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1. Introduction 
 
Whether it is putting off exercising till tomorrow or writing your thesis in the last weeks before 

the deadline, everybody procrastinates sometimes. Not surprisingly, the group that 

procrastinates the most are students. It has long been established that the majority (around 80 - 

95%) of students procrastinate (Steel, 2017). Most see it as just a discomfort, having to rush at 

the last moment to meet a deadline, but sometimes procrastination can also result in other issues. 

Procrastination can lead to depression, anxiety, and even physical health problems (Sirois, 

2015). Next to that procrastination can result in lower grades for assignments and lower quality 

of work (Tice & Baumeister, 1997). Overall, procrastination is a self-defeating habit that is 

portrayed by short-term benefits and usually followed by long-term costs. It goes without 

saying that methods to decrease procrastination amongst students are being explored. One of 

those methods is using the theory of planned behavior (TPB). 

 

The TPB predicts the intention to perform a certain type of behavior, such as procrastination, 

by using measures of attitude, subjective norm, and perceived behavioral control (Ajzen, 1991). 

Literature about using the TPB to predict procrastination is not always in line with each other. 

In a study by Lin (2017) it was found that when people have higher measures of the TPB, they 

procrastinate less. In contrast, Webb and Sheeran (2006) found that the relationship between 

the intention to procrastinate less and the level of procrastination is low. One implication could 

be that people have strong intentions not to procrastinate but do not act upon them (Steel, 2007). 

Various studies have been done using aspects of the TPB to influence procrastination, but a 

viable intervention to decrease procrastination using the TPB has yet to be found (Zacks & Hen, 

2018).  

 

An effective way to influence people’s behavior with an intervention is basing the intervention 

on the theory of nudging. The latter was first defined by Thaler and Sunstein (2008) and uses 

changes in the choice-architecture to influence people to make a certain kind of decision or 

behave in a certain way. Prior literature has shown promising effects in the field of education. 

By means of example, research by Castell and Meyer (2020) found that text reminders cause 

students to earn higher credits. Weijers et al. (2020) even defined a nudging matrix depicting 

what type of nudges would work best for different educational goals. However, in terms of 

academic procrastination or combining the TPB with the theory of nudging, no research has 

been conducted to date and thus forms a challenge to be addressed.  
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In order to address formerly named challenge, this research aims to answer the following 

research question:  

 

 “What are the effects of a behavioral intervention based on the theory of planned behavior on 

procrastination among students in the first phase of writing their master thesis?” 

 

To obtain an answer to above research question this study can be structured into three phases. 

The first phase involved conducting an extensive literature research to design nudges based on 

the TPB. From the literature on nudging, it was found that a transparent type 2 nudge, further 

explained in the literature review, would fit this research best (Weijers et al. 2020). Since 

attitude, subjective norm, and perceived behavioral control influence intention which on its turn 

influences behavior, a way had to be found to incorporate those components into a behavioral 

intervention. Since literature is scarce about combining the TPB with nudging in education the 

taxonomy of behavior change techniques was used in combination with other literature pin-

pointing the measures of the TPB in education (e.g., Abraham & Michie, 2008; Carnegie, 2019; 

Becker, 2020).  

 

The second phase consisted of an experiment amongst economic master students from the 

University of Utrecht. The measurements and nudges took place in the first phase of writing 

the thesis. An experiment bridges the gap between literature and practice and gives an 

opportunity to apply results locally (Joyce & Cartwright, 2019). The experiment tested the 

nudges designed in phase 1 using a quasi-experimental design, explained in more detail in the 

methodology (section 4) of this paper (Oldham, 1994).  

 

In the third and final phase the results were statistically analyzed using SPSS (version 28). SPSS 

was chosen as it is the most widely used statistical program to analyze human behavior data 

(Choueiry, 2021). After that the results were critically discussed in light of the literature. 

Subsequently everything for this paper was combined, revised, and finalized.  

 

This research found that using a nudging technique based on the TPB has a positive effect on 

students who received it compared to those who did not. For the students who did not receive 

the nudges procrastination rose between the pre-test and post-test. While those who received 

the nudges stayed the same in level of procrastination. Furthermore, a connection between the 
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results and the TPB could not be detected which makes the reason why those nudges worked 

unclear. While these findings could contribute to research, they should be seen in light of 

limitations such as a small sample size. This prevents this research from having ample power 

to have conclusive results.  

 

The contributions of this research are two-fold. First, using the TPB for a behavioral 

intervention trying to influence procrastination is new. This research could prove as a base for 

future research to build upon with this new angle. The research shows that nudging techniques 

can be devised that could have an influence on procrastination. Second, the results of this study 

could prove to be useful for educators to reduce procrastination for students writing their master 

thesis. This will reduce the negative effects procrastination has such as mental problems and 

lower quality of work.  

 

The remainder of this paper begins with a literature review regarding the theory of nudging, the 

TPB, academic procrastination and research of these topics in education. The literature review 

will be followed with the development of hypotheses. Subsequently, the methodology of the 

paper is explained and motivated. In what follows the results are analyzed. The paper ends with 

a discussion and conclusion where the results will be discussed in light with literature, 

limitations are named, implications and contributions are highlighted, and conclusions are made 

answering the research question.  

 

2. Literature review 
 

2.1. Theory of nudging  
 
The concept of nudging was first defined by Thaler and Sunstein (2008, page 356) as “any 

aspect of the choice architecture that alters people’s behavior in a predictable way without 

forbidding any options or significantly changing their economic incentives.” The theory is an 

important aspect of behavioral economics and is often used as a base for behavioral change 

interventions. The nudging theory combines the concepts from psychology and sociology 

with economics. An example of a nudge is eating dinner from a smaller plate to reduce the 

intake of calories or placing your work-out outfit next to your alarm clock. Nudging is proved 

to be an effective way to make people do what they want to do or prevent people from doing 

things that are not as productive/legal/etc. (Sunstein, 2014).  
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2.1.1. Nudging in education 

 
According to the dual process theory (Thaler & Sunstain, 2008) there are two cognitive 

systems which process information. System 1 (automatic) evolves around effortless, 

uncontrolled, unmeasured, associative, and unconscious thinking. System 2 (reflective) 

evolves around effortful, controlled, reasonable, measured, self-aware, and deliberate 

thinking. Automatic system responses can influence reflective system responses such as 

comparing two sorts of beer but choosing the Dutch one because you heard Dutch music in 

the store (North et al., 1999). Next to the dual process theory research by Hansen & Jespersen 

(2013) differentiates nudging in being transparent or non-transparent. Transparent nudges are 

clear to the operator as something that influences their behavior. Non-transparent nudges are 

the opposite, and the operator does not know that they are being nudged. By means of 

example, figure 1 shows a nudging matrix containing type 1, type 2, transparent and non-

transparent nudging techniques.  

 

 
Figure 1: Nudging matrix (Weijers et al., 2020) 
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Small nudges in an individuals’ situation can make use of the irrationality of the automatic 

cognitive system to positively influence them in a predictable way without making 

unsustainable exertions. Therefore, nudging could be used as a motivation booster for 

students writing a master thesis or educators coaching these students. However, while the 

nudging theory has been researched in other fields such as e.g., health, there is still a lot to 

discover within the field of education (Weijers et al., 2020).  

 

Prior literature shows that education is a promising field to use the nudging theory as it leads 

to improvement of educational outcomes and behavior (Damgaard & Nielsen, 2018). Some of 

the more recent literature shows different takes on how nudging can be used in education. For 

example, research by Clark et al. (2016) determined that setting task-specific goals for 

courses lead to more university students taking practice exams. Further evidence by 

Castleman and Meyer (2020) found that students who got a text reminder earned more course 

credits during their first semester. Especially students who performed poorer prior to the 

experiment. Research by Bandiera et al. (2015) showed that feedback has a positive effect on 

grades.  

 

However, research has also revealed that generating a nudge might be difficult. Coaching-

based interventions do not have a significant impact on academic outcomes, according to 

Oreopoulos and Petronijevic (2019). Students saw that more work was required to accomplish 

the project due to the coaching, but instead of studying more, they decreased their 

expectations. There was no meaningful consequence from instructing students to create a 

weekly calendar and providing them with reminders. While the amount of time spent studying 

increased, there was no influence on the student's grade (Oreopoulos et al., 2018). 

