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Abstract 

  There is a dearth of research on Hyperfocus in healthy participants. Hyperfocus is 

when an individual is wholly engrossed in their task and completely "tunes out" their 

surroundings. Hyperfocus can be defined as increased attention and focus due to heightened 

motivation toward a task or activity. This research paper investigates the effect of cognitive 

motivators- (intrinsic motivation to know, epistemic curiosity - joyous exploration and 

deprivation sensitivity, and need for cognition) on the frequency of Hyperfocus in university 

students in an academic scenario. 375 first-year university students were recruited through 

convenience sampling and given an online survey to complete. The results showed that 

intrinsic motivation and deprivation sensitivity significantly increase the frequency of 

Hyperfocus in an academic context. However, joyous exploration and the need for cognition 

did not significantly increase the frequency of hyperfocus. Moreover, the results showed that 

all the cognitive motivators used in the study were positively and significantly correlated. 

The study concluded that individuals with high intrinsic motivation and deprivation 

sensitivity would have a higher frequency of hyperfocus experiences in an academic context.  
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Hyperfocus and cognitive motivators in an academic setting 

Hyperfocus is considered an "extraordinary gift" by many individuals with attention deficit 

hyperactivity disorder (ADHD) (ADDitude Editors, 2021). Some individuals with ADHD can 

channel their Hyperfocus on something productive, for example, in occupational (work) or 

academic (school) contexts. Hyperfocus, as an example, is when a child is completely 

engrossed in the video game and does not seem to pay attention to any stimuli nearby. The 

phenomenon of Hyperfocus is usually mentioned in association with ADHD (Sklar, 2013; 

Ozel-Kizil et al., 2016), autism (Isomura et al., 2015), and schizophrenia (Gray et al., 2014; 

Hahn et al., 2016). However, the operational definition was construed using four features of 

Hyperfocus. Firstly, Hyperfocus is induced by task engagement. Secondly, Hyperfocus is 

characterized by an intense state of sustained or selective attention. Thirdly, during a 

hyperfocus state, there is a diminished perception of non-task-relevant stimuli. Lastly, during 

a hyperfocus state, task performance improves (Ashinoff, 2019). 

Research explains that the states of Hyperfocus are often triggered due to tasks 

perceived as "rewarding," challenging," "interactive," and/or "novel." The task qualities imply 

that the task is perceived to be rewarding with a motivational salience. Unfortunately, a 

dearth of research is based on Hyperfocus and other cognitive motivators. A cognitive 

motivator is the motivation or drive to know or the thirst for knowledge. These cognitive 

motivators can help us to understand whether heightened motivation can help increase the 

frequency of experiencing hyperfocus states. This research paper will investigate the effect of 

three cognitive motivators – Intrinsic motivation, need for cognition, and Epistemic curiosity. 

The association between Hyperfocus and cognitive motivators should be explored because it 

can fill the literature gap and help us understand the potential reasons for experiencing 

Hyperfocus. 
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Hyperfocus 

In older research, Hyperfocus was defined as a clinical phenomenon of "locking on" 

to a task in patients with ADHD who have difficulty shifting their attention from one subject 

to another, especially if the subject is about their interests (Conner, 1994). However, the 

definition of Hyperfocus was recently updated to a phenomenon that reflects one's complete 

absorption in a task to a point where a person appears to ignore or "tune out" everything else 

completely. (Ashinoff, 2019). The latest definition does not specify that individuals with 

ADHD only experience Hyperfocus. Moreover, Groen et al. (2020) showed that 83% of 

healthy people experience Hyperfocus in their everyday life. Altogether, Hyperfocus is more 

commonly experienced by individuals with ADHD but experienced by the healthy 

population. Although people with ADHD face difficulty in shifting their attention from tasks 

which increases the frequency of experiencing the state of Hyperfocus (Ozel-Kizil et al., 

2016), Hyperfocus is not an official symptom of ADHD according to the DSM-5. Moreover, 

Hyperfocus is explained through the use of external positive reinforcement (Swan, 2021), 

frequent/ intense rewards (games), and novelty (Banaschewski et al., 2018; Barkley et al., 

1997). Therefore, different types of cognitive motivators will be explored in a healthy 

population to understand the impact of specific individual differences which influences the 

frequency of Hyperfocus.  

In some studies, Hyperfocus is also referred to as "flow." The criteria of flow and 

Hyperfocus are similar in describing the phenomenon; however, they are distinct experiences 

(Ashinoff, 2019). Flow is a terminology widely used in positive psychology, while 

Hyperfocus is used in psychiatric settings. Research shows that Hyperfocus may be a 

particular type of "deep flow" characterized by detachment from the environment more 

extreme than is experienced in normal or "shallow" flow states (Grotewiel et al., 2022). Since 

Hyperfocus is considered an extreme state of flow, we can assume that Hyperfocus and flow 
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are similar constructs of different intensities. Therefore, some research from flow would be 

used in the research to assume Hyperfocus. There is a good amount of research devoted to 

flow and several cognitive motivators. For example, considerable research shows that flow is 

highly associated with intrinsic motivation and enjoyment (Csikszentmihalyi, 1990). 

