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ABSTRACT 

 

It is unknown about utilizing Self-Determination Theory 

(SDT) needs of autonomy, competence, and relatedness in 

postgraduate research students’ motivation and the level of 

SDT needs are often lower among students. They are 

frequently confused on how they are progressing on 

research, causing feels of nonbeing a progression in 

achieving their research goal. They are more likely to feel 

less connected with colleagues and supervisors. To increase 

students’ SDT needs, we developed a gamified system using 

User-Centered Design (UCD) three iterations and a one-

week pilot study of the system informed that game-design 

element neither increased the effort among them to complete 

a weekly goal nor did it increase social interaction. This 

outcome guided us to conduct a one-week pilot study of the 

students’ daily routine before re-developing the gamified 

system. This pilot study aimed to find out the views and 

comments regarding the usual daily activities on students’ 

SDT needs satisfaction when performing their daily task and 

social interaction with others. The result of the study has 

informed us that the level of autonomy is relatively low 

among students, but the level of competence and relatedness 

are comparatively high. Future research will run over four 

weeks using a within-subjects technique with a quantitative 

and qualitative method. Intrinsic Motivation Inventory (IMI) 

measurement will be used to generate users’ data output. 

This will demonstrate the effect of a gamified system on 

SDT needs compared with the daily routine of the students. 

 
INTRODUCTION 

 
Self-Determination Theory (SDT), seeks to underline how, 

why, and in what contexts an individual’s behaviour is self-

motivated (Deci and Ryan 2002). Over thirty years after the 

publication of SDT (Deci and Ryan 1985), there is now 

extensive research into SDT in many areas, for example, 

health care, work, sport, and parenting (Deci and Ryan 

2008). Most of the SDT-oriented research has been 

performed on its relevance to learning (Spittle et al 2009) 

specifically in motivating students (Trenshaw et al 2016; 

Brooks and Young 2011). The empirical literature 

confirming the positive effects of SDT needs satisfaction is 

increasing (Deci and Ryan 2008). However, it is unknown 

about utilizing SDT needs (autonomy, competence, and 

relatedness) in postgraduate research (Hegarty 2011), 

particularly students’ motivation. The level of autonomy, 

competence, and relatedness are often lower among them. 

Research students are frequently confused on how they are 

progressing on research, causing feels of nonbeing a 

progression in achieving their research goal. They are more 

likely to feel less connected with colleagues and supervisors. 

These bring adverse effects, e.g., health problems, disruption 

in research work, and dropping out of research programs 

(Appel and Dahlgren 2003; Wright 2003). Many technology-

enhanced solutions are offered to support and motivate 

students to progress in research programs (Montrieux et al 

2015). As an example, ProDoc and PhD Planner are doctoral 

monitoring systems aim to mitigate the problem of the early-

stage researchers, i.e., delay in completion of their degree 

and supervision. These interventions are not grounded 

explicitly in student motivation theories, and the vast 

majority of these commercial systems (such as Classcrafts, 

Grammarly) are not designed, developed for students to help 

them with their daily tasks, support social interaction, and 

deliberates the effect on the SDT three needs. 

This project is aimed to design and develop the SDT-driven 

digital gamified system applying the UCD process (an 

iterative process to design an application system focusing on 

how the users will use the application) (Smaradottir et al 

2016) as a possible solution to the problem of the low level 

of autonomy, competence, and relatedness within students. 

This gamified system will enable them to set goals, upload 

research study tasks, and allow their supervisors and 

colleagues to review tasks. To increase students’ SDT needs, 

a digital gamified system has been developed previously 

using an SDT-based proposed system model and selected 

game-design elements followed by the UCD three iterations 

(Haque et al 2017a, Haque et al 2017b, Haque et al 2017c). 

