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Abstract 

In the last decades, the industry poses pressure on higher education institutions to 

prepare their students for the future job market differently. Currently, the students simply 

obtain knowledge as this is offered by their educators. However, the industry requires that the 

students become skilled in adapting any innovations in their field as they rapidly occur in 

each field. This tendency in the job market pushes educators to find approaches to develop 

their students' self-directed learning. To address this demand educators, consider reflection as 

the most suitable solution. However, students often do not comprehend the relevance of 

reflection to their academic carrier and are not able to deeply reflect on their immediate and 

long-term actions. To overcome similar barriers in student engagement and quality of work 

educators incorporate gamification in their instructional methods. 

The present study evaluated the hypothesis that gamification could improve the 

quality of the reflection of university students. To test this hypothesis a quasi-experimental 

study on reflection of learning goals during tutorials on Research Methodology was 

conducted. The experiment consisted of two conditions, both of which offered the same 

reflection, with the only difference being the incorporation of game elements in the 

experimental condition. Contrary to the hypothesised outcomes, the students in the 

experimental condition attained lower-level reflections than the ones in the control condition. 

The limitations detected in the current study, serve as a warning for a more balanced 

connection between game elements utilization and reflection practices. Based on the overall 

study outcomes, it can be inferred that to enhance the quality of reflection the educators 

should ensure a) understanding of the personal value of it in students’ carrier and its 

immediate gratification, and b) simplicity and clarity in instructions, and incentive for 

interaction to allow lower cognitive load. 
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Empirical Evaluation of the Impact of Game Elements on Reflection as a Learning 

Tool for University Students of the Subject of Research Methodology 

In the last decades, there seems to be a constant development in the job market 

regarding the skills that employees are expected to obtain (Toh & Kirschner, 2020). The 

industry demands that educational institutions equip their students with more than content 

knowledge regarding the current developments in the industry (Saabye et al., 2022). They 

rather expect higher-order thinking and metacognitive skills, that can assist students to deeply 

comprehend the latest novelties in knowledge, monitor their learning and adapt their skills to 

their future careers (Okoro, 2011; Zimmerman, 2002). This ability to actively involve in the 

reflection of one’s own learning skills and to adapt those to the needs of any new 

environment without necessarily following an education termed self-directed learning (Yang 

et al., 2019), is what the industry demands from higher education institutions (Toh & 

Kirschner, 2020). Those same higher-order thinking and metacognitive skills are naturally 

also necessary in academia, especially regarding the epistemic disposition of the students, 

where learners need to shape an understanding of how they acquire knowledge for scientific 

inquiry (Yang et al., 2019).   

To reach that level of self-directed learning where the students believe that they can 

steer the acquisition of knowledge independently they need to learn how to learn, how to 

work unattended and become masters of their own progression in their careers (Saabye et al., 

2022). This level of autonomy can be achieved by consistent evaluation of one’s work, 

known among teachers as reflection (Esch, 1996). However, educators often face challenges 

in motivating their students to deeply evaluate their learning (Cavilla, 2017). Lack of 

understanding of reflection’s usefulness and applicability appears to be the main reason that 

leads to students’ disengagement or superficial completion of reflections (Leijen et al., 2020).  
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To increase engagement, it is necessary to incorporate some methods that would 

increase motivation and self-confidence by shifting the attention from the goal to the process 

without losing sight of the long-term goals of reflection. To reach those advantages in similar 

situations teachers applied gamification, or the utilization of game elements for educational 

purposes (Wang, 2022). The shift of attention towards the process, the personalization to 

one’s own learning needs and the focus on the journey’s enjoyment rather than the end goal 

were advantages that the educators could harvest by adding game elements to their teaching 

material (Hamari et al., 2014). The question, hence, raises as to whether the use of 

gamification could improve students’ reflection quality by offering an understanding of how 

to autonomously evaluate one’s progression in favour of advancing in their future careers.  

Reflection 

Future employees are expected to be able to comprehend which information is more 

relevant to their work and independently direct their development accordingly (Okolie et al., 

2019). A method that many educators have utilized over the years to promote self-directed 

learning is reflection. Reflection can be defined as a means to engage in making sense of 

experiences in situations that are rich and complex and which do not lend themselves to being 

simplified by the use of concepts and frameworks that can be taught (Boud & Garrick, 1999; 

p.4).  

To make the complex process of reflection more tangible, it can be broken down into 

two basic steps that can be followed by the students individually or with the guidance of their 

educators. The first step is evaluating one’s own work (Lousberg et al., 2019). This 

awareness of one’s learning approach requires active, regular and critical examination of their 

actions (Dewey’s, 1933, as cited in Uştuk & De Costa, 2020), as well as a sense of ownership 

and accountability for their development (Vygotski’s, 1997, as cited in Uştuk & De Costa, 

2020). To reach this step the development of cognitive skills (Wisniewski et al., 2020) and 
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critical thinking are required (Lousberg et al., 2019) since those can support students to 

evaluate strengths and weaknesses of their approach to learning and application of their 

newly acquired knowledge in comparison to their intended outcomes (Wirth et al., 2021).  