 
2.2. Theory of planned behavior 

 
The TPB is a psychology concept that connects beliefs to actions. According to the theory, an 

individual's behavioral intentions are shaped by three basic components: attitude, subjective 

norm, and perceived behavioral control. Together they influence intention, which influences 

behavior (Ajzen, 1991). See Figure 2 for a visual depiction of how the components of TPB 

influence each other.  
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Figure 2: Theory of planned behavior (Ajzen, 2020) 

 

Behavior from intention 

Intention is a direct predictor of behavior. The stronger the intention to perform the behavior 

the more likely that the behavior will be performed. However, a multitude of factors can 

influence the actual action upon the intentions of an individual. Attitude, subjective norm, and 

perceived behavioral control next to actual behavioral control all have an influence over if 

intention turns into behavior (Ajzen, 2020). Intention can change over time according to 

various internal and external factors such as changing beliefs or changing jobs (Joseph & 

Wong, 1985).  

 

Attitude 

The degree to which a person has a favorable or unfavorable opinion or appraisal of the action 

in issue is referred to as attitude toward the behavior (Ajzen, 1991). Attitude is influenced by 

behavioral beliefs which can have a negative or positive impact on attitude. A behavioral 

belief is the person’s subjective belief that the actions preformed will prove a certain outcome 

or an experience (Ajzen, 2020). For example, if a person believes that studying (the behavior) 

will contribute to good grades (the outcome) but takes a lot of time (the experience).  

 

Subjective norm 
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The perceived social pressure to perform or refrain from a behavior is known as the subjective 

norm (Ajzen, 1991). Both injunctive and descriptive normative beliefs contribute to the 

subjective norm. Injunctive normative beliefs are depicted by the expectation that others (e.g., 

friends, family, colleagues, etc.) have about the behavior of a person. Descriptive normative 

beliefs are depicted by how important others are behaving (Ajzen, 2020).  

 

Perceived behavioral control 

The concept of perceived behavioral control grew out of the concept of the theory of self-

efficacy and is concerned with the individual's impression of his or her own ability to 

accomplish a specific behavior (Ajzen, 1991). Bandura (1997) defined self-efficacy as “a 

person’s particular set of beliefs that determine how well one can execute a plan of action in 

prospective situations.”. Perceived behavioral control is believed to be based on accessible 

control beliefs. These control factors could for example be skills, availability of resources, 

availability of time, etc. Perceived behavioral control moderates the effects attitude and 

subjective norm have on the intention. Next to that actual behavioral control has an influence 

on the behavior. This is that a person acts upon his intents that he can perform a certain 

behavior because he has control over it (Ajzen, 2020).  

 

2.2.1. Theory of planned behavior and behavior changes (Nudging) 
 
The TPB is a helpful framework to create behavioral change interventions and is being used 

more often as theory for experiments. However, studies confirming the effect of using the 

TPB are limited to specific domains. So far, TPB-based behavioral experiments can be 

classified into 8 domains, of which one is interventions in work and school behavior 

(Steinmetz et al., 2016). However, none of the studies targeted procrastination.  

 
 

2.2.2. Theory of planned behavior and research in education 
 
Research about all the components of the TPB in combination with education is mostly about 

predicting intention amongst students. For example, in research by Dewberry & Jackson 

(2018) it was discovered that the components of the TPB explained over 50% of the intention 

of students to drop out of university. In research by Sutter & Paulson (2016) it was discovered 

that the TPB predicted the graduation intention of undergraduates. Both of these research 

papers, and others like it, suggest using the TPB not only as a way to predict intention but also 
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as a theory to build interventions upon to influence intention and behavior of students. 

However, no research could be found which explored the effectiveness of this theory.  

 
2.3. Academic procrastination  

 
Academic procrastination is a behavioral concept in which students put off working on their 

studies with the risk of failing prescribed assignments (Rusbandi & Usman, 2020). Academic 

procrastination is closely related to decisional procrastination, which is characterized as a 

delay in reaching a decision. This type of procrastination consists of a cognitive barrier to 

delaying the start of an assignment when faced with stressful events (Kristanto & Abraham, 

2016). Decisional procrastination, according to Mann et al. (1997), is a type of avoidance 

associated with serious conflict, loss of hope for a better solution, no time target, and is also 

related to high stress. When faced with many options, people who suffer from decisional 

procrastination take longer to make decisions (Ferrari & Dovidio, 2000). 

 

Over 70% of undergraduate students engage in this type of behavior on a regular basis 

(Klingsieck et al., 2013). Furthermore, when it comes to delaying written assignments, 

graduate students indulge in this behavior 3.5 times more than undergraduate students 

(Onwuegbuzie, 2000). Most people who procrastinate see this behavior as a source of 

discomfort leading to depression and anxiety and would prefer to minimize it (Steel, 2007). 

Procrastination could even result in serious physical health issues, such as hypertension 

(Sirois, 2015). Multiple studies have found a negative correlation between procrastination and 

academic performance. In research by Michinov et al. (2011) it was found that students with a 

tendency for procrastination would be less active in the discussion groups, and their 

performance would suffer as a result. Cerezo et al. (2016) observed that procrastination is, to 

a great extent, negatively related to student accomplishment. Furthermore, chronic 

procrastinators frequently underestimated the time required to finish the work, and 

insufficient time was allotted to complete the task, resulting in failure for a lot of students 

(Díaz-Morales et al., 2008). Since academic procrastination can have long-term effects on 

lives of students it should be addressed (Kim & Seo, 2015).  

 

When addressing academic procrastination, the effects during a set time period should be 

considered. Research by Zhu et al. (2018) depicted that the how longer the deadline is away, 

the more a person procrastinates at the start of the period set for completing the task. This is 
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referred to as the “deadline-effect” and could be explained by the tendency of persons to 

postpone tasks till the latest moment.  

 

2.4. Procrastination and the theory of planned behavior 
 
Previous research has found a link between students' study procrastination and all the TPB 

aspects. TPB has also been used to investigate study habits in general. TPB, for example, was 

found to account for more than half of the variance in the amount of time spent studying in 

research by Leone et al. (1999). In research by Lin (2017) it was found that participants were 

less likely to procrastinate when they had a good attitude, felt more behavioral control, had a 

stronger subjective norm, and had a better behavioral intention to complete the task. However, 

contradicting literature has stated the effect intention (not to procrastinate) has on 

procrastination can be low (Webb & Sheeran, 2006). According to research by Ariely & 

Wertenbroch (2002) most people have strong intentions not to procrastinate. However, they 

do not act on it, or act biased upon it (Steel, 2007).  

 

Attitude 

The degree to which an individual has a favorable or unfavorable opinion or appraisal of the 

action in issue is referred to as attitude toward the behavior (Ajzen, 1991). A positive attitude 

has a positive effect on goal intentions (Sommer & Haug, 2012) and study intention in general 

(Leone et al., 1999). A direct link between attitude and procrastination has not been found but 

as mentioned in the research by Lin (2017), a student is less likely to procrastinate when they 

have a good attitude. 

 

Subjective norms 

Prior literature has not clearly linked the impact of social norms to procrastination. There is 

literature linking social norms to intention to study like research by Leone et al. (1999) and 

research by (Sommer & Haug, 2012). However, when employed in a TPB situation, 

subjective norm is often a poor predictor (Armitage & Conner, 2001). One could argue that 

the dimension of subjective norms plays a part in procrastination as students generally try to 

be in line with other students. 
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Perceived behavioral control 

As the concept of perceived behavioral control grew out of the theory of self-efficacy they are 

closely linked together. Therefore, it is relevant that according to Bandura (1997) self-efficacy 

is one of the most crucial aspects in learning (Bandura, 1997). It is troublesome that research 

by Sarirah and Shaq (2019) found that students' procrastination, when preparing to write their 

thesis, is higher when their academic self-efficacy is low.  

 

Despite former research and the broad academic knowledge on TPB, a viable intervention to 

decrease procrastination has yet to be found. There is a great need to research methods that 

work on decreasing procrastination, not only for academic purposes but also in light of the 

effects academic procrastination has (Zacks & Hen, 2018). 