Moreover, research shows that individuals with a higher need for cognition have higher levels 

of focused attention and are more likely to experience flow (Li et al., 2004). Schutte et al. 

(2020) showed that individuals with higher levels of curiosity are associated with more flow 

experiences.  

Intrinsic motivation 

Intrinsic motivation refers to doing an activity for its inherent satisfaction rather than 

for some external rewards or incentives. When intrinsically motivated, a person is driven to 

act for the fun or challenge entailed rather than because of external products, pressures, or 

rewards (Ryan and Deci, 1985, 2000). There are three types of intrinsic motivation, which are 

intrinsic motivation to know (IM- to know), intrinsic motivation towards accomplishments 

(IM- to accomplish), and intrinsic motivation to experience stimulation (IM- to experience 

stimulation) (Vallerand et al., 1993). IM- to know is when one receives satisfaction while 

learning or understanding something new. IM- to accomplish is when one engages in an 

activity to get satisfaction when one accomplishes or creates something. IM- experience 

stimulation is when one experiences stimulating sensations while engaging in an activity or 

task.  

The different types of intrinsic motivation include a wide range of activities that are 

internally rewarding, for example, a student reading a book for the pleasure of learning 

something new. IM- to know can be defined as performing an activity for the pleasure and 

satisfaction one experiences while learning, exploring, or trying to understand something new 
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(Vallerand et al., 1993). Therefore, IM- to know explains the drive and thirst for knowledge 

seeking. As Hyperfocus is a state of increased attention and focus due to heightened 

motivation toward a task or activity (Hupfeld et al., 2018), it can be assumed that an 

individual who is highly intrinsically motivated toward an activity or task can increase the 

frequency of the state of Hyperfocus. As a result, a potential association between intrinsic 

motivation and the frequency of Hyperfocus will be explored in the research.  

Epistemic curiosity 

Epistemic curiosity can be defined as a "desire for knowledge that motivates 

individuals to learn new ideas, eliminate information-gap and solve intellectual problems" 

(Litman, 2008). For example, when someone is curious about a topic or activity, they tend to 

pursue the answer and eliminate the knowledge gap instead of the mind wandering off to 

another topic. Since Hyperfocus is also a state of intense focus, high curiosity could be one of 

the reasons making it easier for an individual to experience it. Curiosity is a multidimensional 

scale, which are joyous exploration, deprivation sensitivity, stress tolerance, social curiosity, 

and thrill-seeking. Joyous exploration and deprivation sensitivity will be used as these 

dimensions correlate the strongest with epistemic curiosity (Kashdan et al., 2018). On the one 

hand, joyous exploration is the pleasurable experience of finding topics and activities 

intriguing, for example, the love of learning or fascination with activities and topics. On the 

other hand, deprivation sensitivity is the anxiety and frustration of being aware of the 

information one does not know; one wants to know and devotes considerable effort to 

uncovering (Kashdan et al., 2018).  

It is well known that when an individual is intrinsically motivated toward a task or 

activity, they are more likely to be curious about it (Berlyne, 1960; Ryan & Deci, 2000). 

Similarly, it can be assumed that an individual with high joyous exploration and deprivation 
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sensitivity can enter the hyperfocus state when highly motivated to eliminate the knowledge 

gap. Since Hyperfocus is a state of heightened attention, high levels of joyous exploration and 

deprivation sensitivity can predict the frequency of hyperfocus experiences. Therefore, the 

research will also explore the potential association between the frequency of Hyperfocus and 

epistemic curiosity- joyous exploration and deprivation sensitivity.  

Need for cognition 

Lastly, the need for cognition, a personality trait, was defined as "an individual's 

tendency to engage in and enjoy effortful cognitive activity" (Cacioppo et al., 1982, 1996). 

People with a high need for cognition seek out and reflect on the information to make sense 

of the stimuli and events. Additionally, a high need for cognition reflects that individuals will 

have a more positive attitude toward situations requiring reasoning and problem-solving and 

respond more substantively to such situations (Coelho et al.,2022). Curiosity and the need for 

cognition have many similarities; it is also shown that an individual with a high need for 

cognition would be more curious about these tasks and activities (Olson et al., 1984). 

However, one of the differences is that epistemic curiosity is the desire to obtain new 

knowledge to stimulate positive feelings of intellectual interest and reduce undesirable states 

of informational deprivation. At the same time, the need for cognition refers to the individual 

differences in the motivation to engage in and enjoy effortful cognitive tasks (Strobel et al., 

2014). Both the need for cognition and epistemic curiosity can increase the frequency of 

Hyperfocus because both involve internal rewards through the satisfaction of engaging in 

rewarding activities. Therefore, when the need for cognition is high, an individual will tend to 

be more attentive, which can predict the frequency of experiencing Hyperfocus.  