The second step of the reflection process according to Louseberg et al. (2019) is the 

action of adjusting one’s previous thinking strategy for new, more promising approaches, 

reflecting again the concept of self-directed learning (Chang, 2019). Based on the previously 

obtained results from the initial reflection, the students can adjust their approach to learning 

and adopt a different learning strategy (Andrade & Brookhart, 2020). Repeated practicing of 

adjusting their learning approach by reflecting throughout the school years can lead to the 

automation of this behaviour for their later employment (Fiorella, 2020).  

Continuously repeating the two steps of reflection, the students eventually become 

life-long learners, able to assess and adjust their learning approach in accordance with the 

demands of any new environment, academic or work-related (Hill et al., 2020). However, it is 

important to recognize that not all working and learning settings have identical demands. 

Therefore, a variety of reflection types were developed to cater for the diverse purposes of 

each environment (Wisniewski et al., 2020). Selecting the most appropriate form of reflection 

may pose challenges to educators (Lousberg et al., 2019). Hence, proper scrutiny of the 

different reflection forms is required prior to the application to the learning needs of any 

environment.  

Challenges of reflection   

One of the most important distinctions of reflection types is connected to the timing of 

the reflection in relation to the activity to which it refers (Schon, 1983). Reflection-on-action 

is the type of reflection that occurs prior or posterior to the activity, and reflection-in-action 

occurs synchronously to the activity that it connects to (as cited in Uştuk & De Costa, 2020). 

While reflection-in-action offers direct feedback about the concurrent thought development 
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of the learner and their thinking processes when automating an activity (Wolcott & 

Lobczowski, 2021); reflection-on-action requires less emotional and cognitive load and offers 

a perspective from a higher vantage point on the learner’s thinking process (Uştuk & De 

Costa, 2020). Hence, reflection-on-action could be more suitable when aiming to reach 

confidence about self-directed learning on tasks long-term and developing life-long learning 

skills for the job market. 

Similarly, the frequency of the reflection offers another distinction. For some 

activities, reflection takes the form of a single occurrence (Uştuk & De Costa, 2020), or a 

repeated systematic action (Chittooran, 2015). Long-term learning goals, such as higher-order 

learning skills, are better reflected through consistent deliberation of a series of reflections 

(Yang et al., 2019). In this way, the learners receive multiple chances to revise their learning 

approach and even to test multiple strategies (Chittooran, 2015). On the contrary, simple skill 

development (e.g., motor skills) can be obtained by a single reflection (Killion & Todnem, 

1991). This single reflection occurrence can also be beneficial to achieve an Aha! Moment, 

whereby the learner reaches an important insight (Moroshkina et al., 2022). Hence, such a 

single reflection could be relevant for deciding on the learning strategy for a subject. The 

benefits would be long-term, but the insights would be perceived only once.  

Furthermore, reflection can also be distinguished into different types based on the 

level of depth that it requires (Leijen et al., 2020). In this trend reflection can be segregated 

into analytical, whereby a learner superficially analyses the process of learning and doing; 

and evaluative, whereby the user judges the process and its learning outcomes and strategizes 

towards future learning approaches. More complex processes require higher reflection depth 

covered by structured curriculum tasks and applied service-learning projects (Chittooran, 

2015). On the contrary superficial reflections utilize analytical reflection tools, such as 
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journal writing and evaluation forms (Marshall, 2019). Thus, to comprehend one’s superficial 

learning activities an analytical reflection type would be more suitable.  

Finally, reflection can be adjusted to the curriculum needs of its target audience’s 

characteristics. To reach increased intrinsic motivation educators allow voluntary 

participation in the reflection activities. This approach leads often to high-quality in-depth 

reflections since the participating learners recognize the relevance of the reflection activity to 

their own needs and real-life cases (Chittooran, 2015). An alternative approach, however, is 

to not offer reflection as an additional activity, but rather as a core graded activity of the 

curriculum. This approach taps directly into the extrinsic motivation of the students 

rewarding them for the labour completed (Díaz-Iso et al., 2019). Hence, the intrinsically 

motivated voluntary reflection would be more relevant when evaluating one own carrier 

perspectives long-term.  

