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CChhaapptteerr  66..  TThhee  mmoottiivvaattiioonn  ccaakkee::  DDii ff ffeerreenntt  ooccccaassiioonn,,  ddii ff ffeerreenntt  

ppeerrcceeppttiioonn  ooff   ff llaavvoouurr 

 
 
Intrinsic motivation within and across time. The case of extrinsically 
oriented students5 
 
 
Self-determination theory assumes that healthy motivation needs to be intrinsic in nature 
and that the basic psychological needs competence, autonomy and relatedness are 
prerequisites for intrinsically motivated behaviour. Intrinsically motivated students in turn 
show more persistence and understanding of classroom material. However, in (pre-
vocational) secondary education, many students have an extrinsic orientation and we cannot 
assume that the principles advocated by self-determination theory are automatically 
applicable in this context. We tested a model relating basic psychological needs via 
intrinsic motivation to persistence and performance at two waves using data from 476 
students (aged 11-17) attending pre-vocational secondary education. Structural equation 
analysis showed that a partial mediation model fitted the data best at both waves. 
Interestingly, the strength of the effects varied across waves, such that relatedness and 
autonomy became negative predictors of intrinsic motivation for a familiar task. The 
practical and theoretical implications of these findings are discussed.  
 
Keywords: self-determination theory; structural equation modeling; adolescents; learning 
 
 
The importance of classroom motivation in secondary education is undisputed. 
Unfortunately, there are many motivational problems in the classroom. Students in 
their early adolescence show a decline in motivation and interest in school (e.g., 
Eccles et al., 1993). Additionally, late adolescent students show a general decline 
in achievement and mastery goals as compared to younger students (Mansfield & 
Wosnitza, 2010).  

Furthermore, in class there is a strong emphasis on extrinsic motivation. 
Teachers evaluate and monitor learning by grading their students’ performance 
(Ryan & Weinstein, 2009). As a consequence, classroom performance is 
commonly assessed with tests and exams, which may lead students towards 
extrinsic orientations. According to self-determination theory (SDT; Deci & Ryan, 
2000a), under such conditions feelings of enthusiasm and interest are in danger of 
being replaced by experiences of anxiety, boredom and alienation (Niemiec & 
Ryan, 2009). Imposing external control might even disrupt students’ natural 

                                                 
5 This chapter is submitted for publication as: Van Nuland, H. J. C., Taris, T. W., 
Boekaerts, M., & Martens, R. L. (2010). Intrinsic motivation within and across time: The 
case of extrinsically oriented students. 
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tendency to learn. Therefore, the present study was designed to test the predictions 
generated by SDT in a predominantly extrinsically oriented context.  
 
6.1.1. Self-determination theory: Research findings 
SDT is a universal motivation theory that is presumed to apply to individuals of all 
age groups across all situations (Ryan & Deci, 2000b). This implies that SDT can 
also be applied in the educational context (Reeve, 2002). SDT proposes that people 
have a natural tendency to learn. Within SDT the concept of motivation can either 
be intrinsic or extrinsic. Intrinsic motivation refers to the motive to engage in 
activities for the joy that pursuing the activity itself gives, as distinguished from 
extrinsic motivation, where behaviour relies on external rewards (Deci & Ryan, 
1985). Research has emphasized the importance of creating a favourable 
learningenvironment in order to elicit intrinsic motivation. Deci and Ryan’s SDT 
states that intrinsic motivation flourishes when three psychological needs are 
fulfilled in the learning environment. These are the perception of autonomy, a 
feeling of competence, and experiencing social relatedness. The hierarchical model 
of motivation according to SDT (Vallerand, 1997) is depicted in Figure 1. 
 

Figure 1. The theory-based SDT model. 
 