Many studies show a link between the cognitive motivators investigated in the study. 

Olson et al. showed that individuals with a high need for cognition would have higher 
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curiosity levels in seven measures. Moreover, Thompson et al. (1993) showed that the need 

for cognition involves intrinsic motivation. Thus, people with a high need for cognition will 

have higher intrinsic motivation for effortful cognitive processes. Similarly, curiosity can be 

interpreted as part of intrinsic motivation (Ryan & Deci, 2000). Therefore, if an individual 

has high levels of intrinsic motivation, they will also have high levels of curiosity. The 

research showing the association between cognitive motivators is old, using different 

materials. However, this study will use appropriate and updated measures to quantify the 

variables measured.  

The research will explore the association between the frequency of hyperfocus 

experiences and motivating cognitive constructs to comprehend which factors can predict the 

frequency of experiencing a hyperfocus state. Consequently, this research paper will aim to 

explore the following two research questions: 

1. To what extent do the cognitive motivators: intrinsic motivation, need for cognition 

and epistemic curiosity predict the frequency of hyperfocus experiences in students in 

an academic scenario? 

2. To what extent are the cognitive motivators associated with each other? 

Five hypotheses will be explored in this research study. Firstly, it is hypothesized that 

individuals will high intrinsic motivation would have a higher frequency of hyperfocus 

experiences. Second, individuals with a high need for cognition would have a higher 

frequency of hyperfocus experiences. Thirdly, individuals with higher levels of joyous 

exploration will have a higher frequency of hyperfocus experiences. Fourthly, individuals 

with higher levels of deprivation sensitivity will have a higher frequency of hyperfocus 

experiences. The first four hypotheses are based on the first research question. The last 

hypothesis, which explores the secondary research question, is that there would be a positive 

association between cognitive motivators. 
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A lack of research is present that determines the association between Hyperfocus and 

the potential individual differences, which will be explained in this study. Moreover, the 

previous research on Hyperfocus did not measure “hyperfocus in school” when studied on a 

student sample. Similarly, studies that measured “hyperfocus in school” did not include a 

student sample in their research. Therefore, this research will help us to understand how 

Hyperfocus in school is experienced in a population of graduate-level students, alongside the 

association of cognitive motivators.  

Methods  

Participants  

A convenience sample of bachelor students was gathered by advertising through 

social media, hanging flyers around the university, and SONA. Participants were selected 

based on the inclusionary criteria: students in the first, second, or third year of the BSc of 

Psychology at the University of Groningen. Therefore, students of Master’s and other 

bachelor’s courses were part of the exclusionary criteria. The first-year students were only 

gathered using the SONA participants pool. The second and third-year students were 

collected using social networks (such as WhatsApp) and fliers around the campus. Of the 394 

participants who initially filled out the survey, 19 participants (4.82%) were removed because 

they did not meet the criteria, as 12 participants (3.05%) did not complete the entire 

questionnaire, six participants (1.52%) finished the survey in under ten minutes, and one 

participant (0.25%) failed to answer the bogus question. Therefore, our final sample consisted 

of 375 participants.  

Moreover, the sample consisted of 88 male participants (23.57%), 258 female 

participants (76.0%), and two participants (0.53%) who preferred not to say their biologically 

assigned sex at birth. The average age of the participants was 19.76 years (SD = 2.10), while 

the minimum age of a participant was 17 years, and the maximum age was 35 years. Most of 
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the participants in our sample were Dutch (49.87%). Also, 84 participants were German 

(22.4%), and 104 had a different nationality (27.73%). 88% of the participants had completed 

the upper secondary level of education (n= 330). All participants in the first year of their 

bachelor's degree (SONA participant pool) received SONA credits as an incentive. However, 

all other 10 participants, such as second and third-year students, were rewarded with an 

incentive of 1.5 euros.  

 

Materials/Measures  

The Hyperfocus in School Scale was used to measure the frequency of Hyperfocus in 

the academic context. This questionnaire is a 12-item subscale of the Adult Hyperfocus 

Questionnaire (AHQ; Hupfeld et al., 2019) centered around Hyperfocus in the context of 

school. Some examples of statements used in this questionnaire included ("Completely losing 

track of time while doing work for the class.”,“Not noticing the world around you [e.g. not 

realizing if someone calls your name or if your phone buzzes] if you’re working on 

homework or studying.”). The Hyperfocus in School Scale originally made use of a six-point 

Likert scale ranging from ‘Never’ to ‘Daily’, in the adapted version a six-point Likert scale is 

used however it ranges from ‘Never’ to ‘Always/Daily’. Further differences relative to the 

original included a timeframe in the Likert scale, such as ‘Rarely / 1-2 times every 6 months’, 

‘Sometimes 1-2 times per month’, ‘Often / Once a week’, and ‘Very often / 2-3 times a 

week’. The purpose of this modification was to ensure results of the AHQ were comparable 

with other outcome measures in the study. The scores in this scale were computed by 

calculating the sum of all the items present for a total score of 72. The original questionnaire 

had an additional instruction for participants to identify their favorite course and keep this in 

mind when answering the questionnaire (“What is your favorite course that you have taken so 

far in college? This could be a class that you are currently taking.”). In our study, we have 
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omitted this to allow participants to generalize the questions to all university-related work. In 

the current sample, this scale had a Cronbach’s alpha of .87.  

