnaire. The questionnaires 

were collected on the spot. This procedure was repeated two times at each of the four 

departments. Table 3.1 displays the response percentages, corrected for dropout, for 

the four departments. The first and second department are from the faculty of 
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Economics and Business, the third department is from the faculty of Mathematics and 

Natural Sciences and the fourth department is from the faculty of Arts. 

 

Table 3.1 Response in Absolute Numbers and Percentages  

Department Measurement 1 Measurement 2 Measurement 3 

 n percentage n percentage n percentage 

1  179 59 121 41 118 48 

2  31 79 24 65 19 63 

3  61 81 36 51 38 63 

4 74 51 58 46 33 42 

Total 345 61 239 45 208 50 

Note. n = absolute number of students. 

 

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

student deep information processing approach. 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).  

Guided by a factor analysis, with principal components analysis, varimax 

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

The first factor Expectancy (E1, E2 and E3) consisted of eight items regarding the 

level of perceived competence and self-confidence. The reliability of this scale varied 

from �  = .72 at the first occasion to �  = .70 at the second occasion and �  =.75 during 

the last occasion. This factor was negatively phrased, i.e. a high score implied a low 

perceived competence and self-confidence.  

The second factor Values (V1, V2 and V3) consisted of three items regarding 

the level of a student’s intrinsic value of the study. The higher the score the more the 

student would perceive the study as appealing. The reliability of this factor varied 

from �  = .67, �  = .69, �  = .58 during the three occasions.  

The third factor Affect (A1, A2 and A3) consisted of nine items that indicated 

the student’s incompetence fear and test anxiety. In this case, a high score implied a 

higher level of incompetence fear or test anxiety. The reliability of this factor varied 

from �  = .86 and �  = .85 at the first two occasions and �  = .82 at the last occasion.  
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Further factor analysis resulted in three scales regarding the deep information 

processing approach. The first scale Critical reading consisted of nine items and 

contained items, such as “When I read a complicated text I understand the intention of 

the text fairly quickly.”  The reliability of this factor varied from α = .78, α = .81, α = 

.75 over the three measurements. The second factor Broaden one’s context consisted 

of eight items like “When I read a complicated text I think of examples myself.”  The 

reliability of this factor varied from α = .82, α = .77 to α = .82 over the three 

measurements. The final factor Structuring consisted of seven items like “When I read 

a complicated text I pay attention to the paragraph division in the text.”  The reliability 

of this factor varied from α = .76, α = .71 to α = .78 over the three occasions. The 

answers on these three scales were rated along a 5-point Likert scale from 1 “never” 

to 5 “always.”  These three scales were combined in a sum score (D1, D2 and D3) to 

conform to the instructions in the manual of the Test for Deep Information Processing 

(Schouwenburg & Schilder, 1996). Appendix D illustrates the motivation scales and 

the deep information processing scales. 

 

3.3 Results 

Relationship between Attending Classes and Motivation; Selectivity of the Sample 

 Data were collected during lectures and tutorials. However, students who did not 

attend class did not have the opportunity to fill in the self-report questionnaire. To 

examine whether the students who attend class differed from those who did not attend 

class, we sent questionnaires to the students who did not attend class during the third 

measurement. We examined whether these students differed in ability, motivation, 

deep information processing and achievement. 

 The 416 students, who were still enrolled at the third measurement, were 

divided into three groups, namely the students who went to classes and filled in the 

questionnaire at the third measurement (n = 147), the students who did not attend 

classes but did respond (n = 61) and the students who did not respond at all (n = 208). 

The differences in ability, motivation, deep information processing approach and 

TNC, between the three groups, were analysed with a one-way ANOVA. The analysis 

showed several significant differences. The analysis showed a significant difference in 

ability (F = 10.42, p = .00). That is, the students who filled in the questionnaire during 

class were the students with the highest ability. Furthermore, the students who filled 
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in the questionnaire but did not attend class had a higher ability than students who did 

not attend class or fill in the questionnaire. Beside that, when comparing the two 

groups of students who filled in the questionnaire, we found a significant difference in 

critical reading (F = 5.09, p = .01). That is, the students who filled in the 

questionnaire during class used the deep information approach less. Finally, the 

analysis showed a significant difference in total number of credits (F = 58.45, p = 

.00), that is, the students who went to classes and filled in the questionnaire obtained 

the highest number of credits. The students who did not fill in the questionnaire or 

went to classes, on the other hand, obtained a lower number of credits. 

