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This study investigates the question how the quality of students’ learning motivation changes 

within a period of 3 years. Of special interest is which conditions of the learning environment 

are responsible for the stability or respectively the change of learning motivation. Deci and 

Ryan’s (2002) self-determination theory (SDT) provides the theoretical foundation of this 

paper. It allows a differentiated analysis of the qualities of learning motivation (intrinsic 

motivation and four types of extrinsic motivation) and also suggests that motivational 

processes are highly influenced by basic psychological needs for autonomy, competence and 

social relatedness. On three different dates between 2003 and 2005, 104 students participated 

in a questionnaire. Overall, the longitudinal results show that the qualities of learning 

motivation remain relatively stable. In contrast, particularly the perceived support of 

autonomy and competence show a significant decline. The evaluation of social relatedness at 

university, between students and lecturers as well as between groups of students, remains 

stable on a high level during those three years. The social relatedness significantly correlates 

with learning motivation in all of the three assessments. The results are discussed in relation 

to situational and cultural conditions. 
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INTRODUCTION 

 

Why can some students sustain their learning motivation over a longer period of time, 

whereas others cannot? Why do some people enjoy studying over a longer period of time, 

whereas others show no inner drive to learn and rather study merely because they are 

expected to work hard or because they fear negative consequences? 

Those are the questions this article investigates. It analyses the longitudinal development of 

intrinsic and extrinsic learning motivation at university and the conditions responsible for the 

changes or the stability of study motivation. Its theoretical basis is a multidimensional 

perspective of motivation, the so-called self-determination theory (SDT) of Deci and Ryan 

(2002). 

                                                 
1
 This article is the result of a cooperation project between the University of the German Federal Armed Forces 

in Munich (Germany) and the Universities of Zagreb and Zadar (Croatia). We would like to particularly thank 

the students at the University of Zadar, who volunteered to participate in this longitudinal study.  
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Over the last decades, many empirical studies were published providing a longitudinal 

analysis of the development and the conditions of learning motivation. The majority of these 

studies concentrated on school education or vocational education (Baumert & Köller, 1998; 

Gottfried, Fleming, & Gottfried, 2001; Hardt, Zaib, Kleinbeck & Metz-Göckel, 1996; Harter, 

1981; Helmke, 1993; Lepper, Henderlong, & Iyengar, 2002; Lewalter, Wild, & Krapp, 2001; 

Otis, Grouzet, & Pelletier, 2005; Prenzel, Kramer, & Drechsel, 2001; Wigfield & Harold, 

1997; Wong, Wiest, & Cusick, 2002). 

This research demonstrated that closely connected concepts, such as intrinsic motivation, 

interest
2
 or enjoyment, tend to deteriorate over the years. This seems to be particularly the 

case in elementary and secondary school (Anderman & Maehr, 1994). 

We will now briefly review exemplary longitudinal studies investigating the dynamics of 

learning motivation or related concepts: 

Generally, we can identify a trend of decline concerning intrinsic motivation and subject-

related interest in elementary school and early adolescence. Not until later adolescence 

learning motivation stabilizes increasingly (Gottfried et al., 2001; Todt, 1990). Hence, there 

are studies that reveal a decrease of interest in vocational education, but in general 

motivational variables here remain relatively stable (K.-P. Wild & Krapp, 1996). At 

university or for further education we find an even stronger stabilization of intrinsic 

motivation for specific subjects. One reason appears to be that – compared to primary and 

secondary education – students are granted more autonomous options concerning the choice 

of their subjects or what they want to study in the first place. This enhances the congruence 

between personal interest and learning contents. Furthermore, increasingly with age, the 

development of one’s identity strengthens personal dispositions, talents and interests and 

people generally feel more certain about their actual goals and abilities (development of a 

more realistic self-concept) (Baumert & Köller, 1998; Todt, 1990). 

Whereas there are several studies concerned with elementary and secondary education, the 

research on tertiary education is sparse. We know relatively little about the development and 

conditions of motivational variables at university. So far, only a few longitudinal studies were 

conducted (e.g., Fazey & Fazey, 1998; Lewalter, 2002). Yet, we believe that it is also highly 

relevant for higher education to find out how especially intrinsic motivation, which supports 

learning, can be increased or at least sustained, so that students can identify with their course 

of studies. 

Based on the “academic motivation scale” (Vallerand et al., 1992), Fazey and Fazey (1998) 

assessed university students in a two-year longitudinal study and discovered a surprisingly 

high level of stability for the sub-scales of intrinsic and extrinsic motivation. Overall, the 

results showed a higher level of intrinsic motivation and identification with education goals, 

compared to extrinsic motivation. Only very few students were amotivated. However, Fazey 

and Fazey’s research could not derive information about the conditions of the high stability of 

motivational variables. It appears to be generally problematic for longitudinal studies to learn 

more about the conditions of learning motivation. Therefore, only a few variables have been 

identified so far concerning the influence on learning settings at schools and universities, 

which could explain the dynamics of non-cognitive learning motivation. 