Gamification as a solution to the challenges of reflection as a learning approach  

To harvest the previously mapped positive aspects of reflection, while tackling the 

lack of engagement and its superficial completion, a method needs to be utilized that 

increases enjoyment, while maintaining focus on the usefulness of the learning activity. A 

multitude of previous studies demonstrated such increased learner engagement through the 

implementation of gamification (Chans & Castro, 2021; Hosseini et al., 2022; Kalogiannakis 

et al., 2021; Wang, 2022). The latter is defined as the use of game design elements and 

principles in a learning environment (Hamari et al., 2014). When utilizing this approach, the 

learning settings can be altered to increase competition, pleasure and/ or interaction 

(Deterding et al., 2011).  

Gamification has the potential to support learning by boosting learners’ motivation 

through a multitude of game mechanics, such as progression (Prasad & Mangipudi, 2021; 

Seifert & Gez, 2021), and aesthetics, such as appealing graphics (Nah et al., 2014). For 
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instance, through the utilization of points, levels, and badges the users’ attention becomes 

captured to reach a goal and increase gratification by obtaining higher results (Seifert & Gez, 

2021). The utilization of those micro-rewarding systems increases the intrinsic motivation of 

users, hooking them into the game story as it develops. A study by Harrington and Mellors 

(2021) proves that with outstanding game mechanics and aesthetics the engagement can reach 

such high levels that the students might forget the original goal of the activity, and rather 

focus on collecting points, like in a real game. Moreover, the addition of game mechanics 

such as feedback and progress bars can support the users’ self-efficacy, or the belief in the 

ability of an individual to complete their tasks independently (Polo-Peña et al., 2020). 

Therefore, game aesthetics and mechanics have the potential to captivate users' attention to a 

great extent overcoming the original absence of engagement with reflection.  

Furthermore, the use of a storyline can support learners’ engagement by shifting their 

attention from the goal to the process of playing. This phenomenon was strongly evident in 

the study of Belim et al. (2014) where children reported in their reflection to have strong 

feelings for the avatars of the game and to engage in pro-social behaviour with them 

regardless of their own initial intentions. Moreover, true engagement with the story can lower 

the threshold of failure and disappointment and allow the users to fully engage with the 

activity (Wang, 2022). This was especially prevalent in the study by Kallevig (2017) where 

university students disclosed to find failure less significant as long as it could contribute to 

the larger picture of their learning experience. Thus, it can be inferred that when individual 

tasks are integrated into a larger process learners tend to shift their attention towards what 

they perceive as the ultimate objective. Completing smaller tasks in the reflection process and 

slowly unravelling the narrative of the game could contribute to reaching the resolution of the 

entire story by proceeding in their reflection practice at a deeper level.  and hence also 

understanding the importance of the task at hand.  
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Additionally, gamification makes good use of personalization by offering a narrative 

close to the user’s personal reality that they can follow by accomplishing smaller tasks 

(Rinjeni et al., 2022). Morschheuser et al. (2014) experimented with students who were 

probed through a series of guiding questions to reflect on their behaviours, habits and 

thoughts. The interactive environment within which they were working offered a 

quantification of the learners’ actions, supporting them to comprehend better the impact that 

their actions had on their progression. Even stronger, by utilizing adaptive storyline 

techniques the users can define their own learning path instead of following a standardized 

approach identical to all users, and thereby adjust the practical application of their learning to 

real life (Gerdenitsch et al., 2020), and carrier path (Ahmed & Asiksoy, 2021). Hence by 

utilizing a personally relatable narrative, the learners could bring the game’s story closer to 

their own reality and comprehend how their behaviour, thoughts and actions in the gamified 

reflection can lead to different results in their reality outside of this activity.  

In summary, incorporating game elements itto the reflection could simultaneously 

capture the learners’ attention, enhance their motivation to participate, shift their focus on the 

process and establish a meaningful connection between in-game behaviour to the personal 

real-life goals of the learners. Given that those were precisely the elements that were 

previously identified as traditionally missing from the reflection (Chittooran, 2015), it can be 

assumed that the utilization of gamification might elevate the quality of reflection. 

Current Study  

Overall, it can be inferred that reflection is essential for developing self-directed 

learning skills. However, the students do not always welcome reflection, or they do not 

engage at high level with it. As a result, even when the students do engage with reflection, 

they reach very low quality of reflection. Gamification could be a possible solution both for 
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increasing the initial engagement with reflection and for increasing the quality of reflection 

that the students reach, due to the personalization and interaction that it offers.  

To evaluate this notion, a study was conducted that utilized gamification elements on 

a reflection activity of university students. An experiment with two conditions, a gamified 

and a non-gamified reflection activity, was conducted. The reflection activity was offered to 

students on the subject of Research Methodology, as this appears to be one of the most 

challenging for social science students. The use of reflection could support the evaluation of 

their learnings through Research Methods, while the addition of gamification could support 

the students to become more engaged, personalize their reflection to the specific needs of 

their carreers as academics, and reach higher quality reflections. The research question that 

naturally emanates from those goals is:  

To what extent do gamification elements improve the quality of reflection?  