 This analysis indicates that students who attend class and students who do not 

attend class differ on several aspects related to the ability, deep information 

processing approach and the achievement. The selectivity of the sample needs to be 

taken into consideration when interpreting the analyses and the conclusions. 

 

Bivariate Relationships 

As mentioned before, we included those students who were still enrolled at the 

time of the third measurement (n = 416). Table 3.2 indicates the zero-order correlation 

matrix, which includes summary statistics. This matrix is used to examine the bivariate 

relationships in more detail. 
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Table 3.2 Zero-Order Correlations and Summary Statistics for the Variables  

 Gen Age Abi A1 E1 V1 A2 E2 V2 A3 E3 V3 D1 D2 D3 TNC1 TNC2 

Gen 1.00                 

Age -.04 1.00                

Abi .11* -.17** 1.00               

A1 .36** .14** -.07 1.00              

E1 -.11 .08 -.14* .19** 1.00             

V1 .23** .06 .01 .03 -.24** 1.00            

A2 .33** .17* -.05 .72** .20* .14 1.00           

E2 -.17* .06 -.13 .17* .72** -.10 .20** 1.00          

V2 .08 .09 -.14* .10 -.15* .56** .12 -.12 1.00         

A3 .40** .29** -.07 .71** .11 .09 .73** .07 .13 1.00        

E3 -.26** .09 -.12 .12 .65** -.14 .11 .77** -.18* .15* 1.00       

V3 .17* .09 .11 .13 -.24** .51** .11 -.17 .52** .03 -.24** 1.00      

D1 .11 .16* .05 .00 -.28** .37** -.02 -.11 .30** .16* -.25** .35** 1.00     

D2 -.01 .16* .05 -.11 -.16* .29** -.09 -.13 .33** .06 -.22* .32** .74** 1.00    

D3 .06 .17* .12 .05 -.08 .22** .00 -.04 .31** .09 -.18* .35** .68** .72** 1.00   

TNC1 .14** -.25** .41** -.04 -.26** .09 -.07 -.28** -.07 -.21** -.21** .09 .01 -.13 -.05 1.00  

TNC2 .20** -.22** .43** .00 -.31** .12* -.04 -.31** -.01 -.20** -.36** .17* -.01 -.10 -.06 .90** 1.00 

M - 19;7 6.87 2.08 2.68 3.58 2.09 2.70 3.50 2.10 2.72 3.60 72.50 73.25 73.51 1239.87 2342.28 

SD - - .64 .64 .59 .62 .60 .56 .64 .57 .60 .57 10.42 8.82 9.40 499.06 954.24 

Note. Gen = gender, Age = age, Abi = ability, A = affect, E = expectancy, V = values, D = deep information processing approach, TNC = total number of credits. 
*p < 0.05, 2-tailed, ** p < .01, 2-tailed. 
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 Table 3.2 indicates that gender is significantly associated with affect (r = .36) 

and with values (r = .23). That is, female students showed a higher amount of 

incompetence fear, test anxiety and interest in the study. The table also shows that age 

is positively related to affect (r = .14). This implies that older students had a higher 

level of test anxiety or fear of failure. Furthermore, the table indicates a significant 

association between a student’s ability and the expectancy (r = -.14). As this variable 

was negatively coded, a high score implied a low amount of self-esteem or self-

confidence. Therefore, a negative correlation implied that a high ability was related to 

a high the amount of self-esteem. Finally, table 3.2 shows that gender, age and ability 

are significantly associated with the total number of credits after 12 months (r = .14, r 

= -.25 and r = .41 respectively). That is, female students, younger students and 

students with a high ability obtained more credits than male students, older students 

and students with a low ability. 

 The student’s expectancy, measured at the beginning of the first year, is 

significantly related to the deep information processing approach (r = -.28) and to the 

total number of credits achieved after 12 months (r = -.26). That is, students with a 

high perceived competence showed a deep information processing approach and 

obtained more credits. Beside expectancy, the variable value is significantly related to 

the deep information processing approach (r = .37). That is, students who were 

interested in the study showed a deep information processing approach to study. The 

student’s value is not significantly associated with the total number of credits. Affect, 

measured at the beginning of the first year, is not significantly related to the deep 

information processing approach or to the total number of credits. 

 When looking at the relationship between motivation and deep information 

processing at the end of the first year (t = 2), we see that only the student’s value is 

significantly and positively related to the deep information processing approach (r = 

.33). That is, students who indicated that they found the study interesting were more 

likely to report using a deep information processing approach. The table shows that 

only the student’s expectancy is significantly related to the total number of credits 

achieved (r = -.28). 