A one-week pilot study of the gamified system informed that 

game-design element neither increased the effort among 

them to complete a weekly goal nor did it increase social 

interaction (Haque et al 2018). This outcome guided us to 

conduct a one-week pilot study of the students’ daily routine 

before re-developing the gamified system. This pilot study 

aimed to find out the views and comments regarding the 

usual daily activities of the students, measuring daily task-

related stress and motivation to organize daily work in 

achieving significant milestones such as thesis work 

completion on their research journey and social interaction 

(peer-networking with supervisors and colleagues about the 

regular task submission) amongst them and any factors 

which may hinder their study progression and social 
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interaction. Hence, this study seeks to answer the following 

key research questions:  

i) To what extent the daily routine affects research students’ 

autonomy need satisfaction? ii) To what extent the daily 

routine affects research students’ competence need 

satisfaction? And iii) To what extent the daily routine affects 

research students’ relatedness need satisfaction? 

It can be hypothesised that students in their daily routine  

H1) feel a low level of autonomy need satisfaction in their 

research journey, H2) feel a low level of competence need 

satisfaction in their research journey, and H3) feel a low 

level of relatedness need satisfaction with supervisors and 

colleagues. To answer the research questions and to test the 

hypotheses, we conducted a one-week pilot study of the 

students’ daily routine by utilising the Intrinsic Motivation 

Inventory (IMI) measurement questionnaire (Ryan 1982). 

The results will guide us to successfully re-developing our 

digital gamified system towards students’ progression and 

social connectedness.  

This paper is structured into five Sections. In Section I, an 

introduction has been presented. In Section II the literature 

review has been described. In Section III, the methodology 

has been briefly described. Then the results have been 

explained, discussed (Section IV) and conclusions have been 

drawn from them (Section V). 

 

LITERATURE REVIEW  

 

Self-Determination Theory 

 

According to Self-Determination Theory (SDT), research 

students can be motivated intrinsically to progress in 

achieving their research goal and socially connect with other 

research students by fulfilling the three psychological needs 

of autonomy, competence, and relatedness. The 

psychological need for autonomy is defined as “the 

perceived origin or source of one’s own behavior” (Deci and 

Ryan 2002). Autonomy means the sense of having the choice 

to assess one’s societal environment and deliver choices to 

perform a task. An example, being able to choose a daily 

task, i.e., a 500-word goal in writing a section of literature 

review. The psychological need competence means “feeling 

effective in one’s ongoing interactions with the social 

environment and experiencing opportunities to exercise and 

express one’s capabilities” (Deci and Ryan 2002). 

Competence is the sense of managing a task to completion 

such as the ability to write a 500-word daily goal to complete 

a section of a literature review. The last need for relatedness 

is the desire to be connected to others (Deci and Ryan 2000).  

 

 
 

Figure 1: Approach of SDT sequence (Haque et al 2017c) 

 

Relatedness is, therefore, the sense of managing to connect 

with others e.g., interacting with students and supervisors 

over a daily coffee break or weekly meeting. A higher level 

of self-determination motivation is the outcome of these 

three needs. 

SDT needs are positively interrelated, and the satisfaction of 

these needs predicts student’s psychological well-being, 

depression, and vitality (Vansteenkiste et al 2006). A high 

level of autonomy has been shown to protect against 

depressive feelings compared to lower levels (Vansteenkiste 

et al 2006). A recent study has revealed that healthcare 

practitioner’s autonomy support promotes patients to engage 

in personal health behaviour actions, encourages their 

perceived competence in those behaviours, and can even 

enhance their sense of mindfulness also supporting them 

meet the SDT needs of autonomy, competence and 

relatedness (Martin et al 2017).   

Dissatisfying the SDT needs could lead to serious 

consequences such as low levels of autonomy relate to 

releasing depressive feelings (Vansteenkiste et al 2006). Low 

levels of competence are linked with reducing intrinsic 

motivation (Vallerand and Reid 1984). Consequently, low 

levels of autonomy and competence may impede students’ 

progress in accomplishing their research goal and hinder 

them to connect with their supervisors to express their 

capabilities to achieve their goals in the research study 

program. Low level of relatedness could lead to lack of 

interaction within groups, and students could be influenced 

by loneliness and isolation (Cornwell and Waite 2009).  