It was hypothesized that the utilization of gamification elements on the reflection 

activities would allow the learners to experience higher personalization and engagement 

levels, consequently leading to higher quality of reflection. Hence, the amount and quality of 

learning goals, the extent to which they reached those goals and the amount and quality of the 

consequent future learning goals for improvement were evaluated in this study. According to 

the literature, the learners in the gamified condition should reach higher quality of reflection 

in contrast to the ones in the non-gamified condition.   

 

Methodology 

Research Design 

To investigate whether gamification could improve the quality of reflection a quasi-

experimental study was conducted. The purpose of the study was to test the effect of the 

independent variable gamification on the dependent variable quality of reflection. To assess 
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the impact of the use of gamification on reflection two conditions were designed. In both 

conditions, the students followed identical reflection procedures, with the only difference 

being the existence of gamification. In the experimental condition, the students used a 

reflection with game elements, while in the control condition, they used the same reflection 

without gamification.   

Participants  

The experiment was conducted during tutorials of diverse courses of Research 

Methods offered by the University of Twente to pre-master, bachelor, and pre-bachelors 

(a.k.a. foundation year) students for the faculty of Behavioural Management and Social 

Sciences (BMS) department. In total 38 students between the ages between 20 and 36 (Mage = 

22.82, SD = 0.47) participated in the experiment in both conditions. Their study majors were 

Business Administration (37%, N = 14), Communication Science (29%, N = 11), Psychology 

(24%, N = 9), Educational Science and Technology (5%, N = 2), Philosophy of Science and 

Technology (2.6%, N = 1) and Public Administration (2.6%, N = 1). Their nationalities varied 

between non-European (42%, N = 16), Dutch (39%, N = 15) and other European (19%, N = 

7). The majority of the participants identified as female (68%, N = 26), whereas a smaller 

portion (31%, N = 12) reported to be male. For an overview of all the demographic 

characteristics see Appendix A. To investigate the differences between the two conditions, 

the participants were randomly assigned to either of the two conditions. The total group of 38 

participants resulted in two groups. The first group consisted of 21 participants who followed 

the gamified version of reflection (experimental group) and the second of 18 followed the 

learning path without gamification (control group).  

Instrumentation 

Learning Material  
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Given that the tutorials were offered to students at different educational levels within 

higher education, the learning material differed substantially. The courses varied from 

introductory courses on Research Methods, to advance Statistics for Research and intense 

Research Methods rewind courses. At all levels the students seem to struggle the most with 

this subject (Buch-Hansen, 2022), and especially with finding a fruitful application of the 

subject to their future careers (Nind, 2020). Under the Pedagogical Content Knowledge 

(PCK) theory, the subject should not only be taught content-wise but also context-wise, so 

that knowledge is not only transferred as a generic mnemonic material but can also be 

understood under the student-specific contexts and be applied by each learner specifically 

(Sengul et al., 2020). Reflection and evaluation of the lifelong learning impact of that subject 

appeared to be a good fit for the purpose of understanding its impact on the students’ future 

careers.  

Intervention  

During those lessons, the experiment of the current study was conducted taking the 

form of a reflection assignment, which the students had to fill in prior and posterior to the 

main learnings of each tutorial. The previously conducted literature review indicated that a 

single (Moroshkina et al., 2022), on-action (Uştuk & De Costa, 2020), evaluative (Cowan, 

2006) reflection would be the most suitable for revising the students’ learning strategy. 

Furthermore, to specifically assess the quality of reflection, the experiment was focused on 

the immediate content of reflection, and not on other sociocultural parameters that might have 

had a noteworthy influence on students’ success (Nind et al.,2020).  

To collect the students’ input a reflection form on the survey platform Qualtrics was 

designed for each condition. These forms served as a guide to support students navigate 

through the steps of the reflection by allowing them to set their learning goals prior to the 

tutorial and evaluate the level to which they reached them afterwards. The two conditions had 
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similar questions, but differed in the game elements that separated them into the two 

conditions. See Figure 1 for a short comparison, and Appendix B. and C. for a complete 

overview of the forms for the two conditions.  

Figure 1  

Open Ended Question for Experimental and Control Conditions 

Experimental Condition Control Condition 

 

 

During both data-collecting moments, prior and posterior to the tutorial, open 

questions were provided to the students to allow them to personalize their reflection 

according to their own needs. Previous studies demonstrated that the utilization of open 

questions increases the learners’ personalization, leading to higher sense of responsibility and 

efficacy in self-directed learning (Rinjeni et al., 2022). To prompt the students on the quality 
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of their learning goals, the S.M.A.R.T. criterion was utilized, which stands for Specific, 

Measurable, Achievable, Relevant and Timely (Bjerke & Renger, 2017). See Figure 1.  