The Need for Cognition-6 (NCS-6, Coelho et al., 2020) questionnaire measured the 

amount of enjoyment people get from engaging in cognitively challenging activities. This is 

an 11 adapted version of the original Need for Cognition scale. The NCS-6 questionnaire is a 

six-item survey that uses a five-point Likert scale ranging from 1 (extremely uncharacteristic) 

to 5 (extremely characteristic). No changes were made to the original NCS-6 when it was 

used in our survey. The survey contained six statements about Need for Cognition (“Would 

prefer complex to simple problems.”, “I really enjoy a task that involves coming up with new 

solutions to problems.”); two of which were reverse-coded (“Thinking is not my idea of fun.”, 

“I would rather do something that requires little thought than something that is sure to 

challenge my thinking abilities.”). This scale was calculated by finding the sum of scores 

across the six items. The NCS-6 in the present sample had a Cronbach's alpha of .74.  

The Five-Dimensional Curiosity Scale (5DC; Kashdan et al., 2018) measured the 

multidimensional construct of curiosity as well as concepts that are related to curiosity, such 

as openness to experience. This scale consisted of 25 questions and used a seven-point Likert 

scale from 1 (does not describe me at all) to 7 (completely describes me). The subscales of 

the 5DC are Joyous Exploration, Deprivation Sensitivity, Stress Tolerance, Social Curiosity, 

and ThrillSeeking. All of these subscales contained five items. Moreover, the Stress 

Tolerance subscale was entirely reverse-coded. The score of each subscale was calculated by 

finding the average of each dimension. For the present study, the subscales “Deprivation 

Sensitivity” and “Joyous Exploration” were used to assess the construct “Epistemic 

Curiosity.” No changes were made to the original scale in the survey of the present study. 

Statements used for the 5DC Deprivation Sensitivity subscale included (“Thinking about 

solutions to difficult conceptual problems can keep me awake at night.”, “I work relentlessly 
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at problems that I feel must be solved.”). Some statements used for the 5DC Joyous 

Exploration subscale were (“I view challenging situations as an opportunity to grow and 

learn.”, “I find it fascinating to learn new information.”). Overall, in 12 the sample the 5DC 

Cronbach’s alpha for the Deprivation Sensitivity subscale was .83, while for Joyous 

Exploration the Cronbach’s alpha was .78.  

The Academic Motivation Scale (AMS; Vallerand et al., 1992) was used to measure 

the motivation of students towards learning. The questionnaire consists of 28 items, and it 

makes use of a seven-point Likert scale ranging from 1 (does not correspond at all) to 7 

(corresponds exactly). Additionally, this questionnaire consisted of seven subscales of 

motivation, which had four items each: Amotivation, Intrinsic Motivation to Know, Intrinsic 

Motivation toward Accomplishment, Intrinsic Motivation to Experience Stimulation, 

Extrinsic Motivation Identified, Extrinsic Motivation Introjected and Extrinsic Motivation 

External Regulation. For the present study, the intrinsic motivation subscale “Intrinsic 

Motivation to Know” was used to investigate academic intrinsic motivation. The scale has 

been adapted to use the term “college/university” as opposed to “school” which was used in 

the original scale. Participants needed to answer to what extent the statement corresponds to 

the reason they went to college/university. The scores of this survey were calculated by 

finding the average of each subscale.  

Some examples of statements for the Intrinsic Motivation to Know subscale include: 

"Because I experience pleasure and satisfaction while learning new things." and "Because my 

studies allow me to continue to learn about many things that interest me." For Intrinsic 

Motivation toward Accomplishment, some of the questions are as follows: “For the pleasure 

that I experience while surpassing myself in my studies.” and “Because high school allows 

me to experience personal satisfaction in my quest for excellence in my studies.” Some 

examples of Intrinsic Motivation to Experience Stimulation were: “For the pleasure that I 
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experience when I am taken by discussions with interesting teachers.” and “Because for me, 

college is fun.” The Cronbach’s Alpha of the Intrinsic Motivation to Know subscale is .84. 

Procedure  

Participants were asked to complete a survey, which took approximately 20 minutes. 