Many studies confirmed parts of the model that underlies SDT. For 

instance, it has been shown that intrinsic motivation elicits positive behaviour 
including persistence, preference for understanding, and curiosity, which in turn 
results in better performance (Reeve, 2002; Ryan & Deci, 2000a). A body of 
research documents aspects of the SDT framework in educational contexts (e.g., 
Benware & Deci, 1984; Burton, Lydon, D’Alessandro, & Koestner, 2006; Grolnick 
& Ryan, 1987; Kage & Namiki, 1990; Koestner, Ryan, Bernieri, & Holt, 1984; 
Ryan & Grolnick, 1986; Standage, Duda, & Ntoumanis, 2006; Tsai, Kunter, 
Lüdtke, Trautwein, & Ryan, 2008). However, only few studies in this area have 
captured the SDT model as a whole. Therefore, as yet it is largely unclear how the 
components in the model are exactly related (i.e., full or partial mediation, see 
below) and what the strength and direction of the paths within the SDT model are. 
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One notable exception is Chen and Jang's (2010) study, who attempted to test the 
SDT (omitting the need for relatedness) model in an online learning environment, 
but failed to find support for motivation to predict learning outcomes (but see 
Grouzet, Vallerand, Thill, & Provencher, 2004, for a study among undergraduates 
that supported the same model). The evidence is even scarcer for the age group 
examined in the present article. Véronneau, Koestner, and Abela (2005) claimed to 
be the first to investigate the applicability of SDT within an adolescent group of 
students. They reported positive associations between competence, autonomy and 
relatedness with adolescent wellbeing. Although their findings are largely in line 
with the hierarchical model of motivation (Vallerand, 1997), it cannot be denied 
that to date the evidence is sparse and that there is a definite need to probe the 
model's assumptions further than has currently been done. 

A particular challenge is that current research in this area does not always 
take into account the temporal dynamics among the key concepts of SDT, when 
investigating the hierarchical SDT model in the classroom. For example, classroom 
learning is often characterized by a repetition of the same subject matter in varying 
contexts and degrees of difficulty. This implies that the subject matter is basically 
the same, and there is little doubt that this will be evident to students, if only 
because teachers may refer their students to already-discussed parts of the textbook 
for further explanation of the tasks to be conducted. It is unclear whether the 
presumed associations among the concepts of SDT hold when the learning 
situation is characterized by a high degree of repetitiveness.  
 
6.1.2. Self-determination theory: Within and across time 
With this study we tried to find support for the SDT model with data collected at 
two waves within secondary education. SDT assumes that the model is applicable 
to every situation at all times. Therefore, our first hypothesis is that we will find 
support for the fully mediated SDT model as presented in Figure 1 at both points in 
time. Intrinsic motivation is expected to mediate the association between students’ 
psychological needs and their performance and persistence. Thus, we expect that 
the perceived opportunity for autonomy, students’ perceived competence, and 
experienced relatedness before engaging in a task affect intrinsic motivation and 
that, in turn, higher intrinsic motivation will elicit better performance and higher 
persistence.  

However, the perceived autonomy, competence and relatedness might also 
directly influence performance and persistence. There is research evidence that the 
SDT model might be a partially mediated model. For instance, Black and Deci 
(2000) showed that increased teachers’ autonomy support, directly increases 
performance. Our alternative hypothesis is that we will find support for a partially 
mediated model. This means that the three psychological needs indirectly (through 
intrinsic motivation) and directly influence the outcome variables performance and 
persistence at both waves.  

Next to the indistinctness about the nature of the relations in the theory-
based model of SDT (Figure 1), the strength and direction of the paths within the 
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SDT model may vary across time. This may especially be the case in classroom 
settings where tasks often have a strongly repetitive character. This repetition 
results in learning, as students familiarize themselves with the application of novel 
knowledge. However, this approach may run counter to the principles of self-
determination theory. Deci and Ryan (2000b) stated that: ‘Intrinsic motivation 
concerns active engagement with tasks that people find interesting and that, in turn, 
promote growth. Such activities are characterized by novelty’. (p. 233).  Students’ 
motivation will initially be triggered by learning tasks that give a sense of novelty 
(Chen & Darst, 2001), this may change when the task is no longer perceived as 
challenging. Elsewhere, Van Nuland, Boekaerts, and Martens (2010) suggested 
that students’ expectations will be different when they are working on an 
unfamiliar task or on the same task some time later (familiar task). This implies 
that students’ needs (i.e., perceived autonomy, competence, and relatedness) might 
also differ when working on a familiar versus an unfamiliar task.  