 

3. Hypotheses 
 
To develop hypotheses gaps in the literature were found that needed to be addressed. In this 

section the hypotheses will be explained and substantiated in line with previous literature.  

 

Following the research by Lin (2017) this research first examined if the components of the 

TPB are negatively related to procrastination. The hypothesis to investigate students’ attitude 

towards working on the thesis (attitude), subjective norm towards working on the thesis 

(subjective norm) and perceived behavioral control towards working on the thesis (perceived 

behavioral control) related to the level of procrastination (procrastination) is as follows:  

 
H1: Students’ attitude, subjective norm and perceived behavioral control are negatively 

related to procrastination.  

 

According to theory it can be expected that all the components of the TPB at baseline jointly 

are a good indicator of intention and that intention is a good measure for the behavior on 

procrastination (Ajzen, 1991; Lin, 2017). However, contradicting literature was found that 

states that about the relationship between intention and procrastination could be very small 

and thus it is possible that no effect is found (Ariely & Wertenbroch, 2002; Steel, 2007; Webb 

& Sheeran, 2006).  
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Furthermore, it is expected that students who received nudges aimed on boosting the 

components of the TPB will score higher after receiving them than students who do not. 

Combining the theory of nudging with the TPB is a new angle for education. Since previous 

research has been successful in developing nudges that influence students, and other previous 

research successful in rising the components of the TPB, it is expected that combing the two 

theories has a positive effect (Weijers et al., 2020; Steinmetz et al., 2016). The hypothesis that 

was formulated is as follows:  

 

H2: Students who received nudges aimed at boosting students’ attitude, subjective norm and 

perceived behavioral control will score significantly higher on the components of the theory 

of planned behavior than to those who did not receive nudges. 

 

Since attitude, subjective norm and perceived behavioral control is linked to intention, it can 

be expected that the intention of students who receive nudges based upon those components 

will score higher after receiving those nudges (Ajzen, 1991). The hypothesis was formed in 

light of research by Joseph and Wong (1985) who found that intent can change over time. 

Therefore, if no effect is found for H2 it is still important to look at intention. The hypothesis 

that was formulated is as follows:  

 

H2a. Students who received nudges aimed at boosting student’s attitude, subjective norm and 

perceived behavioral control will score significantly higher on intent compared to those who 

did not receive nudges.  

 

Since the TPB can be linked to procrastination and nudging can positively influence students, 

it is expected that students who receive nudges based on the components of the TPB will 

score lower for procrastination after receiving those nudges than students who do not (Lin, 

2017; Weijers et al., 2020). The hypothesis that was formulated is as follows:  

 

H3: Students who received nudges aimed at boosting students’ attitude, subjective norm and 

perceived behavioral control will score significantly lower on procrastination on the post-test 

compared to those who did not receive nudges.  
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Subsequently, research by Zhu et al. (2018) showed that the deadline effect could cause 

students to procrastinate more when a deadline is not in direct sight. Therefore, it could be 

argued that students who receive nudges based on components of the TPB will procrastinate 

less or the same after the intervention compared to the pre-intervention. The hypothesis that 

was formulated is as follows: 

 

H3a: Students’ who received nudges aimed at boosting students’ attitude, subjective norm 

and perceived behavioral control will score significantly lower, or the same on 

procrastination on the post-test compared to their pre-test.  

 

To test the deadline effect for the students who did not receive nudges another hypothesis was 

formulated (Zhu et al., 2018). It is expected that the procrastination level of students who did 

not receive nudges will increase between the pre-test and the post-test. The hypothesis that 

was formulated is therefore as follows: 

 

H3b. Students’ who did not receive nudges aimed at boosting students’ attitude, subjective 

norm and perceived behavioral control will score significantly higher on procrastination on 

their post-test compared to their pre-test. 

 

The next section will explain the methods used to answer the above hypotheses. 

 

4. Methodology 
 

In order to explore the possibilities of the theory of nudging in combination with the TPB to 

lower procrastination while working on a master thesis, a 3-fold experiment was carried out. 

The first part consisted of a survey measuring the initial components of the TPB and 

procrastination. The second part was the experiment conducted with a between-subjects 

design (Charness et al., 2012) consisting of emails with or without nudges based on the TPB. 

The final part consisted of a second survey where the current components of the TPB and 

procrastination were measured.  
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4.1. Methods 

 

The approach within this research is broadly similar to research by Kothe et al. (2012). This 

experiment was a quasi-experimental research using a pre-test and post-test non-equivalent 

control group design of 2x2. While careful measures (e.g., like conducting the experiment on 

economic master students) were taken to ensure that the treatment and the control group are 

as similar as possible, the experiment could not control for all possible key factors. Hence, 

this experiment follows a quasi-experimental design (Oldham, 1994). A pre-test and post-test 

were used to measure the effect of the intervention. By using a pre-test one can determine if 

the treatment and control group are the same on baseline measures. Using the post-test, the 

potential amount of change can be measured (Dimitrov & Rumrill, 2003). Adopting a non-

equivalent control group design of 2x2, or a between-subjects design the validity of results 

can be ensured. For this design the participants are split into a treatment group and a control 

group. This ensures that each subject is only exposed to one treatment. In a within-subject 

design the results could have been biased because of the learning effect, decreasing the 

validity of the experiment (Charness et al., 2012).  

 

4.2. Experimental design 
 

For this thesis a specific population sample was taken as this group simultaneously had to 

write their economic master thesis at the same university, decreasing the chance of sampling 

bias. The requirements were therefore that they were an economic master student at the 

University of Utrecht, doing a one-year master course, and in the process of writing their 

master thesis.  

 

The literature has shown that receiving a nudge in form of a notification can have a positive 

effect on academic outcomes (Castleman & Meyer, 2020). Therefore, the initial plan would 

have been to have two treatment groups and one control group to control for this effect. The 

treatment groups would get emails, one group with nudges the other without. And the control 

group would not receive any emails. However, due to the few participants participating in the 

experiment only two groups were chosen: a treatment group and a control group (see Table 1: 

Between-subjects design).  
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Group Description 

Treatment group: Nudges Participants received emails with nudges 

based on attitude, subjective norm and 

perceived behavioral control. 

Control group: No nudges Participants received emails without nudges. 

Table 1: Between-subjects design 

 

 

4.2.1. Designing nudges  
 
According to Blumenstein et al. (2019), designing a nudge that moves students is almost an 

art form. There should be careful consideration of what to convey and when. Following the 

nudging protocol devised by Brown et al. (2022) there are four steps when designing a nudge 

for students. Step 1 is to devise what you want to nudge, for this experiment that will be 

attitude, subjective norm, and perceived behavioral control. Step 2 is to plan when to nudge 

the students, for this experiment this was at the start of the week for two weeks during the 

first phase of writing a master thesis. Step 3 is to identify who to nudge, for this experiment 

this were economic master students at the University of Utrecht in process of writing their 

master thesis. Step 4 is to plan the wording and style of communication, for this experiment 

the nudges were devised to ‘sound’ happy and give informal tips supported by a good lay-out.  

 
To boost student’s attitude, subjective norm and perceived behavioral control using the theory 

of nudging research by Weijers et al. (2018) gave a starting point in deciding what type of 

nudges would fit best. According to their research transparent type 2 nudges suited this 

experiment best as they aim to change behavioral change by engaging the reflective system, 

causing students to reflect on their behavior. See Figure 3 for a visualization of the nudging 

emails.  

 

4.2.1.1. Combining nudges with the TPB 
 

The TPB is rarely used as a way of intervention. It is mainly used as a measure to predict 

behavioral intention (Hardeman et al., 2002). Therefore, the nudges were designed using the 

taxonomy of behavior change techniques (Abraham & Michie, 2008). These techniques are 

derived, among other theories, from the TPB and fits the scope of this experiment. See Table 

2 for an overview of the techniques used, the definitions, and the text used in the emails.  
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The techniques were combined with research suiting each of the techniques: 

 

Attitude 

To increase attitude convincing arguments must be made to change someone’s believes. It 

was chosen to use the behavior change techniques “provide information on consequences” 

and “Provide general information on behavior – health link”. For the first technique research 

was used from Bolkin (1998) stating that working for a set time a day the efficiency and 

quality of the work written will improve. For the second technique the research by Carnegie 

(2019) was used. The research states that productivity will be higher if a person starts with a 

productive task at the start of the day.  