This paper investigates the dynamics of learning motivation in higher education and the 

conditions of students’ learning motivation. It is based on Deci and Ryan’s (2002) self-

determination theory (SDT), which has shown to be of high relevance for the study of 

learning motivation: it provided the foundation for research at school (e.g., Ryan, Connell, & 

Grolnick, 1992), in vocational training (e.g., Prenzel, Kramer, & Drechsel, 2001; K.-P. Wild 

                                                 
2
 The terms intrinsic motivation and interest are not used as synonyms. Here, intrinsic motivation (see, for 

instance, Deci, 1975) is understood as motivational orientation and interest is interpreted as a relatively stable 

interest or accompany interest (Krapp, 2002). 
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& Krapp, 1996) or at university (Levesque, Zuehlke, Stanek, & Ryan, 2004; Lewalter, 2002; 

Müller & Louw, 2003, 2004; Williams & Deci, 1998). 

In comparison to other theories of motivation the self-determination theory allows a 

differentiated analysis of the quality of learning motivation and postulates three basic 

psychological needs as conditions for the development of intrinsic (self-determined) 

motivation. The basic needs for autonomy, competence, and social relatedness showed to be 

relevant conditions of learning motivation in educational settings (see below).  

The SDT have so far been confirmed in studies in the USA and Europe, as well as in Japan 

and Russia (see Chirkov & Ryan, 2001; Deci & Ryan, 2002), South Africa (Müller & Louw, 

2004) or Bulgaria (Deci et al., 2001). In Eastern Europe a longitudinal study has not yet been 

conducted to explore the learning motivation and its conditions inside or outside educational 

institutions. However, recently a few cross-sectional analyses of higher education in Croatia 

were introduced, which were based on the SDT (Müller & Palekčić, 2005; Palekčić & Müller, 

2004; Palekčić, Radeka, Petani, & Müller, 2004). 

With these findings concerning the Croatian higher education system we designed a three 

year longitudinal research. Its results are presented in this paper. The goal of this article is (a) 

to gain information about the stabilities and instabilities of learning motivation processes at 

university, and (b) to determine the significance of perceived basic needs in teaching-learning 

environment for the learning motivation at university. We will first provide an outline of the 

self-determination theory, before discussing its relevance for educational sciences. 

 

The self-determination theory (SDT) 

The classic distinction between intrinsic and extrinsic motivation (Deci, 1975), provided the 

basis for Deci and Ryan’s (2002) development of the so-called self-determination theory 

(SDT). According to Deci and Ryan, intrinsically motivated behavior represents the prototype 

of self-determined behaviors and as such can be described as “wholly volitional, as 

representative of and emanating from one’s sense of self” (Deci & Ryan, 1994, p. 5). 

Intrinsically motivated behavior is associated with curiosity, exploration, spontaneity and 

interest. In contrast, extrinsically motivated behaviors are undertaken to attain an end state 

that is separate from the actual behavior. The motive hence is determined by external 

contingencies. 

Many studies have treated intrinsic and extrinsic motivation as binary oppositions. The SDT, 

however, provides a differentiated understanding of motivation. A dichotomous conception of 

intrinsic and extrinsic motivation results in simplifying analyses and research findings point 

out that there are forms of extrinsically motivated behavior, which can be self-determined. A 

student of economics, for example, can enjoy his studies, can be very interested and can 

perceive himself as self-determined (and hence be intrinsically motivated), yet at the same 

time grades and his future professional status might also be important to him.  

Deci and Ryan (2002) therefore developed a concept that analyses extrinsic and intrinsic 

motivation not categorically, but instead places them on a continuum from controlled to 

autonomous regulation (see Figure 1). They differentiate four regulatory styles of extrinsic 

motivation that vary in their degree of self-determination and the level of integration of values 

and norms into the ‘autonomous self’. Here, the autonomous self is conceptualized as the core 

element of personality, the central control dimension, which represents an essential aspect of 

a person’s identity. 

The figure shows the continuum of self-determination and reveals that the regulatory styles 

range from controlled to self-determined. 
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Figure 1. The continuum of self-determination (Deci & Ryan, 2002, p. 16) 

 

 

Depending on the degree of autonomy, the continuum of self-determination differentiates 

between (1) amotivated behavior, (2) four regulatory styles of extrinsic motivation and (3) 

intrinsic motivation, as self-determined regulated motivation (Deci & Ryan, 2002):  

Amotivated: Amotivation shows non-regulation and according to the SDT cannot be 

described as motivated behavior, because it is not task-oriented. Deci and Ryan (1994) speak 

of motivated behavior only if it is an intentional activity. Amotivated behavior refers to 

activities such as snoozing, relaxing or random channel-hopping. 