Figure 2 

SMART Learning Goals Prompt  

 

Measurements  

To properly map the quality of reflection and the factors that contribute to it, two 

main categories of parameters were identified to be examined. The first category was related 

to the students’ previous experience with the subject of the tutorial and with reflection as a 

learning method. For the study’s purposes, those characteristics were termed predisposition 

characteristics. The second were the main research characteristics, that concerned outputs of 

the experiment regarding the quality of the learning goals.  

Predisposition Characteristics.   

 The predisposition characteristics were evaluated due to literature indicating 

differentiations among the results of learners of the different conditions. More specifically, 

according to Wang et al. (2022) learners with little previous experience on a topic, appear to 

have less understanding of how this could be applied in the greatest picture of their future 

carrier. Similarly, when students appreciate the process of the reflection more, they have 

higher chances of conducting it properly with actual results for future applications (Hamilton 
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et al., 2019). Hence, the predisposition characteristics were operationalized on two grounds, 

the engagement and the interaction with both the subject and reflection. The measurement 

levels were scored on a five-level Likert scale, where five indicated the highest value and one 

lowest. Table 1 offers an overview of those parameters.  

Table 1  

Predisposition Characteristics and the Questions They Opted to Answer  

Predisposition Characteristics Question set to be answered  

Enjoyment with RM To what extent do the participant enjoy RM? 

Ease with RM To what extent do the participant find RM easy? 

Frequency of use of reflection How often did the participant use reflection? 

Perceived usefulness of reflection How useful did the participant find reflection? 

Main Research Characteristics.   

To measure the quality of the students’ reflection, their reflection process was broken 

down into five parameters. Learning goals setting measured the raw scores of the learning 

goals that the students opted to reach during the tutorial. The operationalization therefrom 

occurred on the notion that more learning goals would indicate higher engagement (Viberg et 

al., 2020). With respect to the time restrictions, a maximum of three learning goals was 

allowed. Consequently, the identified goals were evaluated based on how they scored on the 

S.M.A.R.T. scale (Bjerke & Renger, 2017), with this parameter being named SMART 

learning goals setting. The number of criteria respected per learning goal indicated the 

quality of the goal opted to be reached. On this scale five stood for the highest possible score 

and zero for the lowest, where none of the S.M.A.R.T. criteria were met. To account for 

interrater reliability, the scores on this parameter were evaluated by two researchers, trained 

on scoring the data on the S.M.A.R.T. scale. The Cohen’s Kappa test conducted showed low 

interrater reliability, K = 0.35 (Lange, 2011).  
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The amount of those originally set learning goals that were achieved was evaluated 

with the parameter learning goals reached. As previously with the first parameter of the main 

research characteristics, the raw data of this parameter were assessed on a scale from zero to 

three. Finally, the amount of learning goals opted to be reached in future tutorials, termed as 

learning goals improvements, was tested in the same manner as the parameter learning goals 

setting. Similarly, the quality of those newly set goals, termed SMART learning goals 

improvements, were measured in the same manner as the original SMART learning goals 

setting. For a quick overview of all the factors evaluated for the main research characteristics, 

see Table 2. For a complete view of all the questions and measurements see the reflection 

forms utilized in the Appendices. See Appendix A. for the control condition, and Appendix 

B. for the experimental condition.  

Table 2  

Main Research Characteristics and the Questions They Opted to Answer  

Main Research Characteristics Question set to be answered  

Learning Goals Setting How many goals did the participant set? 

SMART L.G. Setting How SMART were the learning goals set? 

Learning Goals Reached  How many goals did the participant reach? 

Learning Goals Improvements How man improvements for reaching their Learning 

goal(s) did the participant set? 

SMART L.G. Improvements How SMART were the learning goals improvements? 

Finally, to evaluate the reliability of the measurements a Cronbach’s alpha reliability 

test was conducted. The main questions appeared to have high reliability (α = .88, CI = 0.8 - 

0.92), which according to Taber (2017) is considered a good and reliable measure. 
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Procedures 

Participation in the experiment was intertwined with following the two-hour-long 

Research Methods tutorials. Prior to their tutorials the researcher of the current study 

introduced the students to the experiment and invited them to participate voluntarily. The 

students that agreed to participate were appointed to condition A, experimental, or condition 

B, control, based on their position on the table. The students sitting on the right side of the 

table were sent to condition A, while the ones on the left were assigned to condition B. Based 

on the condition that they were appointed they could scan the relevant QR code or click on 

the related link to take part in the experiment. Both QR codes and links were shared with 

them through their learning environment, Canvas, where they usually follow their courses.  