Each participant was provided with informed consent before the start of the study. The 

informed consent informed the participants about the incentives they would receive after 

completing the survey. In addition, the participants were well informed about their 

anonymous and confidential data. Participants took the survey online (made using Qualtrics) 

through the barcode provided in the flyers. At the same time, first-year psychology students 

could access this study in SONA through a link provided to them. Furthermore, the 

participants were also asked to fill in their student numbers to have access to their academic 

grades. The study was only conducted after receiving approval from the ethical committee 

regarding the whole study.  

The survey created uses seven questionnaires that cover academic motivation and 

underlying factors that can contribute to hyperfocus and flow states. The questionnaires 

present in the survey include the Hyperfocus in School Scale of the AHQ (Hupfeld et al., 

2019), the Dispositional Flow Scale (Jackson et al., 2008), the Need for Cognition-6 scale 

(Coelho et al., 2020), the Utrecht Work Engagement Scale (Seppälä et al., 2009), the Five 

Dimensional Curiosity Scale (Kashdan et al., 2018), the Academic Motivation Scale 

(Vallerand et al., 1992) and the Adult ADHD Self Report Scale v1.1 (Kessler et al., 2005). 

For the present study, we focus on the Hyperfocus in the School Scale of the AHQ, the Need 

for Cognition scale, the 5- Dimensional Curiosity Scale, and the Academic Motivation Scale.  

The survey consists of several blocks to collect demographic information, education 

information, Five-Dimensional Curiosity scale, Need for Cognition, Academic Motivation, 

Utrecht Work Engagement, School Hyperfocus scale of the AHQ, Dispositional Flow Scale 
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Short, Adult ADHD Self Report Scale and medical and personal information, and the 

measures of the predictor variables and the outcome measures. Two main randomizations 

occur in the 14 questionnaire; the first randomization will alternate the order in which the 

predictor variable measures are introduced to participants with the Scales for Need for 

Cognition, Academic Motivation, and the Five-Dimensional Curiosity Scale. The second 

randomization occurs for the outcome measures; participants will be presented with the 

Utrecht Work-Engagement Scale, the Hyperfocus in School Scale of the AHQ, and the 

Dispositional Flow Scale. It was done to avoid all the participants having the same sequence 

of questions and reduce biases.  

Design 

 This study used two types of research designs. To test our first hypothesis, we used a 

correlational cross-sectional design to investigate if the three motivational factors, together 

and separately, had a significant effect on the frequency of experiencing a hyperfocus state. 

To test our second hypothesis, we implemented a correlational design to investigate if the 

three individual motivational factors had significant correlations with each other. This 

quantitative study served to explore the proposed association of the three motivational 

independent variables (IV) with the dependent variable (DV) regarding the frequency of 

experiencing a state of Hyperfocus.  

Our independent variables (IV) consisted of the three cognitive traits (need for 

cognition, epistemic curiosity, and intrinsic motivation), all using their respective 

questionnaires. For the sake of analysis, epistemic curiosity was divided into two separate 

variables: Joyous Exploration and Deprivation Sensitivity. The dependent variable (DV), 

school hyperfocus, was collected in the same way as the IVS, namely with its respective 

questionnaire. Techniques for data analysis consisted of Pearson’s coefficient, multiple 

regression analysis, partial correlations, and ANOVA outputs. 
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Results 

Descriptive statistics 

Linearity, normality, and outlier checks were computed to investigate any potential 

violation of assumptions for the Pearson correlations calculated in the main analysis. 

Additionally, linearity, homoscedasticity, normality, multicollinearity, and outlier checks 

were used to test the assumptions for the multiple linear regression. Since the research design 

did not use a repeated measure, the independence assumption was not violated. A scatter plot 

was computed using the dependent and independent variables to check for linearity 

assumption. The graph showed that linearity was present, and the assumption was not 

violated. Normality was checked using histogram and PP plots from the residual values. The 

histogram and PP plot showed normality without skewness; thus, the assumption was not 

violated. A scatterplot of residual values against the dependent variable was computed to 

check for homoscedasticity, which showed that the scatter points were scattered equally on 

the graph. Additionally, a box plot was computed for the variables, and no outliers were 

found. All the independent variables reported VIF values under the cut-off of 10; thus, the 

multicollinearity assumption is also not violated. None of the assumptions were violated 

during the analysis; thus, the data is safe to interpret.  

A preliminary descriptive analysis is conducted to summarize the main features of the 

data collected. The school hyperfocus variable was measured on a 7-point Likert scale where 

one indicated "never." The mean of the hyperfocus variable is 3.11 (SD = 0.84). Therefore, on 

average, participants selected the "sometimes / 1-2 times per month" option to answer for 

Hyperfocus. The highest mean was reported for Intrinsic motivation to know (M = 5.65, SD = 

0.87), where five represented "corresponds enough." Moreover, the mean need for cognition 

was 3.58 (SD = 0.63), corresponding to "uncertain."  
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Table 1 

Means, Standard Deviations, and Correlations between the variables studied. 