 

Subjective norm 

To increase subjective norm people should come in contact with socials norms. It was chosen 

to use the behavior change techniques “plan social support/social change” and “Provide 

opportunities for social comparison”. For the first technique research by Botha (2021) was 

used about co-operative learning. Working together in a group can enhance the productivity 

and consistently of writing. For the second technique research by Stanbury (2010) was used to 

design the text. Most people are reluctant to ask for help but people’s willingness to help is 

higher than they often think.  

 

Perceived behavioral control 

To increase Perceived behavioral control a person needs to believe they can do the task set out 

for them. It was chosen to use the behavior change techniques “arguments to bolster self-

efficiency” and “provide instruction”. For the first technique research by Becker (2020) was 

used that states that the best way to start writing is to just start. Next to that research by 

Verplanken (2006) states that a habit will be built even if the task is performed only five 

minutes per day. For the second technique research by Allison (2015) was used. According to 

that paper task management increases productivity.  
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Component 

of TPB 

Behavior change 

technique 

Definition Text used in the emails 

Attitude Provide information on 

consequences 

Informing about the benefits of 
action or the costs of inaction. 
 

Work on your thesis each day. 
Try to work on your thesis for at least 15 to 30 
minutes a day. Research shows that this will greatly 
improve the efficiency and quality of your work. 

 Provide general 
information on 
behavior– health link 
 

Informing about the 

correlation between health and 

behavior. 

The first hour of the day determines your 
productivity.  
If you start your day doing something that you have 
to achieve, you’ll stay more productive throughout 
the day. So don’t start your day scrolling Instagram 
but think about what you want to do for your thesis.  

Subjective 

norm 

Plan social support/ 
social change  
 

Prompting knowledge how 
others could help. Include tips 
for ‘buddy’ systems. 
 

Get a little help from others! 
Do you want to work consistently on your thesis? 
Why not make a thesis group app to motivate each 
other to work on it. And, you can organize study 
sessions together with your group to create a 
valuable working environment.  

 Provide opportunities 
for social comparison 
 

Provide information so social 
comparison can occur 
 
 
 

People’s willingness to help is higher than you 
think.  
Most students in your class are also in the process 
of writing their thesis. Are you struggling with 
getting enough data or interviews? Or a bit low on 
motivation? Don’t be afraid to ask if your peers can 
help you out.  

Perceived 

behavioral 

control 

Arguments to bolster 
self efficacy 
 

Assuring the participant that 
they can successfully perform 
the behavior.  

But how do I start? 
The best way to start is… to just start! Set a daily 
alarm to remind yourself to work on it. Even if you 
only work on it for 5 minutes you will build a habit. 
This way you will reach the 30 minutes in no time! 

 Provide instruction Informing the participant how 
they could perform the 
behavior by providing tips.  

Keep track of your plans. 
One of the methods you can use to work 
consistently on your thesis is using task 
management. For example, with the free apps 
Todoist or Any.do. You can set deadlines for your 
writing, and it will remind you of it. Give it a try! 

Table 2: Overview of the designed nudges 

 

4.2.2. Designing “no-nudges”  
 
For the control group text had to be designed that were not nudging towards increasing the 

components of the TPB (no-nudge). To make the no-nudges as similar as possible to the 

nudges the no-nudge emails looked similar to the nudge emails. However, the headings and 

the texts were different. The headings implied that with three tips you would feel better to 

start or continue writing your thesis. The text had motivational tips that would not directly 

help with writing a thesis. Because of ethics the text could not be disadvantageous for the 

participants. For a visualization of the no-nudge emails see Figure 4.  
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Figure 3: Nudging emails 1 (left) and 2 (right) 
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Figure 4: Non-nudging emails 1 (left) and 2 (right) 

  

 

 
 
 
 
 



 

 23 

4.3. Experimental procedure 
 

The experimental procedure consisted of 3 steps: introduction and preliminary survey, 

treatment, nudging emails, and pre-experiment survey. The steps are described in more detail 

in the following sections.  

 

4.3.1. Step 1: Introduction and preliminary survey 
 
The participants were asked to participate via email, which was send out to their student 

accounts. In this email the experiment was introduced without naming the subject as this 

could cause information bias. The participants were informed that the experiment consisted of 

a preliminary survey, emails, and a final survey. They were asked to answer honestly, read the 

emails and where possible follow the advice given in the emails. Furthermore, a note was 

given that their answers would be handled anonymously and with strict confidentiality. For 

each participant € 0,50, - was donated to Giro 555 (for Ukraine). In the email contained a link 

directing to the first survey. 

The first survey consisted of questions about demographics, the measures of the TPB and 

procrastination. Next to that the participants were asked if they were an economic master 

student at the University of Utrecht and in the process of writing their master thesis as an 

extra security measure.  

The demographics asked were age, gender, country of origin and master’s program. To 

measure the components of the TPB the questions were based on the questionnaire from 

Ajzen (2002). Measuring intention, attitude, subjective norm and perceived behavioral control 

along a 7-point Likert scale. To measure procrastination participants were asked questions 

based on the questionnaire by Aitken (1982) along a 5-point Likert scale.  

Three questions were asked to measure the intention (e.g., “I intend to work for at least 30 

minutes each day on my thesis the forthcoming month.”). Five questions were asked to 

measure attitude (e.g., “For me to work for at least 30 minutes each day on my thesis the 

fortcoming month is: Harmfull – Beneficial.”). Five questions were asked to measure 

subjective norm (e.g., “It is expected of me that I work on my thesis at least 30 minutes each 

day the forthcoming month.”). Four questions were asked to measure perceived behavioral 

control (e.g., “It is mostly up to me if I work on my thesis for at least 30 minutes each day the 

forthcoming month.”). 12 questions were asked to measure procrastination (e.g., “I delay 

starting things till the last minute.”). After collecting the results from the first survey the 
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participants were randomly assigned to the treatment or control group using Excel’s 

randomizer. See appendix A.1 for the survey.  

 
4.3.2. Step two: Treatment: nudging emails 

 

In the period of two weeks all the participants received two emails. The treatment group 

received the nudges depicted in Figure 3 and the control group received the “no-nudges” 

depicted in Figure 4.  

 

4.3.3. Step three: Pre-experiment survey 
 

Two weeks after the last email the participants were asked through email to fill in the pre-

experiment survey. If they did not fill in the survey after the first email, they would receive 

two more emails to ensure that they would. 

The participants first had to fill in the same e-mail address as they had used for the 

preliminary survey so they could be identified. After that they had to fill in a control question 

about how many emails they received: 0, 1 or 2.  

The components of the TPB were questioned in the same way as the preliminary survey only 

with the adjustment that they asked about the student’s perception about ‘this month’: the last 

month of writing their thesis. The questions about procrastination were the same as in the 

preliminary survey with the adjustment that the participants were asked about ‘last month’: 

the month that the experiment took place.  

A couple of extra questions were asked about the emails to explore if there were any 

unforeseen effects of the emails. See appendix A.2 for the survey.  

 

4.4. Power analysis 
 

To find the sample size for the experiment a power analysis was needed. G*Power was 

conducted using a priori analysis (see appendix B). Effect sizes can be small (f = 20%), 

medium (f = 50%) or large (f = 70%) (Cohen, 1988). Since there is no existing literature 

about combining the TPB with the theory of nudging it complicated finding a sufficient effect 

size. Therefore, the overall effect size of existing literature on nudging was used as a 

guideline. Next to that research by Kothe et al. (2012) also proved as an example.  

In research by Hummel & Maedche (2019) the effect sizes of 317 studies in nudging were 

analyzed. They found that the effect size between digital and offline nudging did not prove 
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any significant difference. Furthermore, they categorized nudging effect sizes into categories 

but none of the categories match education. Therefore, it was chosen to take the median effect 

size of all nudging studies as a guideline for this experiment, which is f = 21%. 