 

METHODOLOGY 

Study Design 

To perceive the effects of the daily routine on students’ SDT 

needs satisfaction, a one-week pilot study over a daily period 

(using IMI measurement technique) and face-to-face 

interviews after the study was conducted with eleven 

research students (nine PhD students and two MRes 

students). All the students participated in the pilot study in 

response to an invitation which has been sent to them earlier 

before the study. The study was taken for a week over the 

daily period in between 23rd to 26th April 2019 in the city of 

Oulu, Northern Finland (population, ~199,000).  

 

Participants. 

 

To recruit the participants, an invitation email to take part in 

the study was sent out to 38 postgraduate research students 

(see Fig 2). The email invitation was sent out based on 

personal contacts of a research institute from Finland 

(University of Oulu). All the invited students were enrolled 

at MSc by Research (working on their thesis) or PhD level 

on a full-time or part-time basis. Out of those, 29 students 

responded to participate in the pilot study. We then contacted 

those who did not use any digital intervention to their daily 

task submission. Twenty-six participants agreed to take part 

in the pilot study and a consent form was provided to them. 

Finally, 18 students consented to take part in the study. We 

planned to conduct the pilot interview session by fixing a 

pre-scheduled appointment with these participants. We 

concluded our pilot study with 11 active participants (3 

females and 8 males) aged 22-33 years (N=11). 

Nevertheless, 7 participants dropped out as they were very 

busy in their everyday life (for example writing an abstract, 
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working on a lab-based report, thesis work correction and 

lack of time, part-time job, family issues etc.). 

 

 
 

Figure 2: Flow chart of study participants 

 

Questionnaire. 

 

The quantitative questionnaire was based on Intrinsic 

Motivation Inventory (IMI) measurement questionnaire. The 

questionnaires were based on the 7-Likert scale: Not at all 

true (1); Not true (2); Somewhat not true (3); Neither true 

nor false (4); Somewhat true (5); True (6); Very True (7). 

Table 1 shows the IMI questionnaire for autonomy, 

competence, and relatedness. The reverse questions (R) were 

calculated by subtracting the answer of the participants from 

8 (for example, if a participant filled one then, it should be 

(8-1) =7. For each need, we quantify their answers by adding 

all the answers and make it an average. An example, 

Autonomy, A = Q1+……. +Q7/7 = actual autonomy answer,  

Competence, C = Q1+……. +Q6/6 = actual competence, and 

Relatedness, R = Q1+……. +Q8/8 = actual autonomy 

In this way, we calculated the participants’ level of 

autonomy, competence, and relatedness for every day. 

 

Table 1:  IMI questionnaire (Ryan 1982) 

 

Autonomy 

Q1) I believe I had some choice about doing this activity. 

Q2) I felt like it was not my own choice to do this task. (R) 

Q3) I didnot really have a choice about doing this task. (R) 

Q4) I felt like I had to do this. (R) 

Q5) I did this activity because I had no choice. (R) 

Q6) I did this activity because I wanted to. 

Q7) I did this activity because I had to. (R) 

Competence 

Q1) I think I am pretty good at this activity. 

Q2) I think I did pretty well at this activity, compared to 

other students. 

Q3) After working at this activity for a while, I felt pretty 

competent. 

Q4) I am satisfied with my performance at this task. 

Q5) I was pretty skilled at this activity. 

Q6) This was an activity that I couldn’t do very well. (R) 

Relatedness 

Q1) I felt really distant to this person. (R) 

Q2) I really doubt that this person and I would ever be 

friends. (R) 

Q3) I felt like I could really trust this person. 

Q4) I’d like a chance to interact with this person more 

often. 

Q5) I’d really prefer not to interact with this person in the 

future. (R) 

Q6) I don’t feel like I could really trust this person. (R) 

Q7) It is likely that this person and I could become friends 

if we interacted a lot. 

Q8) I feel close to this person. 
 

Interview. 

 

Semi-structured 10-minute interviews (Kallio et al 2016) 

were conducted and audio recorded with all participants who 

completed the study. Participants were asked how they are 

going on their daily task in terms of their level of autonomy, 

competence, and relatedness. Conventional content analyses 

were performed by the first author to evaluate the answers of 

the participants. Microsoft Excel (Microsoft Corp, Redmond, 

WA) was applied to store and manage the data gathered 

during the interviews. Three steps analysis technique was 

carried out: (1) the data were repeatedly read for familiarity, 

(2) words associated with the main themes were underlined 

and coded, and  (3) the context and frequency of theme-

related sentences were recorded.  