Students are unlikely to be motivated if they are in an environment that 
does not meet their psychological needs (Eccles et al., 1993). Before entering a 
learning environment, students have expectations about the learning task which 
influence subsequent perceptions (Könings, Brand-Gruwel, Van Merriënboer, & 
Broers, 2008). It is likely that students will adjust their expectations when they are 
asked to do the same or a similar task again. In an experimental setting this would 
imply that after students have worked on an unfamiliar task at wave one, they 
might adjust their expectations for the same or a similar task at wave two. For 
instance, Minnaert, Boekaerts and De Brabander (2007) already found that students 
in vocational secondary education experienced a different level of need fulfillment 
while working on a group project during separate occasions during the school year. 
At the beginning of the course, intrinsically motivated students experienced 
fulfillment of their need for relatedness and need for competence, whereas later on 
in the course the need for relatedness combined with need for autonomy 
determined intrinsic motivation.  

In the classroom, students are often confronted with repetitive tasks. 
Investigating the applicability of the SDT model in relation to unfamiliar and 
familiar tasks is therefore interesting and crucial. Based on the notions discussed 
above, our second hypothesis is that the SDT model (either fully or partially 
mediated) may change depending on the students’ perception of the familiarity of 
the task. In sum, our hypotheses within and across the two waves are: 
1a. (i) The fully mediated model at wave 1 (unfamiliar task) will be supported; 
 (ii) The fully mediated model at wave 2 (familiar task) will be supported; 
1b.  Alternative hypothesis:  

(i) The partially mediated model at wave 1 (unfamiliar task) will be 
supported; 
(ii) The partially mediated model at wave 2 (familiar task) will be 
supported; 

2. The strength of the effects of the path model will vary across waves.  
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6.2. Method 
 
6.2.1. Sample 
Five secondary education schools participated on voluntary basis on two occasions 
separated by a six-month interval (N = 476, 54% boys, Mage = 14.08, SD = 1.03). 
Education in all schools was organized according comparable, traditional 
educational principles.  
 
6.2.2. Instruments 
 
6.2.2.2. Performance  
In cooperation with experienced teachers in the secondary education context, we 
developed comparable language tasks for each grade. These tasks measured 
revision skills based on the writing revision problems task developed by 
Zimmerman and Kitsantas (1999). Students had to revise two or three short 
sentences into a single inclusive, but non-redundant sentence (see Figure 2 for an 
example of the task in 11th grade). The sentences were scored on technical writing 
aspects (e.g., spelling; grammar) and content (i.e., primary and secondary main 
words) according to a correction procedure designed for Dutch-speaking students 
by Boekaerts, Cascallar, Costigan, and Rozendaal (2008). Performance was 
computed as the sum of the scores on technical and content aspects. Note that 
performance scores on the different tasks were only comparable within the same 
grade, because each grade had its own tasks. Therefore, performance values were 
z-standardized separately within grade group before analysing the data. Although 
we made sure that the assignment was in line with the curriculum and comparable 
to other tasks used in the participating schools, the task was an unfamiliar task for 
the students in Experiment 1. Students in Experiment 2 already participated in 
Experiment 1 and were familiar with the task. Before participating in Experiment 
2, students were told that their task in this experiment would be similar to what 
they did during Experiment 1. To measure the reliability of the scoring system, a 
second coder scored 10 assignments of each task in each different grade. 
Agreement was assessed by computing coherence (r) between the two coders. The 
average coherence in the sample was 88%. Disagreements were solved through 
discussion and this resulted in minor revision of the scoring system. All normality 
assumptions of the revision tasks were satisfied.  
 