External regulation: This kind of regulation depends on external contingencies, for example, 

to attain a reward or likewise avoid negative feedback. External regulation can be described as 

the ‘classic’ extrinsic motivation (see above). 

Introjected regulation: Introjected regulation includes actions aimed at contingencies that 

relate to one’s self-esteem. This could mean that a person studies in order to impress others, 

or because it is ‘right and proper’ to act in a certain way. The cause of action may come from 

the person him/herself, yet is hardly self-determined. It is external to the persons` sense of 

self. An example would be: a student attends a class only because otherwise she/he would 

have a bad conscience or because she/he believes that this is the right thing to do for a ‘good’ 

student. Hence, the student has internalized external expectations and the action control has 

moved from ‘without’ to ‘within’. However, this form of regulation is still extrinsically 

motivated, because it shows a low level of self-determination. 

Identified regulation: Here, the focus is on the personal relevance of an action. For example: a 

learner identifies with the values and aims of his studies and integrates them into his/her self. 

She/he might not be interested in a certain subject, but nevertheless the final exams and 

graduation are of personal relevance. The SDT believes that the learner in this case regulates 

his behavior according to his/her identification with long-term targets, such as his/her degree.  

Integrated regulation: More than any form of external regulation, integrated regulation 

depends on self-determination. It integrates identified values into the coherent sense of self. 

These values coexist harmoniously along other aspects of the self (Deci & Ryan, 1994, pp. 6-

7). This regulatory style is close to intrinsic, self-determined regulation and it is difficult to 

differentiate empirically between intrinsic and integrated motivation. Hence, in our empirical 

study this regulatory style has not been considered. 

 

However, the continuum of self-determination also describes a developmental dimension: 

Controlled regulations can be transformed into self-determined forms of regulation through 

internalization and integration processes. This is what makes this theory so interesting for 
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educational sciences. Values and norms can be internalized and finally even integrated into 

the autonomous self. This describes a transformation process from external to internal. The 

individual him/herself is responsible for this integration, while a certain environmental 

context, which involves personal meaning and emotional valence, can enhance or thwart the 

integration (see below). 

The SDT is of pedagogic relevance not only regarding the quality of learning processes and 

learning results, but it provides important implications on decisive motivational aspects for 

the learning settings, as well. 

According to the SDT (Deci & Ryan, 2002), the transformation of external regulation into 

self-determined forms of regulation, as well as the stability of self-determined (intrinsic) 

motivation depends on three aspects (Black & Deci, 2000; Deci, Ryan, & Koestner, 1999; 

Williams & Deci, 1998): The satisfaction of the basic, innate psychological needs for support 

of autonomy, support of competence, and social support. In contrast to other theories of needs, 

Deci and Ryan postulate purely psychological basic needs, which they regard as universal. In 

this sense, the term basic need cannot be substituted by the term motive. Motives are 

interindividually varying action goals, whereas “... basic needs are universal - that is, they 

represent innate requirements rather than acquired motives. As such, they are expected to be 

evident in all cultures and in all development periods.” (Deci & Ryan, 2002, p. 7). Basic 

needs now are significant, because activities which appear at first sight uninteresting (the 

person is therefore not intrinsically motivated) can be internalized into the autonomous self 

and finally even integrated, if the support of autonomy, competence and social relatedness is 

successful. Yet, the significance of the three basic needs for the explanation of action and 

experience can vary depending on the situation and the cultural context (Deci & Ryan, 2000). 

Support of Autonomy: The theoretical concept of the need for autonomy has been 

repeatedly misinterpreted and used synonymously with independence. In accordance with the 

SDT, autonomy has to be considered as a perceived consistency between inner values, what 

one wants, and the perceived environment. The opposite of autonomy, therefore, is not 

dependence, but heteronomous control, i.e. an inner conflict between goals and experiences, 

between interests as well as between personal values. Following the SDT, a person is 

autonomous “when his or her behavior is experienced as willingly enacted and when he or she 

fully endorses the actions in which he or she is engaged and/or the values expressed by them” 

(Chirkov, Ryan, Kim, & Kaplan, 2003, p. 98). This means, it is quite possible that a person is 

highly dependent (the opposite of independence) on others, yet still perceives him/herself as 

autonomous in the sense of the SDT. In this case, the reason is that the person experiences the 

norms and values of societies or groups as congruent with his/her self. 

Support of competence: The support of competence refers to instructional aspects, such as 

informative feedback, helpful advice provided by the lecturers or the perceived ‘fit’ of study 

requirements etc. (see below). If a person has the impression that she/he can benefit from and 

grow in a certain situation, this enhances the long-term processes of internalization and 

integration and thereby influences the development or stability of intrinsic motivation. 