 Mean SD 1 2 3 4 5 

1. Hyperfocus 

in School  

3.107 0.840 - 0.224** 0.189** 0.452** 0.275** 

2. Need for 

Cognition 

3.578 0.633 - - 0.629* 0.383* 0.422* 

3. Joyous 

exploration 

5.116 0.890 - - - 0.372* 0.520* 

4. Deprivation 

sensitivity 

  4.347 1.240     -       -        - - 0.297* 

5. Intrinsic 

Motivation- 

to know 

  5.650 0.870     -       -        - - - 

Note: N = 375.  

*P ≤ 0.01 

**P ≤0.001 

Hypothesis testing  

The study aimed to understand whether cognitive motivators (Intrinsic motivation, 

epistemic curiosity, and need for cognition) predict the frequency of Hyperfocus in an 

academic scenario. Firstly, it is hypothesized that individuals will high intrinsic motivation 

would have a higher frequency of hyperfocus experiences. Second, individuals with a high 

need for cognition would have a higher frequency of hyperfocus experiences. Thirdly, 

individuals with higher levels of joyous exploration will have a higher frequency of 

hyperfocus experiences. Fourthly, individuals with higher levels of deprivation sensitivity 
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will have a higher frequency of hyperfocus experiences. Lastly, there would be a significant 

positive association between cognitive motivators.  

Multiple regression was conducted where Hyperfocus, the dependent variable, was 

regressed on the cognitive motivators (Intrinsic motivation, epistemic curiosity, and need for 

cognition). Epistemic curiosity was measured on two dimensions (Joyous exploration and 

Deprivation sensitivity) of the 5-dimension scale. Intrinsic motivation- to know was used to 

measure intrinsic motivation. The results showed that the multiple regression model was 

significant and explained 23% of the variance between the hyperfocus and cognitive 

motivators (R2 = 0.230, F (4, 370) = 27.629, p < 0.001). As shown in table 2, deprivation 

sensitivity (p = <0.001) and intrinsic motivation (p = 0.001) reported significant coefficients. 

The results show that for every one-point increase in the deprivation sensitivity, the 

hyperfocus scale would increase by 0.281. Similarly, for every one-point increase in intrinsic 

motivation, the hyperfocus variable would increase by 0.172. Interestingly, the need for 

cognition and joyous exploration variables were reported in nonsignificant coefficients. 

Moreover, a negative coefficient was reported for joyous exploration at -0.081 (p = 0.179).  

Partial and Semi-partial correlations were computed as well. Partial correlation 

showed that deprivation sensitivity correlated with Hyperfocus reported in a moderate 

positive correlation when controlled for the other variables. (r = 0.392, p < 0.005). However, 

a partial correlation between joyous exploration and Hyperfocus was reported as a weak 

negative correlation. Thus, when controlled for the other predictors, joyous exploration was 

negatively correlated with Hyperfocus with a weak correlation (r = -0.070, p < 0.005). Semi-

partial correlations were calculated to interpret the unique variance explained by each 

predictor. The strongest predictor with unique variance was (r = 0.374, p < 0.005). Similar to 

the partial correlation of joyous exploration, the semi-partial correlation with Hyperfocus was 

also a weak negative correlation (r = -0.061, p < 0.005). As reported in Table 2, the squared 
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semi-partial correlations are computed to understand the unique variance explained by each 

predictor. Deprivation sensitivity showed the highest unique variance explained in the model, 

followed by intrinsic motivation.  

Table 2 

Multiple regression table showing unstandardized coefficient (B), standard error, t statistic 

(t), significance value, and squared semi-partial correlations(sr2). Hyperfocus in School 

(Dependent Variable) regressed through the need for cognition, Joyous exploration, 

Deprivation sensitivity, and Intrinsic motivation.  

 B Standard 

error 

t Sig. sr2 

(Constant) 1.122 0.285 3.937 <0.001 - 

Need for 

cognition 

0.058 0.080 0.721 0.472 0.001 

Joyous 

exploration 

-0.081 0.060 -1.348 0.179 0.004 

Deprivation 

sensitivity 

0.281 0.034 8.207 <0.001 0.140 

Intrinsic 

motivation 

to know 

0.172 0.052 3.286 0.001 0.023 

 

The ANOVA test was also conducted on the dataset to understand whether the 

variance explained by the model is significantly different from 0. The mean of the variables is 

significantly different from 0 (F (4,374) = 27.629, p = < 0.001). Moreover, 22.2% is 
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explained by the model through the adjusted r squared (R2 = 0.230, Adjusted R2 = 0.222, p < 

0.001).  