Research by Kothe et al. (2012) investigated if an intervention based on the TPB could 

influence the intake of fruit and vegetables. Since the aim of their study is mostly similar to 

this experiment it could prove, next to research by Hummel & Maedche (2019), as a guideline 

for effect size. The effect size found in the research was f = 20%.  

Therefore, this experiment was conducted with a significance level of α = 0.05 with a 

minimum power of 80% and an effect size of f = 20%. The desired sample size for this study 

was 128.  

5. Results 
 

To answer the research question “What is the effect of a behavioral intervention based on the 

theory of planned behavior on procrastination among students in the first phase of writing 

their master thesis?” the results will be statistically analyzed using IBM SPSS (version28). 

This section starts with descriptive statistics after which the hypotheses are tested.   

 

5.1. Descriptive Statistics 
 

In total 28 people participated in the experiment. However, 5 people did not take the pre-

experiment survey and were thus excluded from the research (N = 23 (28 – 5)). 12 people 

were randomly assigned to the treatment group and 11 to the control group respectively. 

Table 3 provides an illustration of the frequencies of the demographics gender, age, country 

of origin and master’s program.  

 

Variable Specification Treatment 

Group 

Control Group Total 

N  12  11 23 

Gender Female 3 (13.04%) 7 (30.43%) 10 (43.48%) 

 Male 9 (39.13%) 4 (17.39%) 13 (56.52%) 

Age μ = 24.91 

σ = 2.52 

μ = 25.08 

σ = 3.00 

μ = 24.73 

σ = 2.01 
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Country of Origin Netherlands 6 (26.09%) 4 (17.39%) 10 (43.48%) 

 Other 6 (26.09%) 7 (30.43%) 13 (56.52%) 

Master’s Program BDE* 11 (47.83%) 9 (39.13%) 20 (86.96%) 

 IM** 1 (4.35%) 2 (8.70%) 3 (13.04%) 

Table 3: Frequencies demographics 

*Business Development & Entrepreneurship 
**International management 
 

Using the independent samples t-test for gender, age, country of origin and master’s program 

there was no significant difference found across all conditions (all p’s > 0.05, see appendix C, 

Table 17). Also, for baseline measures of TPB and procrastination no significant difference 

was found (all p’s > 0.05, See appendix C, Table 18). Therefore, it was concluded that the 

randomization of the groups was successful.  

 

The variables used in this experiment are specified in Table 4. The Likert-scale measurements 

all range from low to high for their specific variable, 1 being low and 5 or 7 being high. Table 

Table 5 shows descriptive statistics of all variables divided by treatment & control group.  

 

Variable Specification Measurement 

Intent1 Intention to work on the thesis (pre-test). Likert 1-7 

Intent2 Intention to work on the thesis (post-test). Likert 1-7 

Attitude1 Attitude to work on the thesis (pre-test). Likert 1-7 

Attitude2 Attitude to work on the thesis (post-test). Likert 1-7 

SN1 Subjective norm to work on the thesis (pre-test). Likert 1-7 

SN2 Subjective norm to work on the thesis (post-test). Likert 1-7 

PBC1 Perceived behavior control to work on the thesis 

(pre-test). 

Likert 1-7 

PBC2 Perceived behavior control to work on the thesis 

(post-test). 

Likert 1-7 

P1 Level of procrastination (pre-test). Likert 1-5 

P2 Level of procrastination (post-test).  Likert 1-5 

Table 4: Variables and their specifications 
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Variable Group Obs. Mean Std. Dev. min Max 

Intent1 Treatment group 12 5.3611 1.27492 3.67 7.00 

 Control group 11 4.9091 2.26613 1.00 7.00 

Intent2 Treatment group 12 6.0000 1.41421 3.00 7.00 

 Control group 11 6.7273 0.60678 5.50 7.00 

Attitude1 Treatment group 12 4.8500 1.40162 2.20 6.80 

 Control group 11 5.3455 1.01623 3.20 6.40 

Attitude2 Treatment group 12 5.3167 1.11342 3.40 6.80 

 Control group 11 5.0545 1.02016 3.80 6.60 

SN1 Treatment group 12 4.8667 1.31103 1.60 6.40 

 Control group 11 4.4727 1.62548 1.00 6.80 

SN2 Treatment group 12 5.0667 1.05256 3.20 6.40 

 Control group 11 5.0182 1.22786 3.60 7.00 

PBC1 Treatment group 12 5.5417 1.04356 3.00 7.00 

 Control group 11 5.0455 2.04884 1.00 7.00 

PBC2 Treatment group 12 6.2083 0.68119 5.00 7.00 

 Control group 11 6.1818 0.66230 4.75 7.00 

P1 Treatment group 12 2.9444 0.68657 1.75 3.92 

 Control group 11 2.9015 0.48422 2.17 3.67 

P2 Treatment group 12 2.7708 0.56867 1.92 3.58 

 Control group 11 3.2348 0.59022 2.17 3.92 

Table 5: Descriptive statistics: all variables 

 
5.1.1. Common method variance 

 
Because the same measurement instruments were used during the surveys it is essential to 

check for common method bias. This was tested by doing a Harman’s single factor test. There 

is no common method bias for this experiment (Sums of squared % of variance < 50%, see 

Table 6).  
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Table 6: Harman's single factor test for common method variance 

 

5.2. Testing hypotheses 
 

In this section the hypotheses are analyzed using various tests and robust test to critically 

assess the data. Only relevant robust tests are carried out for each of the tests. The relevant 

findings of tests and robust tests will be shown in tables. If a statistically significant result is 

found it was visualized by means of a graph.  

 

5.2.1. H1: The TPB and procrastination 
 

To test if there is a statistically significant correlation between the components of the TPB on 

procrastination hypothesis H1 is tested: 

 

 
H1: Students’ attitude, subjective norm and perceived behavioral control are negatively 

related to procrastination.  

 

Fist it is tested if the pre-test is an accurate measure of the TPB. Correlations were run and 

attitude, subjective norm and perceived behavioral control were correlated with each other 

(See Table 7Table 8Table 7). A multiple regression was run to predict intention with attitude, 

subjective norm, and perceived behavioral control. Attitude and subjective norm but not 

perceived behavioral control were significant predictors of intention (see Table 8). The model 

proved to be a good fit for the data with a R2 of 0.719 (F (3, 19) = 16.213, p < 0.05, see 
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appendix C, Table 19 & Table 20). A second regression was run to determine the effect of 

intent on procrastination. Intention was not a significant predictor of procrastination (see 

Table 9). The model did not prove to be a good fit for the data with a R2 of 0.000 (F (1,21) = 

0.129, p > 0.05, see appendix C, Table 21 & Table 22). The TPB as measured in this 

experiment is not related to procrastination. Therefore, H1 is rejected. Figure 5: Structual 

equation model of the TPB on procrastination at baselinedepicts a structural equation model 

of the correlations and effects.  

 

 
Figure 5: Structual equation model of the TPB on procrastination at baseline 

 

 
Table 7: Correlations attitude, subjective norm and perceived behavior control (pre-test) 
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Table 8: Multiple regression model: attitude, subjective norm, and perceived behavioral control on intent 

 

 
Table 9: Coefficients linear regression model: intent on procrastination 

 

5.2.2. H2: The intervention and the TPB 
 
 

To test if there is a statistically significant increase on the components of the TPB for the 

treatment group compared to the control group hypothesis H2 is tested: 

 
H2: Students who received nudges aimed at boosting students’ attitude, subjective norm and 

perceived behavioral control will score significantly higher on the components of the theory 

of planned behavior than to those who did not receive nudges. 

 

Differences between the post-test results of the treatment group and control group were tested 

using an independent samples t-test. Attitude, subjective norm, and perceived behavioral 

control are different between the groups (all p’s > 0.05, see appendix C, Table 23). Therefore, 

there is a difference between the treatment and control group, and they have to be analyzed 

separately.  

 

For the analysis a split-plot ANOVA was run. All the components of the TPB were not 

statistically significantly different between the control group and the treatment group. This is 

because the tests of within subjects’ effect did not show any significant difference between 

the means at the different time points (all p’s > 0.05, See Table 10, Table 11 & Table 12). 
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Therefore, H2 is rejected. There is no statistically significant increase on the components of 

the TPB for the treatment group compared to the control group.  