Social support: Deci and Ryan further postulate that the integration of external motivation is 

supported by an interpersonal interaction (with significant others such as parents, teachers, 

his/her boss etc.) or interaction with groups (“social relatedness”). In other words, intrinsic 

motivation will increase with a positive perception of the social (learning) environment, when 

individuals are being taken seriously, which in turn leads to the feeling of being part of a 

group. 

This natural tendency of transformation of external regulation into self-determined regulation 

makes the theory particularly interesting for educational research (see e.g., Deci & Ryan, 

1994; Deci et al., 1991; Reeve, 2002). The quality of motivation, however, does not only 

depend on the learning environment. Rather, it has to be viewed as an interdependent function 

of the individual and the environment. For example, personal goals and interests are of 
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importance, too. Thus, the quality of the learning motivation is always the result of the 

relation between a person and his/her environment. 

 

 

 

METHOD 

 

Study design  

As illustrated in Figure 2, the longitudinal study compares the motivation, as postulated by 

Deci and Ryan, as well as the basic needs for autonomy, competence and social relatedness at 

three time points. This design allows us to analyze the relations between motivational 

regulatory styles and the basic needs at the respective time points. Furthermore, it is 

investigated how learning motivation corresponds with the basic needs at the three different 

stages. Following the assumptions of the SDT perceived basic needs should be positively 

correlated with self-determined regulatory styles (intrinsic and identified) and negatively with 

external regulation or amotivation. We expect a zero correlation for the association between 

basic needs and the introjected regulatory style. 

 

 

Figure 2. Design of the longitudinal analysis  

 

 

 

 

 

 

 

 

 
 

 

 

Time points: t1: 2003; t2: 2004; t3: 2005 

 

 

The analysis, hence, focuses on two lines. First, we examine the basic needs at the three time 

points as independent variables and the motivation as dependent variables (solid lines). 

However, it is possible that the regulatory styles of motivation preform the perception of the 

support of the basic needs. Therefore, we have to analyze in a second step a model which 

views the basic needs as mediating variables between the learning motivations (dashed lines). 

Furthermore, it has to be pointed out that the psychological basic needs – depending 

on the setting – may also intercorrelate and therefore cannot be regarded as independent 

concepts (Deci & Ryan, 2002). It is plausible, for instance, that the perceived autonomy in a 

learning setting is linked to the perceived possibility to increase one’s skills and competences 

(support of competence). For example, studies of learning environments observed that a 

positive perception of the social climate does not only foster the academic and social self-

concept, but also increases the students’ competence beliefs (Eder, 2002). 
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Instruments  

In the following, the variables are listed and for a better comprehensibility a few item 

examples are introduced: 

The instrument for the assessment of learning motivation is based on a questionnaire by 

Vallerand and others (Vallerand et al., 1992). The questionnaire for the perceived basic needs 

follows Prenzel (1996), as well as Müller and Louw (2003). The items were formulated to 

refer explicitly to the learning situation in the students’ major subject
3
. 

The first version of the assessment instrument was translated from English into Croatian. To 

prevent translation inaccuracy, as well as potential difficulties in understanding the items, the 

Croatian version was then re-translated into English and a few lingual adjustments of some 

items were made (see Müller & Palekčić, 2005; Palekčić & Müller, 2004). 

 
Extrinsic motivational styles (following Vallerand et al., 1992): 

1.) Amotivation (3 items, Alpha: .79) 

- “I am very uncertain whether I have chosen the proper field of study.” 

2.) External regulation (3 items, Alpha: .65) 

- “Without pressure from outside I would do less.” 

3.) Introjected regulation (2 items, Alpha: .63) 

- “I do my work, because it is the right and proper thing for a good student to do.” 

4.) Identified regulation (2 items, Alpha: .73) 

- “I am committed in my studies, because I want to realize the goals I set myself.” 

5.) Intrinsic motivation (3 items, Alpha: .89) 

- “I find that learning here is really exciting.” 

 

Perceived basic needs, relating to learning at university (see also, Prenzel, 1996): 

1) Support of autonomy (3 items, Alpha: .78) 

- “It is possible to organize the studies in accordance with one’s own ideas and interests.” 

2) Support of competence (3 items, Alpha: .78) 

- “The advice provided by the lecturers is very helpful for my own learning process.” 

3) Social support (4 items, Alpha: .74) 

- “The lecturers do actually not take care of the students’ interests.” (-) 

 

 

Participants 

In 2003, 2004 and 2005, the forms were presented to 724 students of Humanities and Social 

Sciences at the University of Zadar (Croatia). A sample of 104 students provided complete 

data over the three years and was used in the longitudinal study. These students had a mean 

age of 20 years, and the majority was female (80%). In 2003, almost all of them (95%) were 

in their first year at university. A majority of 87% were able to actually enroll for the course 

of studies they desired, compared to 13% who had to decide on another course of studies. For 

all time points, no significant differences on any scale were found between the final 104 

participants and 620 students from the cross sectional study (N=724: overall; n=104: 

longitudinal study). 