They tried to examine parts of their bodies which they normally cannot see. 
The elephants moved their trunks to look into their mouths. 

 
Revision: 

The elephants used their trunks to look into their mouths. 
Figure 2. Example of the revision task. 
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6.2.2.3. Motivation 
Information on intrinsic motivation was collected with four 7-point Likert scale 
items (‘is very unlike me’ versus ‘is very like me’). This subscale was derived from 
the interest/enjoyment subscale of Ryan and Deci’s Intrinsic Motivation Inventory 
and the version we used was already validated in a similar context (Van Nuland, 
Dusseldorp, Martens, & Boekaerts, 2010). A sample item is ‘This assignment will 
be fun to do’. Cronbach’s alpha of this subscale was .83 in Experiment 1 and .81 in 
Experiment 2. 

With the same 7-point Likert scale, 13 items assessed persistence after the 
task (e.g., ‘I’m curious to know how I can apply these skills again’). This scale was 
validated in a similar context (Van Nuland et al., 2010). Cronbach’s alpha of this 
subscale was .86 in Experiment 1 and .87 in Experiment 2.  
 
6.2.2.4. Needs 
The needs competence, autonomy, and relatedness were assessed with three 
subscales with the same 7-point Likert scale. The subscales perceived competence 
and autonomy were derived from Ryan and Deci’s IMI (validated by McAuley, 
Duncan, & Tammen, 1989). Perceived relatedness was assessed with a subscale 
based on the Questionnaire for Social Support developed by Boekaerts (1987). 
Table 1 presents sample items and internal consistency for both time points. Note 
that Cronbach’s α of the relatedness subscale was below the Cronbach and 
Shavelson (2004) standard of acceptable reliability (≥ .70). Our conclusions with 
regard to relatedness will be drawn with caution.  
 
Table 1 
Sample items  of self-determination theory variables. 
 Sample item α 1 α 2 

Competence  I feel confident that I can do this assignment. .76 .79 
Autonomy  I can decide for myself how to do this assignment.  .70 .72 
Relatedness  I feel at ease in this class. .55 .60 
Intrinsic motivation This assignment will be fun to do. .83 .81 
Persistence  I’m curious to know how I can apply these skills again.  .86 .87 

 
6.2.3. Procedure 
The design and procedure for both experiments was exactly the same. All 
participants had informed consent of their parents and received two comparable 
language tasks during two lessons of a native language class. Data collection at 
both time points took place during one lesson (maximum 45 minutes) of a native 
language class in the normal classroom context with both the teacher and 
researcher present. The task was introduced by the teacher as part of the normal 
curriculum. Students had to revise two or three short sentences into a single 
inclusive, but non-redundant sentence. After the teacher read out loud the 
standardized instruction, participants could autonomously read the instruction for 
the sentence revision tasks. Questionnaires on motivation variables collected 
information before (i.e., intrinsic motivation and psychological need satisfaction) 
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and after (i.e., persistence) working on the sentence revision tasks. Experiment 1 
and 2 were separated by a six-month interval.  
 
6.2.4. Statistical analyses 
Correlational analyses were conducted to provide input for the statistical analysis 
(see Table 2). Structural equation modelling using Lisrel 8.54 (Jöreskog & Sörbom, 
2003) was used to test and compare the various competing models. We tested four 
competing models to examine the causal relationships between the needs, intrinsic 
motivation, persistence, and performance. These models were: 
1. The fully mediated model wave 1 (M1a): This model is visualised in Figure 1 

and represents the theory-driven SDT model at wave 1. 
2. The fully mediated model wave 2 (M1b): This model is identical to M1a, but 

applies to wave 2. 
3. The partially mediated model wave 1 (M2a), i.e., Model M1a extended with 

direct paths from the three needs to performance and persistence.  
4. The partially mediated model wave 2 (M2b). 
In addition, several follow-up analyses were conducted, examining whether effects 
could be constrained across waves (unconstrained model M3 versus constrained 
models M4 and M5). Finally, insignificant effects were omitted (model M6). With 
regard to model fit values of .90 or better indicate good fit for the NNFI; and for 
RMSEA, values of .10 and lower are adequate (Byrne, 2009).  
 