Opening the experiment environment, the students could get further information on 

the study and sign the informed consent. Consequently, some questions on their demographic 

characteristics were collected, such as age, study, gender and nationality. Then the students 

were requested to define their predisposition characteristics and then their main research 

characteristics. The first part of the latter was requested prior to the tutorial. There students 

of both conditions could set their learning goals, and the participants of the experimental 

condition could also set their progress bars. Once this part was completed, the tutorial lessons 

were offered by the teachers as they would normally proceed. The learning process that the 

students followed during the lessons was determined by the teacher during the tutorial.  

After the tutorials were completed, the students could evaluate the extent to which 

they reached their learning goals as well as their quality and were asked to set new learning 

goals for future sessions. This levelled approach could allow the evaluation of the quality of 

the reflection. The experiment concluded with a debriefing explaining the differences 

between the two conditions and the actual goals of the study, namely the evaluation of the 

differences between gamified and non-gamified conditions. Finally, the withdrawal policy 
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and contact information to the researchers were restated, and the participants were thanked 

for their participation. No withdrawals were requested.   

Analysis 

To analyse the data, the statistical program R Studio, version 4.2.2. was utilized with 

among others the packages Hmisc, ltm and rstatix. Prior to the main analysis of the data, the 

parametric assumptions were tested. Most of the parametric assumptions were violated. The 

homogeneity of variance of the mean of the learning goals reached was tested with a 

Bartlett’s test. The results showed that the homogeneity of variance was not violated, K = 

1.07, p = .302. The additivity was tested with a scatter plot of all the main parameters against 

the dependent variable. The data appeared to have correct additivity, with a linear correlation, 

and multicollinearity, as the predictive parameters were strongly correlated with each other. 

See Table 3 for an overview. Furthermore, the normality was tested with histograms for the 

main parameters of the experiment. The histograms showed little normality, with some 

binomial and some skewed distributions. Similarly, the Wilcoxon test that was performed on 

the main data proved that the normality was violated, V = 78, p = .017. Since most of the 

parametric assumptions were violated, no parametric analyses could be conducted.  

Table 3 

Correlation Matrix of all Variables of the Main Research Characteristics 

 Learning 

Goals 

Setting 

SMART 

L.G. 

Setting 

Learning 

Goals 

Reached 

Learning 

Goals 

Improvements 

SMART L.G. 

Improvements 

Learning Goals 

Setting 

1     

SMART L.G. Setting .52 ** 1    
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Learning Goals 

Reached 

.53 ** .38 ** 1   

Learning Goals 

Improvements 

.62 ** .72 ** .71 ** 1  

SMART L.G. 

Improvements 

.30 .40 ** .38 ** .72 ** 1 

Note: * p < .05 ** p ≤..001 

Given the large number of contributing and intercorrelated variables of the main 

research characteristics to the common independent variable of the quality of reflection, the 

most suitable analysis was a multivariate analysis of variance (MANOVA) (Cohen, 2013). 

Two MANOVA analyses were conducted, one for the predisposition and one for the main 

research characteristics. Finally, the effect size was checked with a Cohen’s F squared 

evaluation (Selya et al., 2012).  

 

Results 

Descriptive Statistics of Main Variables  

An overview of the main descriptive statistics indicates that no large differences were 

present among the groups regarding their demographic characteristics. An overview of the 

data is provided in Table 4.  

Table 4 

Descriptive Statistics of Predisposition and Main Research Characteristics  

 Gamified Non-gamified 

 M SD M SD 

Predisposition characteristics     

Enjoyment with RM 3.33 1.15 2.78 1.17 
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Ease with RM 3.76 0.94 2.95 1.11 

Frequency of use of reflection 2.71 1.31 2.73 1.32 

Perceived Usefulness of use of 

reflection 

2.57 1.16 2.73 1.45 

Experimental findings     

Learning Goals Setting 1.14 1.35 1.22 1.40 

SMART L.G. Setting 3.24 4.56 3.56 5.02 

Learning Goals Reached  .91 2.41 2.45 3.07 

Learning Goals Improvements 0.48 0.98 1.17 1.34 

SMART L.G. Improvements 1.28 2.78 3 3.79 

To evaluate whether there was a significant difference between the two conditions 

regarding their predisposition and main research characteristics two MANOVA analyses 

were conducted on all the variables of both categories towards the condition variable. The 

multivariate analysis of variance on the predisposition characteristics yielded no significant 

results, Pillai’s Trace, PT= .21, F(4, 34) = 2.29, p = .080, with an equally small partial Eta 

Squared, η2 = .21. Similarly, the MANOVA on the main research characteristics returned no 

significant results either, Pillai’s Trace, PT= .14, F(5, 33) = 1.08, p = .389, η2 = .14. In other 

words, no overall differences between the conditions were found. Comparing the means of all 

the factors of the two conditions, show some differences, especially between the values of 

learning goals reached, and the quantity and quality of improvement of the set goals. An 

overview of all the values can be found in Table 5. 