 The table shows that, at the end of the second year, both the expectancy and the 

value are significantly related to the deep information processing approach (r = -.18 

and r =.35). Students with a high perceived competence and interest in the study 

showed a deep information processing approach. Finally, the table shows that the 
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student’s affect, expectancy and value are significantly related to the total number of 

credits (r = -.20, r = -.36 and r = .17 respectively). This indicates that students with a 

high fear of failure, with a low perceived competence and a lack of interest in the 

study obtained fewer credits. 

 

Model and Analyses 

 The hypothetical relationships of the theoretical model were tested by 

combining the afore-mentioned variables in a structural equation model. As figure 1 

illustrates, we expected relationships between gender, age, ability, on the one hand, 

and expectancy, value and affect measured at the beginning of the first-year, on the 

other hand (see for example, Clifton, 1997). Studies have shown that there are 

different relationships between gender and the expectation of success, which have 

been attributed to task-domain (Hyde & Kling, 2001). We expected that younger 

students and students with a higher ability who believed they could succeed in the 

study, were more interested in the study and would be less affected by fear of failure 

or test anxiety. We also expected a positive relationship between the student’s ability 

and the deep information processing approach measured at the start of the first year. 

Finally, we expected a student’s ability to directly influence the total number of 

credits achieved after one and two years (Jansen, 1996). 

 Beside this relationship between the background variables and motivation, we 

expected a relationship between motivation and the deep information processing 

approach. That is, we expected that students with a higher self-confidence, interest in 

the study and a low amount of fear of failure or test anxiety would have a more 

appropriate information processing approach. Furthermore, we expected the 

motivation variables and the deep information processing approach to be related to 

each other over time. We expected that the study results at the end of the first year 

would affect a student’s motivation and deep information approach in the second year. 

We, therefore, added these paths to the model. Finally, as a deep approach to study is 

considered consistent with the goals of higher education, we expected a positive 

relationship between the deep information variable and academic achievement.  
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Figure 3.1. Theoretical model. 
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 Before analysing the theoretical model, the missing values were imputed using 

the expectation-maximization method (EM, Dempster, Laird & Rubin, 1977). This 

algorithm estimates the means, the covariance matrix and the correlation of 

quantitative variables with missing values, using an iterative process. Having imputed 

the missing data, we analysed the model with a maximum likelihood estimation 

method based on a covariance-matrix (LISREL 8.51).  

 At first the model did not fit that well. As this model was, in first instance, an 

exploratory one, we modified the model until a sufficient fit was found. Hu & Bentler 

(1999) suggested to present two indices, based on the maximum likelihood estimation 

procedure, which indicate the fit between the hypothesized model and the observed 

data (i.e. a two-index strategy). According to the authors, this should in the first place 

always be the standardised root mean square residuals (SRMR), which should have a 

cut-off value close to .08. In the second place, this could be the nonnormed fit index 

(NNFI) by Tucker and Lewis (1973), which should have a cut-off value close to .95. 

The theoretical model showed fit indices of SRMR = .12 and NNFI = .84. After 18 

modifications, both fit indices indicate a relatively good fit between the hypothesized 

model and the observed data, i.e. the SRMR = .04 and the NNFI = .95 for the final 

TNC-model. 
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Table 3.3 Standardised direct effects 

 Gen Age Abi A1 E1 V1 A2 E2 V2 A3 E3 V3 D1 D2 D3 TNC1 

Gen                 

Age                 

Abi                 

A1 .35*** .06 ns -.07 ns  .23***             

E1 -.09* .05 ns -.14***   -.23***            

V1 .19*** .02 ns -.01 ns              

A2    .79***    .10***          

E2     .81*** a .11***            

V2      .69***           

A3 .07**   .40***   .50***          

E3 -.07**      -.11  .84***         

V3   .18***    .31***    .47***        

D1   .00 ns  -.23***  .32***            

D2   .11***   .28***   -.12*** -.11** .17***    .82***    

D3      -.11**   .29***   .08** -.19*** .07* .35*** .55***   

TNC1  -.18***  .37***    .00 ns -.12** .07 ns     -.11*   

TNC2   .06**       .02 ns -.09*** .06**   -.07*** .85*** 

Note. a.86 indicates the standardised coefficient for the path E1 to E2, numbers in bold typeface indicate the theoretical effects, and numbers in standard 

typeface indicate modified effects. 