 

 
Table 10: Tests of within-subjects effects: attitude 

 
Table 11: Tests of within-subjects effects: subjective norm 
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Table 12: Tests of within-subjects effects: perceived behavioral control 

 

To test if there is a statistically significant increase of intent for the treatment group compared 

to the control group hypothesis H2a is tested: 

 

H2a. Students who received nudges aimed at boosting student’s attitude, subjective norm and 

perceived behavioral control will score significantly higher on intent compared to those who 

did not receive nudges.  

 

Differences between the post-test results of the treatment group and control group were tested 

using an independent sample t-test. Intent is not different between the groups (p < 0.05, see 

appendix C, Table 23). Therefore, group intent between the treatment and control group can 

be grouped together, as they are not different from each other.  

 

The combined intervention effects between intent at the pre-test compared to the post-test 

were compared using a paired sample t-test. Normality had to be tested with a Shapiro-Wilk 

test. Intent is normally distributed as the p-value is not statistically significant (p > 0.05, See 

Appendix C, Table 24). On average the students had an intent score of 5.1 pre-test and 6.3 

post-test. The mean difference is statistically different (p < 0.05, see Table 13). Therefore, it 

can be concluded that the participants intent increased after the intervention. The effect size is 

f = 0.56 (see appendix C, Table 25) which is slightly over a medium effect (Cohen, 1988). 

H2a is rejected while intent rose there was no difference between the treatment and control 

group. See Figure 6 for a graph of pre and post intent.  
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Table 13: Paired samples t-test: intent 

 

 
Figure 6: Difference in means (pre- post- intent) 

 
5.2.3. H3: The intervention and procrastination 

 

To test if there is a statistically significant difference of procrastination between the treatment 

group compared to the control group hypothesis H3 is tested: 

 

H3: Students who received nudges aimed at boosting students’ attitude, subjective norm and 

perceived behavioral control will score significantly lower on procrastination on the post-test 

compared to those who did not receive nudges.  

 

To answer the second hypothesis a split-plot ANOVA was conducted with Group as between-

participants factor and procrastination as within-participants factor. In this case there the data 

should be normally distributed and there should be homogeneity of covariance matrices. 

Attitude, subjective norm, perceived behavioral control and procrastination are normally 

distributed as all p-values are statistically insignificant (all p’s > 0.05, see appendix C, Table 

26). For homogeneity of covariance matrices, a Box’s test was used. All p-values for this test 

were statistically insignificant which means that the correlation between pre-experiment and 
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post-experiment is the same for both groups (p > 0.05, see appendix C, Table 27). The within-

subjects test is statistically significant (F(1,21) = 4.671, p < 0.05, see Table 14).  

 

 

Therefore, H2 is accepted. Procrastination is significantly lower for the treatment group than 

for the control group. The effect size is calculated using partial eta squared as this is the most 

commonly used effect size calculation for split-plot ANOVA’s. The within subject between 

procrastination and group yielded an effect size of 0.182, which is a large effect size 

(Richardson, 2011, see Table 14). Figure 7: Split-plot for pre-test procrastination and post-test 

procrastinationshows a split-plot graph of pre-post procrastination for the groups. 

 

Table 14: Tests of within-subjects effects: procrastination 
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Figure 7: Split-plot for pre-test procrastination and post-test procrastination 

 

To test if there is a statistically significant difference of procrastination between the pre-test 

and the post-test of the treatment group hypothesis H3a is tested: 

 

H3a: Students’ who received nudges aimed at boosting students’ attitude, subjective norm 

and perceived behavioral control will score significantly lower, or the same on 

procrastination on the post-test compared to their pre-test.  

 

While there is a significant difference between the treatment and control group in difference 

of procrastination, there could be no significant effect on the difference between the pre-test 

and the post-test of the treatment group. Running an independent samples t-test the data 

shows that there is difference between the groups for procrastination as the p-value is 

insignificant (p > 0.5, see appendix C, Table 23). New variables were created sorting the 

procrastination measures of the treatment group into “pre-test procrastination treatment 

group” = P1G1 and “post-test procrastination treatment group” = P2G1.  

To compare if there was a significant difference between the two measurements for the 

treatment group a paired t-test was carried out. The mean difference between the pre-test and 

post-test for the treatment group procrastination is not significant (p > 0.05, see Table 15). 
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Therefore, H3a is accepted. The students in the treatment group scored the same on 

procrastination in their post-test compared to their pre-test.  

 

 
Table 15: Paired samples t-test (pre-post procrastination treatment group) 

 

To test if there is a statistically significant difference of procrastination between the pre-test 

and the post-test of the control group hypothesis H3b is tested: 

 

H3.b. Students’ who did not receive nudges aimed at boosting students’ attitude, subjective 

norm and perceived behavioral control will score significantly higher on procrastination on 

their post-test compared to their pre-test. 

 

Because for H3a. it was already concluded that the groups are different for their 

procrastination measures new variables can be computed for the control group. New variables 

were created sorting the procrastination measures of the control group into “pre-test 

procrastination control group” = P1G2 and “post-test procrastination control group” = P2G1.  

 

To compare if there was a significant difference between the two measurements for the 

treatment group a paired t-test was carried out. Normality had to be tested with a Shapiro-

Wilk test. Procrastination for the control group is normally distributed (p > 0.05, see appendix 

C, Table 29). On average the control group had a procrastination score of 2.9 pre-test and 3.23 

post-test. The mean difference between the pre-test and post-test for the treatment group 

procrastination is significant (p < 0.05, see Table 16). This means that the control group 

scored higher in procrastination for their post-test compared to their pre-test. H3b is therefore 

accepted. The effect size is f = 0.49 (See appendix C, Table 30) which is slightly under a 

medium effect (Cohen, 1988). See Figure 8 for a graph of mean differences between the 

measures.  
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Table 16: Paired samples t-test: procrastination control group 

 

 
Figure 8: Difference in means (pre-post procrastination control group) 

 

6. Discussion 
 

While behavioral interventions using the TPB are increasing and proving to be effective, none 

of the studies has applied such an intervention to decrease procrastination (Steinmetz et al., 

2016). Even though higher scores for the components of TPB can be linked to less 

procrastination (Lin, 2017). Therefore, the aim of this study was to investigate the use of 

nudges based on the theory of planned behavior to influence the level of procrastination for 

students in the first phase of writing their thesis. First, the experiment examined if there was a 

link between the TPB and procrastination. Second, the experiment examined if the 

intervention had a different effect on the TPB between control and treatment group. Third, the 

experiment examined if the intervention had an effect on procrastination.  

 

The link between TPB and procrastination 
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According to the theory of planned behavior, attitude, subjective norm, and perceived 

behavioral control are a good indicator of intention (Ajzen, 1991). In this study it was found 

that while attitude and subjective norm had a significant effect on intention, perceived 

behavioral control did not. However overall, the model proved to be a good fit for the data. 

Attitude, subjective norm, and perceived behavioral control were a good indicator for 

predicting the intention to work for at least 15 to 30 minutes a day on the master thesis.  

Contradicting to previous research the results did not find a link between intention and the 

level of procrastination (Lin, 2017). However, this could be explained by other previous 

research about the overall effect of behavioral intentions on procrastination. Overall, most 

people have strong intentions to not procrastinate, but do not act or act biased upon it. 

Therefore, the effect size of intention on procrastination can be low (Ariely & Wertenbroch, 

2002; Steel, 2007; Webb & Sheeran, 2006). Additionally, in research by Lin (2017) students 

were measured who did not have hard deadlines or tasks set before them. Without clear 

constraints students have more space for autonomy and initiative. Therefore, it could be that 

this research measured a different kind of procrastination than Lin’s and it could prove an 

explanation why no connection between the TPB and procrastination was found. For potential 

future research it could be interesting to measure the effect of the TPB has on different kinds 

of academic procrastination.  