Table 6 

Multivariate Analysis of Variance of the Main Research Characteristics 

 F(1, 37) p η2 

Predisposition Characteristics    



21 
 

Enjoyment with RM 2.23 .144 .06 

Ease with RM 6.19 .056 .14 

Frequency of use of reflection 0.00 .985 >.001 

Perceived Usefulness of use of reflection 0.13 .721 >.001 

Main Research Characteristics    

Learning Goals Setting .03 .858 .001 

SMART L.G. Setting .04 .827 .09 

Learning Goals Reached  3.08 .085 .08 

Learning Goals Improvements 2.65 .109 .001 

SMART L.G. Improvements 3.44 .842 .07 

Note: * p < .05 ** p ≤.01 

Overall, the results of the experiment show little difference between gamified and 

non-gamified conditions.  

 

Discussion 

Overall, the findings of this study disaffirm the original hypothesis that the utilization 

of gamification could improve the quality of reflection of university students on the subject of 

Research Methodology. In contrast to the expectations and to findings from previous studies 

(Wang, 2022), this study demonstrated that students who took part in the experimental 

condition, using a reflection with game elements, demonstrated lower quality of reflection 

compared to the control condition, without gamification. The small advantages of the 

traditional over the gamified version of reflection were especially evident regarding the 

amount of learning goals reached, as well as the amount and quality of improvement points 

set.  
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Even though those results appeared to have no statistical significance, these findings 

could serve as an early indication that to reach learning goals and decide on improvement 

strategies for university students a gamified reflection poses no significant advantage. To 

reach a higher understanding of those findings, it appears necessary to take a closer look into 

the parameters that might have played a role in this conflict of results between the current and 

previous studies.  

Perceived Usefulness of Reflection 

The students’ general poor scores in terms of reflection quality may be attributed to 

their overall low appreciation of reflection as a means of learning and development. To 

support this notion, a comparison of the predisposition characteristics between the two groups 

proves how moderately both of them rated reflection’s usefulness. This corroborates with the 

findings from Chittooran (2015) suggesting low learning outcomes due to disconnection of 

the relevance of reflection to personal life. The study from Díaz-Iso et al. (2019) explored 

this notion empirically by evaluating students’ appreciation of reflection on extracurricular 

activities. Their research showed low student engagement with activities offering additional 

labour without reward in exchange, such as grades or recognitions. Hence, a limitation of the 

current study might have similarly been the absence of an incentive in exchange for the 

students’ participation. This consequently might have been a defining parameter in their 

lowered motivation to partake in or complete the reflection tasks with high rigorousness. 

Therefore, similar studies attempting to attract high levels of engagement with their 

participants, and professors aiming at involving their students with demanding tasks, such as 

longitudinal reflection, would be advised to make use of some reward system.  

Likewise, the low scores on the SMART scale regarding both setting initial learning 

goals and defining improvements indicate lack of reflective skills. Students who possess a 

higher level of competence in evaluating their strengths and weaknesses can devise learning 
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strategies for personal and professional growth by tapping into their own knowledge, as well 

as sources in their environment, such as friends, grades and more (Chou et al., 2019). 

Expanding this concept, a study by Eshuis et al., (2022) illustrates the positive impact of 

guidance in enhancing reflection quality. The study compared various means, such as 

question probes, examples from experts and group discussions and compared those against 

the showcase of a singular example. The results indicate that the latter was insufficient for 

less proficient students on the subject under investigation. Applying these findings to the 

context of the current study, it could be suggested that the participants might have lacked the 

proficiency to establish their own learning goals. The current study missed identifying this as 

a possible implication, given the higher educational level of the students. Therefore, 

educators attempting to incorporate reflection in their instructions would be suggested to 

offer a priori training and consecutive guidance to the students regarding how to complete 

their reflection tasks in order to ensure higher quality outcomes.  

Cognitive Load Balance  

Furthermore, the gamified version of the reflection was significantly longer, with 

more text next to the visualisations and extra tasks, such as the progress bars. This might have 

led to a higher cognitive load for the learners, which could result in lower reflection quality 

(de-Marcos et al., 2014; Domínguez et al., 2013; Saab et al., 2007). Wu (2016) arrived at 

comparable results when the involved students attained higher cognitive load due to the 

complex design features of the mobile application utilized in their experiment. As in the case 

presented in the current study, the participants of the research of Wu (2016) had lower quality 

outcomes due to the increased cognitive load. This information cross-validates with the 

information from the field of user experience design, where it is underlined that game design 

should be simple and easily comprehensible to minimize cognitive load (Kalyuga & Singh, 

2015; Large et al., 2004). The significance of clear instructions in facilitating student success 
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is underlined by Roksa et al. (2016) in a similar vein. It is possible that the instructions 

offered in the current study did not serve that purpose. Hence, clear, simple and concise 

instructions could reduce cognitive load and consequently enhance the activity outcomes.  