*  p < .05, **  p < .01, ***p < .001  
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 Table 3.3, which shows the standardised direct effects, indicates that four of the 

ten hypothesised effects of gender, age and ability on affect, expectancy, values and 

deep information processing are significant. That is, in this model female students 

indicated that they experienced more fear of failure, a higher self-confidence and 

higher interest in the study. The hypothesised effect of age on motivation was not 

significant. Finally, the effects of ability on affect, values and deep information 

processing were not significant either. The effect of ability on student’s expectancy, 

on the other hand, is significant (-.14). That is, students with a higher ability were 

more self-confident than students with a lower ability. 

 

 The Relationship between Motivation and Deep Information Processing. 

 The first research question in this study concerned the relationship between 

motivation and deep information processing (DIP). Table 3.3 indicates that the three 

hypothesised relationships between motivation and deep information processing at the 

end of the first year are significant. The table indicates that affect (A2) is negatively 

related to deep information processing (D2) (-.12). This implied that students 

indicating that they experience fear of failure, or incompetence-fear reported that they 

used deep information processing strategies less often. Furthermore, the expectancy 

factor negatively affects deep information processing at the end of the first year (-.11). 

That is, students with higher perceived competence (i.e. a low score on the variable) 

read more critically, structured the information and broadened their context. Finally, 

the table indicates that the student’s value is positively related to the student’s deep 

information processing approach (.17); whenever a student thought the study was 

interesting, he or she would more likely report a deep information processing 

approach.  

 When comparing these relationships to the relationships between the motivation 

variables and deep information strategy use in the second year, we see that the effect 

of affect on deep information processing strategy has become positive (.08). That is, 

students who experienced fear of failure indicated that they used deep information 

processing strategies more often. The effects of the student’s expectancy and value on 

the deep information processing approach change slightly in magnitude but not in 

direction. 
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The Relationship between Motivation and Total Number of Credits. 

 The second research question concerned the relationship between motivation 

and achievement in terms of total number of credits (TNC). The analysis showed that 

three out of six hypothesised effects were significant, namely of the student’s 

expectancy at the end of the first year on the TNC (-.12), of the expectancy at the end 

of the second year on TNC2 (-.09) and of the student’s value at the end of the second 

year on TNC2 (.06). That is, students who have a high amount of self-confidence at 

the end of the first year obtained more credits at the end of the first year. Furthermore, 

the students who had high perceived competence at the end of the second year and the 

students who perceived their study as interesting obtained more credits at the end of 

the second year. 

 

 The Relationship between Deep Information Processing and Total Number of 

Credits. 

 The analysis showed that the deep information processing approach, measured 

at the end of the first year, is negatively associated with the total number of credits (-

.11). That is, students who reported that they used more deep information processing 

strategies obtain fewer credits. The same relationship is found in the second year. 

 

 The Relationship between Motivation, Deep Information Processing and TNC 

after One Year and after Two Years. 

 The analysis showed that, as expected, motivation is significantly associated with the 

deep information processing approach in the first year and in the second year. 

Students who indicated that they had a high fear of failure used less deep information 

processing strategies in the first year. However, the same students indicated that they 

used more deep information processing strategies in the second year. Students with 

high self-confidence and an interest in the study indicated that they used deep 

information processing strategies in both the first and the second year.  

 In contrast to the expectations, only the student’s expectancy at the end of the first 

year,  the expectancy at the end of the second year and the values at the end of the 

second year are significantly associated with the total number of credits. That is, 

students with high self-confidence and interest in the study, in the second year, 

obtained more credits than other students do. 
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 The final hypothesis concerned the relationship between the deep information 

processing approach and the total number of credits. The analysis showed that both 

the deep information processing approach at the end of the first and at the end of the 

second year is negatively associated with the total number of credits. That is, more, or 

more appropriate, processing strategies do not automatically resulted in a higher total 

number of credits. 

 In summary, the analyses showed that (1) motivation in terms of affect, expectancy 

and values affects the deep information processing approach, (2) the expectancy at the 

end of the first year, the expectancy at the end of the second year and values at the 

end of the second year affect the total number of credits achieved and, (3) the deep 

information processing approach negatively influences the total number of credits. 

 

3.4 Conclusion and Discussion 

 This study investigated the relationship between motivation, deep information 

processing and achievement. The aims of this investigation were (1) to study the 

relationship between motivation and deep information processing, (2) to investigate 

the relationship between motivation and achievement, and finally (3) to explore the 

relationship between deep information processing and achievement. 