Correlations (Pearson's correlations) between the variables were calculated to test the 

second research question. The strongest positive zero-order correlation was reported between 

joyous exploration and the need for cognition (r = 0.629, p < 0.005). The user's guide to the 

correlation coefficient was used to interpret the strength of the correlations (Akoglu, 2018). 

Hyperfocus was moderately correlated to deprivation sensitivity (r = 0.452, p < 0.005). 

Deprivation sensitivity and intrinsic motivation, which reported significant coefficients in 

multiple regression, showed a weak positive correlation (r = 0.297, p < 0.005). Interestingly, 

a moderate positive correlation is reported between joyous exploration and intrinsic 

motivation (r = 0.520, p < 0.005). All zero-order correlations between the variables were 

positive and significant, with an accepted significance level of 5% (0.05). The results show 

that intrinsic motivation and deprivation sensitivity significantly increased Hyperfocus in 

school, while all the cognitive motivators positively correlated with each other.  

Discussion 

The study aimed to understand whether the cognitive motivators (Need for cognition, 

Epistemic curiosity, and Intrinsic motivation) increase the frequency of the state of 

Hyperfocus in an academic scenario. There were five hypotheses addressed in this research 

paper. Firstly, it is hypothesized that individuals will high intrinsic motivation would have a 

higher frequency of hyperfocus experiences. Second, individuals with a high need for 

cognition would have a higher frequency of hyperfocus experiences. Thirdly, individuals with 

higher levels of joyous exploration will have a higher frequency of hyperfocus experiences. 

Fourthly, individuals with higher levels of deprivation sensitivity will have a higher 

frequency of hyperfocus experiences. Lastly, there would be a significant positive association 

between cognitive motivators. 
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The study's findings show that intrinsic motivation to know can significantly predict 

the frequency of Hyperfocus in an academic scenario. Therefore, the first hypothesis is 

accepted. Hektner & Csikszentmihalyi (1996) showed a moderate positive correlation 

between flow and academic intrinsic motivation in adolescents, similar to the current study. 

However, the study's correlation between Hyperfocus and intrinsic motivation was positive 

but weak. Hektner & Csikszentmihalyi used 281 adolescents as the sample from around the 

USA. The study was longitudinal, and similar questions were asked to the same participants 

in two years. Moreover, the research is old, and the materials must be updated.  

The results obtained were in contrast to the findings of Li et al. (2004). Li et al. used 

156 student samples in their study. They found that individuals with a high need for cognition 

have higher experiences of flow states, specifically higher levels of attention, perceived 

control, and curiosity. The findings can be different because the need for cognition may not 

be able to put an individual into a "deep" state of flow (Hyperfocus) but only a shallow flow 

state. The results also show that the need for cognition does not significantly predict the 

frequency of Hyperfocus. Therefore, the second hypothesis is not accepted.  

Interestingly, joyous exploration did not significantly predict the frequency of 

Hyperfocus in an academic scenario. Therefore, the third hypothesis is not accepted. 

Although the second dimension of curiosity, deprivation sensitivity, significantly predicts the 

frequency of Hyperfocus. The fourth hypothesis is accepted. Schutte et al. (2020) showed that 

higher joyous exploration curiosity and knowledge-deprivation sensitivity were all associated 

with more flow. Fifty-seven students as the sample, with more females than males, were used 

in the study in Australia. The results are similar to the current study, with a similar sample. 

The study shows contradictory evidence for joyous exploration curiosity but consistent results 

for deprivation sensitivity. Again, flow is used in the study by Schutte et al. instead of 

Hyperfocus which can lead to different results. Moreover, reward-seeking is inherent to 
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joyous exploration, while deprivation sensitivity is information-seeking and the tension of not 

knowing some information (Kashdan et al., 2018). Hyperfocus experiences could be 

influenced by the tension of not knowing something rather than the reward-seeking nature. 

Additionally, the construct of epistemic curiosity needed to be measured, and research shows 

that individuals endorsing a greater deprivation sensitivity possessed high epistemic curiosity 

or "drive to know" (Kashdan et al., 2018). 

In general, two significant predictors of Hyperfocus were found, but none of the 

predictors strongly influence Hyperfocus in school. One of the potential reasons for the weak 

influence of predictor variables is the higher number of female participants in the sample. 

Groen et al. (2020) showed small coefficients in their study, which explained that females 

have fewer occurrences of Hyperfocus. The frequency of Hyperfocus and influence of 

predictor variables was less due to the presence of more female participants.  

 Regarding the second research question, the results obtained in the current study were 

similar to the literature. All cognitive motivators were significant and positively correlated 

with each other. However, the highest correlational value found between the need for 

cognition and joyous exploration is a moderate positive association. There were no strong 

correlations found between the cognitive motivators in the study. The last hypothesis is 

accepted as significant positive correlations are found between the cognitive motivators. 