Table 2 
Means, Standard Deviations, and Correlations among the Study Variables  
 

M SD 1a 1b 1c 2 3a 3b 

Wave 1         
1a Perceived relatedness  5.44 1.01 --      
1b Perceived autonomy 4.90 1.45 .18** --     
1c Perceived competence 5.16 1.14 .38** .23** --    
2 Intrinsic motivation 3.47 1.38 .21** .02 .30** --   
3a Persistence 3.51 1.01 .21** .10* .28** .56** --  
3b Performance  -- -- .04 -.01 .02 .06 .07 -- 
Wave 2         
1a Perceived relatedness  5.29 1.40 --      
1b Perceived autonomy 4.94 1.46 .27** --     
1c Perceived competence 4.85 1.27 .35** .35** --    
2 Intrinsic motivation 2.95 1.32 -.09* -.16** .12** --   
3a Persistence 3.33 .98 .05 .02 .25** .50** --  
3b Performance  -- -- .09 .05 .13** .05 -.01 -- 
** Correlation significant at .01 level (two-tailed); * Correlation significant at .05 level (two-tailed). 
Note. Performance scores were standardized, hence M = 0 and SD = 1. 

 
6.3. Results 

 
The hypotheses concerned the associations among the study variables within each 
wave (Hypothesis 1, see Figure 1), and whether these associations were the same 
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for both waves (Hypothesis 2). To this aim, a series of single and multiple-group 
structural equation analyses were conducted. Table 3 presents the fit indices for the 
models that were tested. First, we examined for each wave whether a full (models 
M1a/b) or partial mediation model (M2a/b) applied. As Table 3 shows, at Time 1 
the full mediation model (M1a) fitted the data acceptably well, X2 (df = 7, N = 476) 
= 15.3, RMSEA = .05, NNFI = .95, but the partial mediation model (M2a) fitted 
the data significantly better, ∆X2 (df = 6, N = 476) = 14.3, p < .05. Similar findings 
were obtained at Time 2. Whereas the full mediation model M1b could not be 
accepted, X2 (df = 1, N = 518) = 38.7, RMSEA = .10, NNFI = .80, the partial 
mediation model M2b fitted the data acceptably well, X2 (df = 1, N = 518) = 2.6, 
RMSEA = .06, NNFI = 1.00, and significantly better than the partial mediation 
model M1b, ∆X2 (df = 6, N = 518) = 36.2, p < .001 (Hypotheses 1a(i) and (ii) 
rejected, Hypotheses 1b(i) and (ii) supported). 

To examine whether the effect estimates of the partial mediation model 
varied across waves (Hypothesis 2), we conducted an additional multigroup 
analysis in which the associations among the cluster of needs, intrinsic motivation 
and the two performance measures were constrained to be equal across waves 
(model M4), relative to a model in which these associations could vary across 
waves (model M3). Although model M4 proved to be acceptable, X2 (df = 13, N = 
994) = 36.0, RMSEA = .06, NNFI = .93, it fitted the data significantly worse than 
the unconstrained model M3, ∆X2 (df = 11, N = 994) = 32.5, p < .001. Thus, at least 
one effect estimate varied significantly across waves. 