 The results of the analyses provide important evidence for the linkage of 

motivation, cognitive processing and academic achievement. The finding that a 

student’s perceived competence influences the use of deep information processing 

strategies coincides with various studies (for example, Pintrich & de Groot, 1990; 

Tuckman, 1991; Vollmeyer & Rheinberg, 2000). The analysis further showed that 

motivation in terms of expectancy influenced the total number of credits achieved at 

the end of the first and at the end of the second year. Furthermore, the finding that the 

value factor was positively related to deep information processing confirms the 

hypothesis that intrinsic value is related to cognitive processing. For example, Wolters 

and Pintrich (1998) concluded, in their study, that students who valued the subject and 

were interested in the subject were more likely to report a deep information 

processing approach. The differences in effect of fear of failure and test anxiety on 

achievement through deep information processing, that is negative in the first year 

versus positive in the second year, illustrates the inconsistency of the effects of fear of 

failure and test anxiety mentioned before. This result illustrates that the effect of 
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motivation might be subject to changes over time. This finding provides an interesting 

topic for further investigation. 

 The analysis showed that, contrary to our expectations, deep information 

processing was negatively related to achievement. This finding corresponds to work 

of Pintrich and De Groot (1990) who did not find a relationship between self-efficacy 

and performance either when cognitive engagement variables were included in the 

analyses. They suggested that, even though self-efficacy might play an important 

facilitative role in cognitive engagement, cognitive engagement itself might be seen 

more as an indicator of actual behaviour and less of achievement in terms of GPA or 

TNC. That is, cognitive engagement could be enhanced by teaching students about the 

different cognitive and meta-cognitive strategies, while enhancing a student’s 

motivation would enhance the frequency of use of these strategies.  

 Also, Lizzio, Wilson and Simons (2002), in their study on the relationship 

between perceptions of the learning environment and academic outcomes, found a 

positive relationship between reported surface approach and GPA for commerce 

students but not for humanities students. They suggested that characteristics of the 

learning environment, such as a job-specific and narrow vocational focus, might be an 

important intermediating variable. Further, the relationship between a deep 

information processing approach and academic achievement might be mediated by 

another characteristic of the learning environment, i.e. the assessment procedure. This 

procedure might 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 strategies and not 

on surface learning strategies. This observation is well illustrated by a remark from a 

student on these deep information-processing skills: “ I always try to think of 

examples and go to the library to collect books on the same topic. However, this 

strategy is not really effective, because it takes too much of my study time and that is 

something I do not have.”    

 To summarise, does motivation affect achievement through the deep information 

processing strategy? When looking at the final longitudinal model, which includes the 

student’s affect, expectancy, value, deep information processing approach and 

achievement over the two years, we see that the student’s expectancy and value 

influenced the total number of credits directly. In this case, motivation indeed resulted 

in higher academic achievement. However, the expected relationship through deep 
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information processing strategy use was not found in this study. Even though students 

who have high perceived competence and who find their study interesting did indicate 

that they process the information deeply, a deep information processing approach did 

not automatically result in a higher total number of credits. 

 There are several limitations to these findings. First, the generalisability of this 

study is limited to the students in the four departments in the University of Groningen. 

Furthermore, due to the way of data collecting, the students who filled in a 

questionnaire were probably a specific student group. Evidently, this study needs to 

be replicated with students from more departments and from more universities. 

Furthermore, both motivation and deep information processing variables were 

collected using a self-report questionnaire. Despite the fact that self-report 

questionnaires can be used to measure students ratings of motivation and cognitive 

processing strategies (Pintrich & De Groot, 1990), this study needs to be replicated 

with other measures, such as think-aloud protocols, diary-methods, observations or 

structured interviews.  

 Overall, there are some important messages for teachers and developers in 

higher education. Students have various motives to study. These differences might 

either be the result of student characteristics like age, gender and ability or, more 

importantly, of departmental characteristics. Departments and teachers can influence 

motivation and deep information processing strategies by adapting instruction and 

curricula accordingly (Blumenfeld, 1992; Paulsen & Feldman, 1999; Tuckman, 

1991). For example, by developing and maintaining the student’s interest in the 

subject matter, by providing a high quality of the learning environment and by 

illustrating the meaning and the purposes of the course and by indicating the reasons 

for learning, departments could affect student’s motivation. The how and why of the 

interactions between the department, the expectancy, value, affect, the deep 

information processing approach and achievement provides us with an important 

starting-point for further investigation.  