 

Procedure 

The students completed the questionnaires during a scheduled lecture period. Students were 

told that the participation is voluntary and they were assured that their data would remain 

anonymous. The questionnaires were completed under the supervision of an experienced 

researcher. To be able to guarantee the correct assignment of a questionnaire at the three time 

points to the respective case, we introduced a 4 figure code and thereby ensured a definite 

assignment for all cases. 

 

                                                 
3
 For a full version of the questionnaire please contact the authors. 
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Data analysis 

Besides descriptive statistics we used structural equation modeling (Byrne, 2001) to test the 

relations between basic needs and the motivational qualities at the three time points. The 

statistical analysis was conducted with the Amos 4.0 program (Arbuckle, 2003). 

 

 

 

RESULTS 

 

Overall, the students show clearly stronger autonomous than controlled motivation for all 

three time points. This can be summarized by the so-called self-determination index (SDI) 

(Levesque et al., 2004; Vallerand, 1997), which is calculated as follows:  

SDI = (2 x intrinsic motivation) + identified regulation – introjected regulation – (2 x external 

regulation). 

The self-determination index can reach a maximum score of +12 and a minimum score of –

12. The SDI can therefore summarize self-determined motivation (positive scores) or 

controlled regulation (negative scores). The index was calculated separately for all three time 

points and remained relatively stable over the three years (see Table 1).  

If we take a closer look now at the specific regulatory styles in a longitudinal analysis, we can 

observe a high stability of the scales over the period of three years (see Table 1). The students 

are hardly amotivated and their score for external regulation lies below the middle of the 

scale. Further, the group can be described as clearly introjectedly regulated or intrinsically 

motivated. In general, those identified with the study targets score highly on the scale. 

In addition, Table 1 indicates that identified regulation as well as intrinsic motivation 

significantly decreases in 2004 (significant variation between t1 and t2 for both variables, t-test 

p<.05), but that we can no longer find significant differences between the first and the third 

year. One reason for the decrease of identified regulation and intrinsic motivation can be seen 

in the students’ focus on examinations. In fact we found higher scores for the item “I am 

learning primarily for the examinations” for second year students than for first year students 

(first year M = 3.26, SD = 1.04; second year M = 3.49, SD = 1.09; t(93) = 2.41, p<.05). 

 

 

Table 1: Descriptive statistics of the motivational variables (n=104) 
 

(2003) (2004) (2005) 

 
M1 SD M2 SD M3 SD 

Amotivation 1.58 0.75 1.62 0.75 1.60 0.86 

External 2.73 0.94 2.71 0.92 2.68 0.85 

Introjected 3.46 0.78 3.54 0.81 3.37 0.86 

Identified 4.41 0.65 4.17 0.72 4.28 0.84 

Intrinsic 3.52 0.85 3.29 0.90 3.50 0.84 

Self-determination 

index (SDI) 
2.50 3.13 1.79 3.46 2.56 3.49 

 

Note. Scales: 1= disagree, 5= agree (does not apply to SDI!); After a confirmatory factor analysis, the items of 

motivation (not including SDI) present a clear four-factor solution and together explain 71% of the variance. The 

items of the scales “Amotivation” (minus sign) and “Intrinsic Motivation” (plus sign) are loading on the same 

factor. So we can assume that there exists a five factor structure. 
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We found significant differences in intrinsic motivation in the year of 2003 between those 

students who enrolled the studies they desired and those who could not (n=10). Students who 

would have preferred to study something else are less intrinsically motivated (M = 3.24, SD = 

0.30) than students who were able to study their desired subject (M = 3.56, SD = 0.90; t(101) 

= 2.98, p< .02). As for the gender differentiation, the only significant difference was found on 

scores for introjected regulation (2005), with women scoring higher (M = 3.49, SD = 0.86) 

compared to the male students (M = 2.43, SD = 0.53). However, this result can only be taken 

as a tendency, because women were clearly over-represented in this sample. 

 

In general, the motivational regulatory styles remained relatively stable over the three years. 

Over the years, the perceived support of autonomy and competence gradually shows a 

significant decline (see Table 2). The decrease for the support of autonomy and competence 

between the second and the third year is particularly high (autonomy: t(99) = 2.73, p <.01; 

competence: t(100) = 2.53, p<.02). We can assume that the students’ need for autonomy 

grows during their years of education and that they long for more support from their lecturers 

than they actually get in their third year at the Croatian university. It is also possible that the 

students develop a more critical perspective on the teaching-learning environment over the 

years. The social relatedness regarding the quality of relations between the students, as well as 

between students and lecturers, remains stable on a high level (cf. Table 2). 