 

Procedure. 

 

Few days before the experiment, the IMI measurement 

questionnaire was sent out to the participants and it was 

instructed to fill the questionnaire form every day after their 

daily task completion for one-week. They filled the 

quantitative questionnaire at the end of each weekday after 

completing their daily research tasks (apart from a bank 

holiday during the week). 

 

Statistical Analysis. 

 

Microsoft Excel (Microsoft Corp, Redmond, WA) was 

applied to analyse quantitative data. Mean for each of the 

levels of psychological needs of autonomy, relatedness, and 

competence was calculated individually. 

 

RESULTS 

 

Quantitative Results 

 

Autonomy. 

 

Of the participants who completed the study, 8 (8/11, 73%) 

participants’ autonomy level was below or equal to Likert 

scale 4 (neither true nor false) and they included PR1 (Day 

1,3-4), PR2 (Day 1,4), PR5 (Day 1-4), PR6 (1-4), PR7 (1-4), 

PR9 (Day 1-4), PR10 and PR11 (Day 1-4) (see Fig 3). 

 

Competence. 

 

Most of the participants (7/11, 64%) competence level were 

above the Likert scale 4 (neither true nor false). However, 4 



 

© EUROSIS-ETI 

(4/11, 36%) participants’ competence level was relatively 

low such as PR7 (Day 2-4), PR9 (Day 1-4), PR10 (Day 1-4) 

and PR11 (Day 1-4) (see Fig 3).  

 

 

 

 

 

 
 

Figure 3: Participants’ everyday response data for a week to 

IMI questionnaire of autonomy, competence, and relatedness 

 

Relatedness. 

 

Participants’ (7/11, 64%) relatedness level was above the 

Likert scale 4 (neither true nor false). However, 4 (4/11, 

36%) participants competence level was relatively low, and 

they included PR2 (Day 2-3), PR3 (Day 3), PR4 (Day 1-3) 

and PR7 (Day 1-4) (see Fig 3).  

 

Research Hypotheses Results 

 

The quantitative data gathered from the response of the users 

indicated the following result concerning our hypotheses.  

 

Table 2: Hypotheses confirmation 

 

Hypotheses Level of SDT needs Support 

H1 Low Yes 

H2 High No 

H3 High No 

 

Based on the one-week pilot study, the data supported 

compliance with our hypothesis to one of the basic 

psychological needs, namely autonomy (H1), but not for the 

needs of competence (H2) and relatedness (H3) (Table 2). 

 

Open Questions 

 

Autonomy. 

 

Participants (8/11, 73%) autonomy level were low. The 

participants were concerned particularly on meeting with 

supervisors [PR5;PR7], research plan/progress report writing 

[PR1;PR6], related work review [PR9;PR11] and personal 

development training [PR7;PR10] and practical issues such 

as health issues [PR1;PR2] and travel [PR2]. A participant 

mentioned; “I always work well, but when there is a meeting 

– there is a mess waiting for me!” [PR7]. Another participant 

mentioned; “I wish I could do more, but my health condition 

affect my mind to slow down my research” [PR2]. 

 

Competence. 

 

Participants were asked to describe their daily competency 

and factors that may hinder their competency level. 

Participants’ (7/11, 64%) competence level was 

comparatively high. Three participants were confident about 

their task [PR5;PR6;PR8]. One participant mentioned; “I 

know what I am doing” [PR5]. Four participants’ (4/11, 

44%) daily competency level were relatively low. They 

reported that some factors could cause it, and this includes 

work pressure, funding problem, and correction in 

writing/proofreading related stress. One participant 

responded, “it is like doing the same thing again and again 

and again” [PR9].  

 

Relatedness. 