 

The effect of the intervention on the TPB 

Behavioral changes in this experiment were designed using the taxonomy of behavior change 

techniques (Abraham & Michie, 2008). While those techniques proved successful in previous 

research regarding health-related intentions such as research by Kothe et al. (2012), it did 

however not have a different effect on the components of the TPB between the treatment 

group and the control group. This could have a multitude of different reasons. First, the 

sample size of this study does not have the statistical power to expose an effect. This could 

mean that with further research with a bigger sample size an effect could be found. Second, it 

could be that the techniques do not work on study related attitude, subjective norm, and 

perceived behavioral control. Third, the theory upon which the techniques were designed 

could prove ineffective. And lastly, the duration of the experiment was relatively short. If 

measured along the whole period of writing the thesis and providing participants with more 

nudging emails, it could prove an effect. However, this is not supported by literature as 

research by Kothe et al. (2012) found that the frequency of sending emails does not matter for 

the effect on the components of the TPB.  
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This research did find an overall increase of intent for all the participants. While it has long 

been established by previous research that intention can change over time (Joseph & Wong, 

1985), no research could be found if intent rises for students when they are nearing a deadline. 

Due to the limitation that this study had a small sample size and therefore could not have a 

control group that did not receive nudges, the effect found could be due to two reasons. First, 

it could be that there is a general effect that intention changes while a deadline is closer. 

Second it could be that sending an email to students is a sufficient nudge that increases the 

intent to study. The second reason would be in line with literature on behavioral changes 

based on the TPB. It would be interesting for future research to explore the intention to study 

over time and to see if nudging can significantly increase intention to study.  

 

The effect of the intervention on the TPB 

Combining the theory of nudging and the TPB did cause a significant difference between the 

level of procrastination between the treatment group and the control group. The treatment 

group procrastinated less than the control group. This is an interesting observation because the 

results also showed that the nudging-emails did not significantly increase the components of 

the TPB for the treatment group. Also, while intention rose overall, there was no difference in 

intention between the treatment and control group. There are multiple reasons why this 

experiment did find an effect between the two groups. First, the results of this experiment 

were derived from a very small sample group. This could mean that with a bigger sample 

group different effects could be found. Second, it could mean that the nudges based on the 

TPB were successful on changing behavior. But since the effect size of intention on 

procrastination is low according to research by Webb & Sheeran (2006) the effect was not 

detected. Finally, it could mean that the nudges based on the TPB were successful but not 

because they were targeted on the components of TPB. For this reason, it is not clear what 

could have caused the medium effect the nudges had. A possibility could be that the students 

who received the nudges procrastinated less than the students who did not because the text 

inspired them to work on the thesis directly. Overall, these results pose an interesting 

opportunity for future research. 

 

According to research there is a dead-line effect which causes procrastination to increase 

during the start of the period given to complete a task (Zhu et al., 2018). The results found 

were in line with the literature. The control group scored significantly higher on the post-test 
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compared to their pre-test, which indicated that their level of procrastination rose. 

Additionally, the procrastination for the treatment group did not change. This interesting 

effect could be due to the same reasons mentioned in the former paragraph.  

 
6.1. Limitations 

 
Even though the results from this experiment show interesting insights for future research, the 

results must be seen in light of six limitations.  

 

First and one of the most important limitations to this study was the small sample size. The 

priori analysis depicted a sample size of 128 participants. However, this study had a sample 

size of 23 participants. There are a few possible reasons why the sample size was not big 

enough. For example, it was difficult to connect with all the economic master students from 

the University of Utrecht as mailing had to go through coordinators, which mostly did not 

send the message through. Also, the period of writing a thesis is a stressful period. A lot of 

students could not feel up to participating in an experiment. Altogether, this means that this 

study was too low powered and that a type II error may have occurred: hypothesizes were 

falsely accepted or rejected. Future studies should make sure that they have an ample sample 

size. This could for example be achieved by broadening the target group to all master students 

in the Netherlands writing their thesis, controlling for applicable control measurements.  

 

The second limitation is a result of the first limitation. Because of the small sample size, it 

was not possible to create a second control group. Ideally, this experiment would have had a 

third group which received no emails. Using a second control group could explore the 

measures of TPB and procrastination when students do not receive any nudging at all. In this 

research it could be a possibility that the no-nudging emails had an effect on the control group 

that could not be measured. Especially for procrastination future studies should add a second 

control group so they could measure, and control, for the deadline effect.  

 

The third limitation is that the experiment relied on self-reported measures of the TPB and 

procrastination. Self-reported measures could lead to various biases. For example, the 

participants may have over or underrated their intentions or responded to social desirability 

(Paulhus, 1984). A solution for future research could be that the data is gathered objectively 

using peer-based reports.  
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The fourth limitation is that the experiment took place for a short time during the first phase 

of writing a master thesis. The reason for this is that the data needed to be analyzed before the 

same deadline as the participants. Therefore, not the entire period could be used to test the 

designed nudges which could potentially generate different results. Furthermore, it would also 

be interesting to test if there is an effect on grades for the thesis. It is proposed for future 

research that the experiment is carried out throughout the whole period of thesis writing.  

 

The fifth limitation is the potential biased view of the participants. Because the participants 

are economic master students, they have knowledge about the theory of nudging and the TPB. 

This might influence their answers. For future research it is advised to use either objective 

data collection or broaden the target group and possibly controlling for education.  

 

The sixth limitation is the Hawthorne effect (Sedgwick & Greenwood, 2015). It could be 

possible that the participants gave biased answers because they knew they participated in an 

experiment. Furthermore, they have to give their email address as a mean to identify them. 

This could have had the effect that they did not answer honestly because the answers were not 

anonymous to the researcher. Future research should make sure to ensure the anonymity of 

the participants. Another advice is to incorporate the experiment into daily life so the 

participants do not know they are partaking in an experiment.  

 
 

6.2. Implications and contributions 
 
In light of the limitations mentioned above the implications this study might not have been 

unequivocal. However, there are a couple of possible implications and contributions this 

research has that could prove interesting.  

 

This research contributes a new angle to the theory for researchers to explore options in. 

While literature does suggest combining the TPB with the theory of nudging to influence 

procrastination, the combination has not been used in prior research. Accordingly, this 

research paved the first step for investigating possible effects before a potential larger, longer, 

and more expensive research is carried out.  

 

Supposing the results found in this research were not subjective to the limitations the possible 

practical implications are intriguing. If nudging emails based on the TPB help to decrease 
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procrastination it could prove an easy solution with many benefits. Sending out emails 

throughout the thesis writing process could be a worthwhile addition to workshops offered, 

feedback-moments and intermediate deadlines. Furthermore, it could prove beneficiary to the 

health of the students as procrastination causes depression, anxiety, or even serious physical 

health issues (Steel, 2007; Sirois, 2015).   

 

7. Conclusion 
 

The research question aimed to answer in this research was: “What are the effects of a 

behavioral intervention based on the theory of planned behavior on procrastination among 

students in the first phase of writing their master thesis?”  

 

Previous research demonstrates that procrastination amongst students writing their master 

thesis is a serious issue to be addressed. Procrastination can lead to depression, anxiety, or 

physical health issues. Moreover, procrastination also influences the quality and result of the 

thesis. Using a behavioral intervention based on the theory of planned behavior this quasi-

experimental research found that the students who received TPB based nudges procrastinated 

less than the ones that did not. The findings should be seen in context of a few limitations, 

including a small sample size and the inability to do research throughout the process of 

writing a thesis.  

 

Nevertheless, this research could be considered as a first step toward pursuing a new scientific 

and practical angle, as well as a starting point for future research exploring the use of nudges 

based on the TPB to influence procrastination.  
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Appendix A: pre and post-test survey’s 
 
A.1 Pre-test text + survey  
 
<TEXT> 
 
Hi, 
 
My name is Babel Essink and I’m doing research for my master thesis just like you. I aim to 
find a way to deal with procrastination during the process of writing a master thesis. 
 
You are invited to take part in this study and with doing so you will not only help me, but also 
the people from/in Ukraine. I will donate € 0,50 to Giro555 for each participant who takes 
part in this experiment. Also, feel free to contact me if I can help with your research! 
 
The study will run from April 18 to May 16 and will include a preliminary survey, three e-
mails, and a final survey. Each survey should take no more than 6 minutes to complete. The e-
mails may possibly include small assignments that will take very little of your time. It is 
expected that you answer the questions honestly, read the e-mails (so check your e-mail), and 
do the small assignments if needed.  
 
Your answers will be anonymously used in my master thesis and will be handled with strict 
confidentiality.  
 