 

 

Table 2: Descriptive statistics of perceived learning environment: basic needs (n=104) 
 

(2003) (2004) (2005) 

 
M1 SD M2 SD M3 SD 

Support of autonomy 3.19 0.84 2.99 0.83 2.58 0.86 

Support of competence 3.50 0.80 3.36 0.81 3.05 0.76 

Social relatedness 3.64 0.67 3.61 0.73 3.68 0.72 
 

 

Social relatedness also appears as the dominant variable in the longitudinal study. But in the 

third year, we also found significant correlation of the perception of autonomy (r =.25, p 

<.05) and competence (r =.31, p <.01) with the SDI, although the scores for the support of 

autonomy and competence have clearly decreased for the third year at university (Figure 3). 
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Figure 3. Pearson correlations between perceived basic needs and self-determination 

index (SDI), from a longitudinal perspective (n=104) 

 

 

By use of path analysis, we aimed to find out how the relation between the basic needs and 

the motivation can be presented in a longitudinal model. We started by calculating a basic 

model, which models a path for the SDI for all three time points. The results again confirm 

the stability of self-determined motivation (Figure 4). The SDI (t1) accounts for 54% of the 

variance of SDI (t2) and 51% of the SDI (t3) can be explained. The fit of this first model is 

relatively good (χ
2
(1, N=104) = 3.0, p = n.s.; CFI=0.98). This means that it is very likely that 

students who are autonomously motivated at the beginning of their studies will remain so in 

their second and third year at university. 

 

 

 

 

Figure 4. Path diagram for self-determination index (SDI) (t1– t3) 

 

 

For the different styles of regulation according to the self-determination theory (external 

regulation, introjected, identified and intrinsic motivation) we also find good fit indexes (CFI) 

between 0.985 and 1.00 (see for example for intrinsic motivation: Figure 5; χ
2
(1, N=104) = 

0.62, p=n.s.; CFI=1.00). An exception here is the introjected regulation for which a 

satisfactory fit in the longitudinal study was not obtained (χ
2
(1, N=104) = 4.11, p=.04; 

CFI=0.82). 
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Figure 5. Path diagram for intrinsic motivation (InMot) (t1 – t3) 

 

 

The central aim of this analysis is to draw conclusions about how the basic needs can 

additionally explain self-determined motivation in a longitudinal investigation. This can be 

achieved by an examination of a diagram, which considers the three basic needs for 

autonomy, competence and social relatedness at the three time points.  

 

 

 

 

 

Figure 6. Path diagram with SDI and basic needs 
 

Note. SDI = self-determination index; auto = perceived support of autonomy; com = perceived support 

of competence; srel = perceived social relatedness. 

 

 

When the three basic needs at the respective time point were integrated into the path diagram 

(see Figure 6), no satisfactory fit for the model was found (χ
2
(46, N=104)=139, p < .001; 

CFI=0.77). Furthermore, only social relatedness achieved significant path indexes ranging 

from .15 to .44 for all three time points (t1 to t3). At no time point, the support of autonomy 

and competence can be identified as significant for the SDI. The three basic needs 

intercorrelate between the time points on a medium to high level (between .36 and .78). 20% 

of the variance of the self-determination index (SDI (t1)) can be explained, as well as 60% of 

the SDI (t2) and 51% of the SDI (t3). Compared to the basic model (Figure 6) the explanation 

for the variance of the SDI increases in the second year (SDI (t2), rising 6% from R
2
=.54 to 

R
2
=.60). The variance for SDI (t3) could not be improved by the model which integrates all 

three basic needs. 
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With the findings of this path analysis (Figure 6), social relatedness shows a strong prediction 

for the analysis of self-determined motivation at all three time points. We found resonable, 

therefore, to examine a model which focuses singularly on social relatedness (see Figure 7). 

The new model provides a good fit index (χ
2
(7, N=104)

 
= 11.1, p =.n.s.; CFI=0.98). 21% of 

the variance of the self-determination index (SDI (t1)) can be explained, 59% of the SDI (t2) 

and 51% of the SDI (t3). The path coefficients of social relatedness to the SDI are significant 

at all three time points. Yet, in the third year (t3) the scores of social relatedness for the 

explanation of the self-determination index (t3) is lower (.17). Over the years, the relevance of 

social relatedness for the explanation of self-determined motivation decreases. However, this 

can be explained by the fact that social relatedness remains relatively stable over the period of 

time (see intercorrelations in Figure 7) and therefore does not provide additional explanation 

for the self-determination index (t3). 

 
 

 

 

Figure 7. Path model with SDI (t1 to t3) and social relatedness (t1 to t3) 
 

 

Note. SDI = self-determination index; srel = perceived social relatedness (4 items). 
 