Further inspection revealed that the relation between perceived autonomy 
and intrinsic motivation varied significantly across waves. The same applied for 
perceived relatedness and intrinsic motivation. These effects were allowed to vary 
across groups (Model M5), yielding acceptable fit, X2 (df = 11, N = 994) = 9.60, 
RMSEA = .00, NNFI = 1.01. Finally, several effects that did not differ 
significantly from zero were omitted, yielding a final model (M6) that fitted the 
data very well, X2 (df = 17, N = 994) = 19.76, RMSEA = .02, NNFI = .99. Figure 3 
presents the findings graphically. 
 
Table 3. Comparison of the model fit for the associations among perceived needs, intrinsic 
motivation, and performance  
Model X2 df RMSEA NNFI 
M1a  full mediation model (Wave 1) 15.3 7 .05 .95 
M1b full mediation model (Wave 2) 38.7 7 .10 .80 
M2a partial mediation model (Wave 1)  .96 1 .04 1.00 
M2b partial mediation model (Wave 2) 2.55 1 .06 .93 
 ∆ X2, M1a-M2a (Wave 1) 14.34*  6   
 ∆ X2, M1b-M2b (Wave 2) 36.15***  6   
M3 M2a/b: effects unconstrained across waves 3.51 2 .04 .97 
M4 M3: effects M2a/b constrained across waves 36.05 13 .06 .93 
 ∆ X2, M4-M3  32.54***  11   
M5 M4 plus effects of PercAU en PercRE on IM vary 

across waves 
9.60 11 0.00 1.01 

M6 M5, insignificant effects omitted 19.76 17 .02 .99 
Note. * p < .05, ** p < .01, *** p < .001. 
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As Figure 3 shows, performance was unrelated to intrinsic motivation at 
both waves. However, persistence was positively affected by perceived 
competence and intrinsic motivation at both waves, which is in line with 
Hypothesis 1b on partial mediation. Furthermore, performance was directly 
affected by perceived competence. Interestingly, Figure 3 shows that the effects of 
need for relatedness and need for autonomy on intrinsic motivation varied across 
waves. Whereas the effects of these two needs on motivation were positive (for 
relatedness) and absent (for autonomy) at the first wave, both effects were negative 
at the second wave. Thus, when participants were familiar with the task to be 
performed, those with a high perceived relatedness (i.e., who felt at ease in class) 
and those with a high perceived autonomy (i.e., who felt they could decide 
themselves how to do the task) expressed less intrinsic motivation for the task and 
vice versa (see our discussion of the results). 

 

Figure 3. Results of a two-group structural equation analysis. 
 

6.4. Discussion 
 
6.4.1. Discussion of our findings 
SDT is often quoted and used as a theoretical base, also in educational research. 
However, the exact relations specified in this theory are not well documented for 
the dynamic motivation process in the actual classroom in real time. Questions 
remain about its applicability across various educational contexts as well as across 
time and learning episodes. SDT has often been tested with unfamiliar and novel 
tasks, with relatively intrinsically motivated participants who perform a task at only 
one occasion. However, the classroom reality is often quite different: tasks are 
repeated over and over and many students experience these repeated tasks as 
boring (Niemiec & Ryan, 2009). It is common knowledge that adolescents have a 
lower intrinsic motivation than younger students (Eccles et al., 1993) and that they 
experience peer pressure to have a negative attitude towards repetitive tasks and 
school in general (Ryan, 2000). Therefore, this study investigated the extent to 
which the theoretical model from the perspective of SDT also holds up in 

Perceived competence 

Perceived autonomy 

Perceived relatedness 

Intrinsic 
Motivation 
(.10/.08) 

 

Persistence 
(.32/.29) 

Performance 
(.01) 

.08* 

.16*** 

.49*** 

.24*** 

ns/-.21*** 

.12**/-.11* 

Note. If one estimate is given, this effect applies to both waves; if two estimates 
are given, the first refers to Wave 1 and the second to Wave 2. R2s given in 
brackets. 
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secondary education students while they are working on unfamiliar tasks that have 
become familiar. 