 Oudeyer et al. (2016) stated that curiosity is a form of intrinsic motivation that fosters 

active learning and spontaneous exploration. Moreover, in psychology, curiosity can be 

approached within the conceptual framework of intrinsic motivation. Only a little research 

shows the direct correlation between intrinsic motivation and curiosity because curiosity is 

believed to be a part of intrinsic motivation. Also, the need for cognition significantly 

correlates with curiosity (Olsen et al., 1984). Like the current study, Olsen et al. used 140 

undergraduate students and showed a moderate correlation. Both studies use students as the 
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sample, which is the reason for similar answers. Olson et al. used the scale of curiosity which 

includes 16 specific curiosity subscales, different from the five-dimensional model of 

epistemic curiosity used in the current study.  

Strengths, limitations, and future directions. 

 The study had several strengths and limitations that could affect the generalizability 

and validity of the results. Firstly, a large sample size (N=375) of students was gathered using 

convenience sampling. The students were recruited using advertisements. Gathering the 

sample using convenience sampling is more accessible as it saves time, effort, and money. 

However, the generalizability of the results could be better. The target population not only 

consists of students, which reduces the generalizability of the results. The sample comprises 

only students who study a BSc in Psychology at the University of Groningen. Also, most of 

the sample students were female, making the results highly generalizable to female students 

studying first-year BSC psychology. However, inferences about university students, in 

general, cannot be made due to the higher number of females. Additionally, advertisements 

were sent through the SONA link for first-year bachelor students. Each student needs to 

mandatorily collect a certain number of SONA credits in a year to pass; thus, many students 

enrolled as a participant with this incentive. 

Moreover, some sample participants (n = 95) had also been diagnosed with 

psychological or brain disorders by a mental health care professional. The most common 

disorders were ADHD, depression, and anxiety. Therefore, the sample incorporates healthy 

individuals and individuals experiencing disorders better to understand the frequency of 

Hyperfocus among university students. This aids us in slightly increasing the generalizability 

of the results because there are many students suffering from mental health conditions in a 

general population of students. On the one hand, using a survey acted as an advantage 

because participants could complete the survey at their convenience. On the other hand, the 
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survey is online, which can increase the possibility of bias. The participants could have 

received information about the survey or the topic of the survey, which could have had an 

effect on the data. Each participant completed the survey at their convenience. Since the 

cognitive motivators vary amongst time and situations, which could have affected the answers 

for the survey; for example, if a student got his/her exam grades, it could manipulate with 

some variables such as motivation and curiosity. Moreover, the study was conducted during 

the winter, which could have led to low motivation in students in comparison to a study 

conducted in the summer. 

 Another area for improvement in the study is that the survey was time-consuming. 

The survey takes about twenty minutes to complete, which can reduce the participants' 

attention, and they could feel the urge to complete the survey faster. Moreover, an incentive 

(SONA credits or 1.5 euros) was rewarded to the participants upon completion of the survey. 

Although the incentive helped to gather a larger sample size, the incentive can also be a 

limitation of the study as participants could complete the survey to earn the reward. The 

incentive could harm the validity of the data because the participants could have participated 

for the incentive only. Participants who finished the survey in under 10 minutes were 

removed from the sample to control for individuals who completed the survey for incentive. 

Additionally, the results showed that the explained variance is relatively low, and the model 

needs to explain the predictor variables completely. The low explained variance means that 

the model is insufficiently explained. Since two predictor variables were insignificant, the 

model could have resulted in a low explained variance. Although the research has many 

strengths, the data should be interpreted cautiously due to the limitations present.  

 Future research should increase the explained variance by using more predictor 

variables to understand the variance better. Different types of intrinsic motivation and other 

traits can be included in the research to increase the explained variance. The study should also 
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include students from different courses, levels of previous education, and an even sample 

distribution regarding sex. This can help us obtain data that can be generalizable to all 

students and even understand the effect of Hyperfocus in an academic context. Surveys can 

be made less time-consuming so that the participants' attention is not diverted or distracted. 

This could reduce the fatigue bias of the current study. The study shows that some cognitive 

motivators- intrinsic motivation and deprivation sensitivity can increase the frequency of 

Hyperfocus in an academic scenario. Moreover, all the cognitive motivators are significantly 

positively correlated with each other.  

Conclusion 

    This study shows that intrinsic motivation and deprivation sensitivity (a dimension of 

curiosity) could significantly predict an increase in the frequency of Hyperfocus. However, 

the need for cognition and joyous exploration (another dimension of curiosity) did not 

significantly predict the frequency of Hyperfocus in school. Positive significant correlations 

were found when a correlational analysis was conducted for the cognitive motivators. To 

conclude the second research question, intrinsic motivation, curiosity, and the need for 

cognition are all positively and significantly correlated. This research is a novelty in the topic 

of Hyperfocus and cognitive motivators. This study also helps to understand that Hyperfocus 

can be achieved by individual differences such as intrinsic motivation and epistemic curiosity.  
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