 

Furthermore, the paths from srel (t1) to SDI (t2), as well as the path from srel (t2) to SDI (t3) 

were examined (see also the dashed lines in Figure 2). However, this did not produce 

additional explanation or significant path coefficients. 

In the models presented above, perceived social relatedness was conceived as a condition of 

self-determination. Therefore, the arrows in the path model point from social relatedness to 

the SDI. From a theoretical perspective, however, it is quite possible that the SDI influences 

the basic needs. Students who show a high level of self-determined motivation at the 

beginning of their studies should perceive their relations to fellow students or lecturers more 

positively than students with a low level (see Lewalter, 2002). In this sense, social relatedness 

becomes the mediating variable between self-determination for example in the first and the 

third year at university. Figure 8 illustrates that the self-determination index (t1) can explain 

38% of the variance of the SDI (t3). 
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Figure 8. Basic path model with SDI (t1 and t3) 
 

Note. SDI = self-determination index (t1 and t2). 

 

 

Social relatedness is now introduced into the model as a latent variable (social relatedness at 

all three time points) in the sense of a mediating variable (Figure 9). The model reaches a very 

good fit index (χ
2
(3, N=104) = 2.36, p =n.s.; CFI=1.00) and illustrates that overall 40% of the 

SDI (t3) can be explained. Thus, the perceived ‘social relatedness’ presents a significant 

predictor for self-determined motivation. This means that students who perceive themselves 

as socially integrated during their time at university show a higher degree of self-determined 

motivation at the end of their studies than their fellow students with a lower level of social 

relatedness. Students who are already highly self-determined motivated at the beginning of 

their studies will also have a more positive perception of their social environment during their 

years at university and it is therefore easier for them to maintain or even increase the quality 

of their motivation. This is indicated in Figure 9, where the SDI (t1) can explain 24% of the 

social relatedness during the course of studies. The significant path coefficient between SDI 

(t1) and social relatedness amounts to .49, just as the coefficient between SDI (t1) and SDI (t3). 

In general, the path models reveal that self-determined motivation remains relatively stable 

over the period of three years. Only social relatedness provides a significant contribution to 

the assessment of self-determined motivation. The basic needs, support of autonomy and 

support of competence, are not relevant for the motivational regulation in this longitudinal 

study. Social relatedness acts as mediating variable, but also provides its own explanation for 

the self-determination index. 
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Figure 9. Path model with SDI (t1 and t3) and social relatedness 

 
Note. SDI = self-determination index (t1 and t3); srel = perceived social relatedness (srel (t1)) to srel 

(t2)). 
 

 

 

DISCUSSION AND CONCLUSION 

 

The aim of this paper was to describe self-determined motivation in a three-year longitudinal 

study and to analyze the significance of the basic needs in this relation.  

The results indicated that the participants were highly intrinsically motivated and they showed 

a higher score for introjected and identified regulatory styles compared to external regulation. 

Particularly high scores were obtained for identified regulation, whereas the perceived 

amotivation was very low in all three time points. These findings for perceived motivational 

qualities indicate overall good conditions for high quality learning. On average, the students 

can be described as highly identified with the goals and contents of their respective course of 

studies. 

From a longitudinal perspective, the motivational regulatory styles show a high stability over 

the three years. Only intrinsic motivation and identified regulation slightly decrease between 

the first and the second year. One reason for this result can be seen in students’ focus to 

examinations. A hint for this interpretation can be found in the means for the item “I am 

learning primarily for the examinations” in the first and second year of study (first year: M = 

3.26; second year: M = 3.49). In the third year, however, the mean scores of these two 

regulatory styles tend to increase again. 

At the beginning of this study it was pointed out that for educational institutions it is more 

likely to observe a decline of intrinsic or self-determined motivation and subject-related 

interest. However, this did not prove to be the case for the students at the Croatian university. 

Fazey and Fazey (1998) already showed that the qualities of motivation can remain relatively 

stable over the years at university. 



 15 

According to Deci and Ryan’s SDT, the stability or instability of motivational processes 

should depend upon the satisfaction of the basic needs. Our analysis could only confirm the 

relevance of social relatedness for the explanation of the self-determination index. Social 

relatedness appears as mediating variable, but also provides its own explanation for self-

determination in the third year at university. It is therefore an important condition for the 

motivational regulation of the students at the University of Zadar. 

Why our findings do not show a correspondence between the support of autonomy and 

competence and self-determined motivation, as the SDT’s hypotheses predicts? Similar 

findings also appeared in a cross-sectional analysis (see Müller & Palekčić, 2005). 

Furthermore, the perceived support of autonomy and competence decreased significantly in 

the second and third year at university. Yet, the decline of these two perceived basic needs 

proved to be insignificant in the structural equation model for the students’ motivation. This 

comes as a surprise particularly for the support of competence in the field of education, where 

the development of competence is emphasized. How can these findings now be interpreted? 