To this aim, we used structural equation modelling to test and compare two 
basic models for the associations among performance/persistence, intrinsic 
motivation, and the need for relatedness, autonomy and competence. The first 
model was in line with the assumption in SDT that the associations between the 
need for relatedness, autonomy and competence on the one hand and 
persistence/performance on the other would be fully mediated through intrinsic 
motivation. The second basic model proposed that the needs for relatedness, 
autonomy and competence would also directly be related to persistence and 
performance (partial mediation). Our findings showed that when students work on 
a task, the partial mediation model fitted the data significantly better than the full 
mediation model (as predicted by SDT), irrespective of the participants’ familiarity 
with the task at hand. Persistence was positively affected by perceived competence 
and intrinsic motivation at both waves.  

A close look at Figure 3 reveals several findings that were not predicted by 
SDT. First, performance (i.e., test score) was not influenced by intrinsic motivation 
as would be predicted by SDT. It is directly affected by perceived competence. 
This association is very small (.08), and performance is not affected by one of the 
other predictors in the model. Chen and Jang (2010) also failed to find support for 
motivation to predict learning outcomes in an online learning environment. A 
plausible explanation why the expected relations were not found in the present 
study is that the effect of intrinsic motivation on performance might be a long-term 
effect (i.e., takes multiple years to develop). Students who experience intrinsic 
motivation to explore and understand certain subject matters, will gradually be 
rewarded for this: they will understand the subject matter better which in turn may 
further their performance in the long-term.  

Second, the association between perceived competence and persistence is 
not fully mediated by intrinsic motivation as expected from the hierarchical SDT 
model. A direct path between perceived competence and persistence emerged; 
intrinsic motivation thus only partly explains the relation between perceived 
competence and persistence. These findings suggest that students who feel 
confident in their ability to do well on the assignment, experience the task as more 
enjoyable, and in turn are more willing to persist on the task (i.e., are more curious 
to know how they can apply the learned skills again). In addition to this indirect 
effect on persistence, the direct effect suggests that confident students are more 
persistent. Positive direct associations between competence, autonomy and 
relatedness with an outcome variable (i.e., wellbeing) were also reported by 
Véronneau et al. (2005).  

Strikingly, not all effect estimates were identical across waves. The effects 
of perceived autonomy and relatedness on intrinsic motivation varied significantly 
across waves. Whereas the effects of these two needs on intrinsic motivation were 
positive or absent at the first wave, these effects were negative at the second wave. 
This implies that when students were familiar with the task to be performed, those 
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who perceived their relatedness and/or autonomy as high became less intrinsically 
motivated for the task. In other words, they were bored with the task. This finding 
is in conflict with SDT. But even more remarkable, those who perceived their 
relatedness and/or autonomy as low became more intrinsically motivated for the 
task. How can these conflicting findings be interpreted?  

In line with SDT, students working on an unfamiliar task may or may not 
be challenged by its novelty, if they are, they will enthusiastically explore the task. 
If they are not challenged, they will report low intrinsic motivation. When the task 
becomes familiar, the missing the missing aspect of novelty might create a lower 
need for autonomously exploring the task. Consequently, students who report high 
autonomy might become bored during a familiar task. On the other hand, students 
who report low perceived autonomy in relation to a familiar task might signal that 
the task does not pose a challenge for them (i.e., they know which strategies to use) 
and that their need for autonomy is at a satisfactory level, hence they might express 
more intrinsic motivation under these circumstances than when they are left to their 
own devices.  

With regard to the need for relatedness, we suggest that students who feel 
highly related to their classmates are more intrinsically motivated to do an 
unfamiliar task, because they feel confident and safe to explore the novel task. 
However, when the novelty of the task is gone, this effect might be reversed. 
Students who feel highly related to their classmates might become less intrinsically 
motivated during the familiar task, because the peer group pressures them to have a 
negative attitude towards the repetitive task, as is ‘common’ in classrooms with a 
strong extrinsic orientation. Conversely, students who do not feel highly related to 
their classmates, probably do not feel pressured by their peers, and might have 
enjoyed doing a task that was familiar to them.  