As I am doing quantitative research it is important to gather as much participants as possible. 
Therefore, it would be a great help if you take part!  
 
Click here to start the first survey: https://www.supersurvey.com/QLL2XVPGC (Also on 
phone) 
 
Thank you in advance for your participation, 
 
Babel Essink 
b.essink@students.uu.nl 
 
Supervisor: Jason Gawke (j.c.l.gawke@uu.nl) 
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<SURVEY> 
 
Questions: 
 
For each of the questions that follow in this questionnaire, please circle whichever number 
you feel is most appropriate for you. There are no right or wrong answers. Please respond to 
all of the items. Use your first impression and do not spend too much time on individual items 
in responding. 
 
 

- What is your age? (open) 
 

- What is your gender? (open) 
 

- What is your country of origin? (open) 
 
 

- What is your master’s program? (open) 
 

- Are you an economic master student at the University of Utrecht? (yes/no) 
 

- Do you have to write a master thesis in the 4th period? (yes/no) 
 

- What is the e-mail you would like to use for this study? 
 

- Please fill in the following statements (Likert 1,7 Definitely false – Definitely true) 
 

o I intend to work for at least 30 minutes each day on my thesis the forthcoming 
month 

o I will try to work for at least 30 minutes each day on my thesis in the 
forthcoming month 

o I plan to work for at least 30 minutes each day on my thesis in the forthcoming 
month 

 
 

- For me to work on my thesis for at least 30 minutes each day in the forthcoming 
month is (Attitude, Likert 1,7): 

o Harmful (1) – Beneficial (7) 
o Unpleasant (1) – Pleasant (7) 
o Bad (1) – Good (7) 
o Worthless (1) – Valuable (7) 
o Unenjoyable (1) – Enjoyable (7) 

 
 

- Please fill in the following statements. 1 = not at all true 7 = exactly true (Subjective 
norm, Likert 1,7) 

o Most of the people who are important to me think that I should work on my 
thesis for at least 30 minutes each day in the forthcoming month. 

o It is expected of me that I work on my thesis at least 30 minutes each day in 
the forthcoming month 
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o The people in my life whose opinion I value would approve of me working on 
my thesis at least 30 minutes each day 

o Most fellow students who are important to me work on their thesis for at least 
30 minutes each day 

o Many fellow students like me work on their thesis for at least 30 minutes each 
day 

 
- Please fill in the following statements 1 = not at all true 7 = exactly true (Perceived 

behavioral control, Likert 1,7) 
o For me to work on my thesis at least 30 minutes each day for the forthcoming 

month is possible 
o If I wanted to I could work on my thesis for at least 30 minutes each day for 

the forthcoming month 
o I believe that I have enough control to work on my thesis for at least 30 

minutes each day the forthcoming month 
o It is mostly up to me if I work on my thesis for at least 30 minutes each day the 

forthcoming month 
 

- Last questions! (Procrastination, Likert 1,5 False – True) 
o I delay starting things until the last minute.  
o I keep my assignments up to date by doing my work regularly from day to day.  
o If there were a workshop offered that would help me learn not to put off 

starting my work, I would go.  
o I delay starting things so long I don’t get them done by the deadline.  
o I am often frantically rushing to meet deadlines.  
o It often takes me a long time to get started on something.  
o I don’t delay when I know I really need to get the job done.  
o If I had an important project to do, I’d get started on it as quickly as possible.  
o When I have a test scheduled soon, I often find myself working on other jobs 

when a deadline is near.  
o I often finish my work before it is due.  
o I generally arrive on time to class.  
o I overestimate the amount of work I can do in a given amount of time.  

 
 
A.2 Post-test text + survey 
 
<TEXT> 
 
Dear participant, 
 
Thank you for participating in my experiment! The only thing that is left for you to do is to 
fill in the last survey:  
 
https://survey.uu.nl/jfe/form/SV_3rtEsbRwXw2gDtA 
 
Please do it as soon as possible. It will take 5 to 10 minutes to complete.  
 
I wish you all the best and good luck with the finalization of your thesis. 
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With kind regards, 
 
Babel Essink 
 
<SURVEY> 
 
Questions: 
 
- What is your email? (please use the same email you used for the experiment) (open) 

 
- How many emails have you received? 0, 1, 2 

 
- Please fill in the following statements (Likert 1,7 Definitely false – Definitely true) 

 
o I have worked for at least 15 to 30 minutes on my thesis each day the last 

month 
o I feel like I should have worked more on my thesis in the last month 
o I intend to work more on my thesis this month 
o I will try to work more on my thesis this month 
o I plan to work more on my thesis this month 

 
- Please fill in the following statements (Please note that this is about last month) 

(Procrastination, Likert 1,5 False – True) 
o I delayed starting things until the last-minute last month 
o I kept my assignments up to date by doing my work regularly from day to day 
o There was a workshop offered that would help me learn not to put off starting 

my work, I went 
o I delayed starting things so long I didn’t get them done by the deadline. 
o I was often frantically rushing to meet deadlines. 
o It often took me a long time to get started on something. 
o I didn’t delay when I knew I really needed to get the job done. 
o If I had an important project to do, I’d get started on it as quickly as possible. 
o When I had a deadline scheduled soon, I often found myself working on other 

jobs when the deadline got near. 
o I often finished my work before it was due. 
o I generally arrived on time to class. 
o I overestimated the amount of work I could do in a given amount of time. 

 
- For me to work on my thesis this month will be (Attitude, Likert 1,7) 

o Harmful (1) – Beneficial (7) 
o Unpleasant (1) – Pleasant (7) 
o Bad (1) – Good (7) 
o Worthless (1) – Valuable (7) 
o Unenjoyable (1) – Enjoyable (7) 

 
- Please fill in the following statements. 1 = not at all true 7 = exactly true (Subjective 

norm, Likert 1,7) 
o Most of the people who are important to me think that I should work more on 

my thesis in this month. 
o It is expected of me that I work more on my thesis in this month. 
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o The people in my life whose opinion I value would approve of me working 
more on my thesis.  

o Most fellow students who are important to me work more on their thesis. 
o Many fellow students like me work more on their thesis. 

 
- Please fill in the following statements 1 = not at all true 7 = exactly true (Perceived 

behavioral control, Likert 1,7) 
o For me to work more on my thesis for this month is possible. 
o If I wanted to I could work more on my thesis for this month. 
o I believe that I have enough control to work more on my thesis this month. 
o It is mostly up to me if I work more on my thesis this month. 

 
- Last questions! (extras, Likert 1,5 definitely false – definitely true) 

o I read the emails 
o I enjoyed the emails 
o I followed the advice in the emails 
o The emails gave me motivation to work on my thesis. 
o The emails let me work more on my thesis. 
o The emails gave me anxiety. 
o The emails let me procrastinate less. 
o Due to the emails I feel more in control. 
o The emails reminded me to work on the thesis. 
o The emails made me work more consistently on my thesis. 
o I felt that others could help me with my thesis due to the emails. 

 
 

Appendix B: Priori analysis 
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Figure 9: Priori analysis 

 

Appendix C: Statistical tests 
 

 

 

Table 17: Independent samples t-test for demographics: age, gender, origin and masters 
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Table 19: Model summary multiple regression model: attitude, subjective norm, and perceived behavioral 
control on intent 

 

 
Table 20: ANOVA multiple regression model: attitude, subjective norm, and perceived behavioral control on 
intent 

 

 
Table 21: Model summary linear regression model: intent on procrastination 

Table 18: Independent samples t-test for baseline intent, attitude, subjective norm, perceived behavioral control and procrastination 
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Table 22: ANOVA linear regression model: intent on procrastination 

 

 
Table 23: Independent samples t-test intervention effects: treatment and control group 

 
Table 24: Test of normality: intent pre-test and post-test 

 

 
Table 25: Effect size: intent 
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Table 26: Tests of normality pre-test and post-test: intent, attitude, subjective norm, perceived behavioral 
control and procrastination 

 

 
Table 27: Box's test of equality of covariance matrices 
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Table 28: Independent samples t-test: procrastination 

 

 
Table 29: Tests of normality: procrastination control group 

 

 
Table 30: Effect size: procrastination control group 