One possible explanation could be derived from the fact that on average motivational 

orientations stabilized on a relatively high level. The students’ subject choice is mainly 

influenced by their own personal interests (Bargel, Ramm, & Multrus, 2001; Krapp, 1997; 

Palekčić & Müller, 2004) and we can therefore assume that the motivation remains stable 

relatively independently from the teaching-learning environment. For the Croatian sample this 

effect may be even stronger, because 87% of the participants were able to study the course of 

studies they desired. It is also important to consider the fact that to study at university is still a 

privilege in Croatia and only 7% of an age-cohort actually enrolls at university. It is very 

likely that this contributes to the high level of motivation at the beginning of the studies and 

its stability, although the conditions of the environment are not always perceived as very 

positive (cf. autonomy and competence). 

We believe it is also important to consider that the low statistical relevance of the perceived 

environment (support of competence and autonomy) for motivational processes on a 

summative level does not necessarily mean that the study environment hardly influences 

motivation. Several experimental studies show that the opposite, namely the limitation of the 

support of autonomy and competence, undermines existing self-determined motivation (for 

instance, Deci & Ryan, 2000; Deci et al., 1999; Prenzel, 1997). To gain more knowledge 

about this context it is important to conduct more ecological experiments. They could for 

instance analyze the effects of deliberate changes of the learning environment on motivation. 

The importance of social relatedness for the motivation of the Croatian students could 

also be interpreted on the basis of cultural differences. It has been much disputed whether 

autonomy is of relevance only in individualistic Western societies and is of low or no 

relevance in more collectivistic societies. This would entail a fundamental criticism of the 

hypothesis that basic needs are of universal significance for the regulation of actions and 

experiences. In particular, the basic need of autonomy has been repeatedly challenged and its 

critics pointed at intercultural differences (Lepper et al., 2002; Lepper, Henderlong, & 

Iyengar, 2005; Miller, 1997). 

Deci and Ryan strongly object their critics and emphasize the importance of defining the term 

autonomy (see above). They do not use autonomy synonymously with independence or 

individualism. Rather, the SDT places autonomy in an orthogonal relation to independence 

and individualism. We believe it would be premature for such a theoretical fundamental 

criticism on the basis of the data obtained. First it has to be tested if an experimental 

enhancement of the range of autonomy at university or the improvement of arrangements for 

the support of competence will actually lead to changes of the students’ motivation. 

Furthermore, it needs to be clarified whether the differences between academic disciplines 

could be more relevant than general cultural differences. It is quite possible that only the 

participating students of Humanities and Social Sciences perceived social relatedness as more 
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relevant than autonomy. A study of students of Natural Sciences or Engineering in South-

Eastern Europe has yet to be conducted. 

On the one hand it has to be mentioned that the means of the 104 students analyzed in the 

longitudinal study are relatively similar with the results of the cross-sectional analysis 

(N=724). On the other hand it is difficult to generalize the results of our longitudinal study 

due to the relatively high gender homogeneity. As already shown, the participants were 

exclusively students of Humanities and Social Sciences. It also has to be considered that the 

data refer to the perceptions of the entire course of studies, therefore allowing no 

differentiation between subjects or individual lectures. Yet, here we should also find 

considerable variations of motivation and its conditions. 

 

In our opinion, the assessment of motivational processes should pursue the following research 

approaches. First, the research designs need to integrate further, person-related variables in 

addition to the basic needs. These could refer to the personality of the students (see for 

instance, Müller & Louw, 2003; Palekčić & Müller, 2004), to individual strategies concerning 

studying and coping with demands or biographical aspects of motivational orientation (e.g. 

family- orientated variables; Wild & Hofer, 2000). Longitudinal analyses, which have been 

rarely conducted, are to be favored. Second, it is important to conduct more specific studies 

regarding the different subjects. These would incorporate for instance variations of different 

teaching styles, consulting contexts or examination traditions. Furthermore, aspects of 

individual lectures and classes can be integrated in this context (see e.g., Lewalter, 2002, 

Prenzel, et al., 1993). Third, it is important to consider the traditions and variations of internal 

teaching and learning environments before interpreting the results as general cultural 

differences.  

Finally, we need to assume that socio-political or socio-economic aspects influence the 

learning motivation and the interest in education directly or indirectly (Dörnyei, 1994; Ferrari 

& Mahalingam, 1998; Guay & Vallerand, 1997; McInerney & Etten, 2001; Noels, 2001). It is 

therefore necessary to identify these conditions and to consider them in empirical designs. 

Overall, we believe it is important to focus on various motivation-relevant issues in the design 

of future research concerning learning motivation: on the person him/herself, on the learning 

environment, on the general structural and administrative conditions of the institution and on 

external social conditions. This seems to be the adequate way to identify the practical 

possibilities and limitations of the support of motivation – not only for higher education. 
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