Another approach to decrease cognitive load could be the adjustment of the reflection. 

As discovered by Uştuk & De Costa (2020) in their experiment about teacher reflection on 

their instructional practices, conducting the activity and simultaneously reflecting on it might 

be tight to emotional and cognitive overload. As the current study requested the students to 

set their learning goals prior to their tutorial and keep them in mind for subsequent reflection, 

it can be assumed that they were simultaneously engaged in two tasks, namely practising 

Research Methods and reflecting on their learning goals. This might have posed an important 

limitation to the experimental condition of the given study by increasing the cognitive load of 

the experimental condition with not only the learning and reflecting tasks but also a multitude 

of game elements. Therefore, it can be suggested that educators monitor and sustain a 

lowered cognitive load of their students by preserving simplicity in the reflective tasks they 

request.   

Finally, the current study proposed the utilization of progress bars as a game element. 

However, given the nature of the platform used, those bars were not interactive. The students 

had to rather imagine adjusting their progression on those bars. Hence, another approach to 

decrease cognitive load could be the utilization of adaptive game elements. Zainuddin et al. 

(2020) attempted to improve engagement and lower students’ cognitive load by utilizing 

electronic interactive platforms to perform quizzes, which were subsequently compared to 

paper-form versions. The interactive versions showed increased engagement and achievement 

among secondary school students. Similarly, a study from Steinrücke et al. (2023) 

demonstrated that adaptive approaches to learning might feel more personalized to the needs 

of the user and support the gamification elements better. Unfortunately, the present study did 
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not invest in a software or platform that would provide such advanced interaction and 

adaptability to the users’ needs. The participants in the experimental condition were rather 

expected to set their own progress bars and report their progression. Clearly, employing such 

an interactive platform in reflection tasks could increase task engagement and shift the 

learners’ attention from the reporting to the actual reflection and learning.  

Conclusions 

In conclusion, educators utilize reflection in response to the industry’s demands for 

students with strong self-directed learning skills. However, students often undervalue 

reflection and do not engage with it. A solution that was incorporated in another setting to 

those ends, was gamification. Hence, the current study opted to evaluate the hypothesis that 

the utilization of game elements in the student’s reflection would enhance reflection quality. 

Contrary to the original assumption, however, the use of game elements in this research 

proved to be less effective in offering high-quality reflection. From the results, it can be 

concluded that high-quality reflection requires students to first comprehend its importance in 

their life and be incentivised to engage with it. Similarly, educators need to ensure clarity and 

simplicity in the instructions to ensure a lower cognitive load. In short, gamification has the 

potential to enhance the quality of reflection, but the combination of the teaching methods of 

gamification and reflection should be well-balanced in order to succeed.     
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Appendices  

Appendix A. – Demographic Characteristics of Participants  

 Gamified Ungamified 

 n % n % 

Gender  M = 1.71 SD =.46 M = 1.66 SD = .48 

Female  15 71 12 66 

Male  6 29 6 33 

Study M = 3.42 SD = 2.36 M = 2.11 SD = 1.53 

 Psychology 7 33 2 11 

 Business Administration 7 33 7 38 

 Communication Science 4 19 8 45 

 Public Administration 1 5 0 0 

 Educational Science & 

 Technology 

1 5 1 6 

 Philosophy of Science, 

 Technology & Society 

1 5 0 0 

 European Studies 0 0 0 0 

Age M = 

23.81 

SD = 4.74 M = 

21.67 

SD = 4.98 

 20 5 24 13 72 

 21 2 10 2 12 

 22 5 24 1 5 

 23 3 15 0 0 

 ≥ 24  6 27 2 11 

Nationality M = 2.33 SD = 1.46 M = 2.94 SD = 1.21 
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Dutch  11 52 4 22 

German  0 0 1 6 

Other European 2 10 5 28 

Other non-European 8 38 8 44 
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Appendix B.  – Reflection Form Control Condition 

https://utwentebs.eu.qualtrics.com/jfe/form/SV_eqyGCKzmLWtvOOa  

https://utwentebs.eu.qualtrics.com/jfe/form/SV_eqyGCKzmLWtvOOa
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Appendix C.  – Reflection Form Experimental Condition 

https://utwentebs.eu.qualtrics.com/jfe/form/SV_0JVvw3dNwq20z1s

 

https://utwentebs.eu.qualtrics.com/jfe/form/SV_0JVvw3dNwq20z1s
https://utwentebs.eu.qualtrics.com/jfe/form/SV_0JVvw3dNwq20z1s
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Appendix D.  – Evaluation of the Quality of Learning Goals & Improvements for 

Experimental Condition 
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Appendix E.  – Evaluation of the Quality of Learning Goals & Improvements for 

Control Condition 