Finally, the need for competence and its effect on intrinsic motivation did 
not vary across learning episodes. In line with SDT, students’ perceived 
competence was positively associated with their reported intrinsic motivation. 
Despite the fact that our findings do not fully support the predictions made by 
SDT, they demonstrate the importance of students’ psychological needs in their 
functioning in the classroom. Our findings urge SDT researchers to take more 
account of the dynamic aspects of the learning and motivation process. 
 
6.4.2. Limitations  
A limitation of this study is that we included measures to capture participants’ 
perceived competence, relatedness, and autonomy. Unfortunately, we did not 
gather information on their actual need for competence, relatedness, and autonomy. 
Information on need fulfillment (i.e., the difference between the perceived level 
and actual need of the three basic needs) might provide additional information on 
the applicability of SDT in an extrinsically oriented environment such as 
classrooms. Information on need fulfillment would allow researchers  to analyze 
data simultaneously for students with for example a high need for autonomy and 
students who have a low need for autonomy.  
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Second, although reliability coefficients of our key constructs were mainly 
above the cut-off point (with alphas being equal or exceeding .70), conclusions on 
relatedness (with reliability coefficients of .55 and .60 at Wave 1 and 2, 
respectively) need to be drawn with some caution. Note that these relatively low 
reliabilities imply that the estimates for the associations between relatedness and 
the other study concepts will have been estimated conservatively. 
 
6.4.3. Theoretical implication 
Our research provides some evidence that the SDT model does not work similarly 
in all situations. The hierarchical model as represented in Figure 1 was only partly 
confirmed in the present study. We put the SDT model to the test in situations that 
are commonly found in educational settings (students with low intrinsic 
motivation, tasks that are repeated over and over again, and a negative peer group 
pressure towards learning). The relations assumed by SDT were not exactly the 
same at different waves within the same group of students and the relatively low 
explained variance of intrinsic motivation (.10/.08) indicates that also other 
variables were implicated in our study. In this sense our findings show that the 
hierarchical SDT model is theoretically useful but practically challenging in the 
sense that the associations proposed in the model are subject to temporal and 
situational variations. Future research should attempt to shed more light on these 
issues. 
 
6.4.4. Practical implication 
In the classroom, students are often confronted with similar tasks. On the one hand, 
this is due to the educational benefit of repetition of tasks in order to learn a 
specific skill. On the other hand, this is also caused by they difficulty to align 
education in such a way that it meets each individual student’s specific interests 
and needs at a specific point in time. Investigating the applicability of the SDT 
model within familiar as well as unfamiliar task contexts is therefore interesting 
and crucial, especially because the current research revealed that the process of 
motivation may vary across waves. Practically, this raises the question what 
teachers can do to appeal to their students’ intrinsic motivation in different types of 
tasks, in different situations. It is beyond the scope of this text to go into great 
detail, but some authors have pointed to the possibilities offered by new learning 
technologies. ICT (information & communication technology) may facilitate 
teachers to individualize education and to increase the variability of learning tasks. 
In an attempt to transform students’ passive study behavior into more active 
engagement, ‘new’ learning concepts have emerged, such as independent learning, 
self-regulated learning, informal learning, active learning, problem-based learning 
and work-based learning. Several researchers have combined social constructivism 
and ICT which is sometimes referred to as ‘new learning’ (Simons, Van der Linden 
& Duffy, 2000, for an overview). There is a growing body of literature (e.g., 
Martens, Gulikers, & Bastiaens, 2004; Martens, Bastiaens, & Kirschner, 2007) that 
tries to explore these ICT possibilities (such as web based learning, authentic tasks 
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and the use of large electronic databases with educational content) in relation to the 
impact on motivation. The current study provides further evidence that prolonged 
research and development in this line is highly needed to solve important 
motivational problems in education. 
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