 

Participants (7/11, 64%) were satisfied with the relationship 

they have with supervisors. The reasons may be due to their 

commitment to work [PR1; PR9; PR6], geographical, social 

environment [PR6]. For example, one participant was 

confident in his relationship and reported that he knows what 

he was doing [PR8]. Three (3/11, 27%) participants’ sense of 

relatedness were relatively low. One participant stated that 

he argued with a supervisor due to computer connection 

issue to process the experiment data [PR4]. One participant 
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was busy with his practical matters such as visa application 

and dissertation writing, which may decrease their 

relatedness level [PR2]. Some other factors include working 

commitments, “did nothing due to other commitments 

(working somewhere and doing PhD study)” [PR3].  

 

DISCUSSION 

 

Principal Findings 

 

Although many participants are affected by some other 

factors such as financial and personal factors (Wang et al 

2019), we focused on the problems that are related to the 

primary considerations. Most participants autonomy level 

was low, and the factors in reducing their autonomy level are 

tension to meet with supervisors, research plan/progress 

report writing, related work review. Maybe some sort of fear 

was working within themselves that they were confused 

about what will happen in the meeting on their progress. 

Students anxiety is relevant to their academic performance, 

(Vitasaria et al 2010) such as reducing daily autonomy level 

towards study progression. One possible way to increase the 

level of autonomy, students might have a daily goal to meet 

the long-term goal and divide their task into small daily tasks 

to work daily towards a more significant milestone.  

Students competence level was high which indicates that 

they might be confident enough to do their research study. 

Most participants relatedness level was high which indicates 

that most of the students’ experienced that group work 

facilitated learning (Hammar 2014). Due to personal 

behaviour, some students do not want to connect with others 

tends to be a sign of a psychological health issue (Harley 

therapy 2020). They might need to reconsider their 

perspective or seek assistance to try new ways of thinking 

and behaving such as utilising our gamified system to work 

on daily research tasks submission.   

Based on the pilot study, our future gamified system should 

focus more on the autonomy level compared to the level of 

competence and relatedness. This includes providing more 

features to overcome the problem of having anxiety. 

Moreover, the system could act as a personalised gamified 

system to which an option to choose avatars could be 

enabled that might bring value to the students. Previously a 

research team of five members from IT Carlow (two 

lecturers, two undergraduate and one post-graduate 

researchers) designed and developed an infographic video 

followed by iterative conceptual drawings of how our future 

system might be built (see Fig 4).  

 

 
 

 
 

Figure 4: Print shots of infographic video showing how our 

system can be re-developed (Screen 1: cat avatar is running 

and daily work deadline is missed into the gamified system;  

Screen 2: Cat avatar is almost get eaten by a crocodile until 

the users uploaded their task for Wednesday into the system)  

 

Limitations and Future Work 

 

The number of the participants was comparatively low 

precisely the female participants. The study population was 

taken from Oulu, Finland but not from different regions in 

the EU countries. The data was self-reported, and 

participants filled their data manually in a sheet of paper and 

the first author collected them. This took extra time to 

transcribe data from the paper hard copies to electronic data. 

Online tools e.g., google-form could have been adopted. 

This is a work-in-progress paper. Future research will run 

over four weeks using a within-subjects technique with a 

quantitative and qualitative method. IMI measurement will 

be used to generate users’ data output. This will demonstrate 

the effect of a gamified system on SDT needs compared with 

the daily routine of the students. 

 

CONCLUSION 
 

In the research for this paper, we conducted a one-week pilot 

study on the research students’ daily routine to address their 

level of autonomy, competence, and relatedness in the 

context of their study progression and social interaction. A 

one-week study was conducted with a group of MRes/PhD 

students using the IMI measurement technique. The result of 

the study has informed us that the level of autonomy is 

relatively low among students, but the level of competence 

and relatedness are comparatively high. This study 

demonstrates how the daily routine work without using any 

technological solution effects on research students’ SDT 

psychological needs of autonomy, competence, and 

relatedness. The results of this study can be used to improve 

the effectiveness of designing and developing a digital 

gamified system. Future research should aim to develop the 

gamified system further based on students’ feedback and test 

it on a larger scale, enabling the key components within the 

gamified solution to be studied. 
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