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Abstract 

The study examines the effect of the difficulty of a language on intrinsic motivation. The 

researched languages are Swedish and Hungarian. In total, 30 people between the ages of 18 

and 30 participated in the research. They were randomly assigned to one of the two groups. 

The groups differed in the order the languages were presented. The first hypothesis was that it 

is expected that information gaps in the easy language Swedish might increase the intrinsic 

motivation of the participants to learn Swedish. The second hypothesis was that it is expected 

that information gaps in the difficult language Hungarian decreases intrinsic motivation of the 

participants to learn Hungarian. A study with a learning and testing phase was created to test 

this. To examine the hypotheses, two regression analyses were used. Three paired samples t-

tests and one Wilcoxon Signed Rank test were conducted to get additional information about 

the intrinsic motivation, difficulty and competence. Concluding, both hypotheses of the study 

are not confirmed. However, the competence for Swedish and the intrinsic motivation to learn 

Swedish is increased. Explanations for the results are discussed in the light of the self-

determination theory. The results can be widely used. For example, for refugees that want to 

settle in a new country or in the context of language learning in schools. 

Keywords: language learning, information gap theory, intrinsic motivation, self-

determination theory 

 

 

Curiosity is one of many feelings’ humans have (Kang et al., 2009). It is a complex 

feeling accompanied by the wish to know what is unknown. Therefore, it plays a fundamental 

role in learning and discovery. For example, Einstein broadened humans understanding of the 

world because of his curiosity. Furthermore, curiosity also plays a role in memory. People are 

getting curious when surprising new information are presented. This curiosity increases the 

activity in memory areas. Consequently, surprising information can be recalled better. This 

effect was found in the study by Kang et al. (2009). In this research, the participants got a 

question they should answer for themselves. A used question in the study was: what 

instrument was invented to sound like a human singing? Thereafter, they got the right answer. 

In this case: violin. Participants who guessed incorrectly perceived the information as 

surprising which made them more curious. Furthermore, they could recall the answer to the 

question better. So, curiosity is crucial in a lot of important areas. 
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Loewenstein (1994) proposed that curiosity from an incongruity or a so-called 

information gap arises. This gap describes the discrepancy between what one wants to know 

and what one knows. For example, someone already knows about the translation of several 

Swedish verbs. Now, the person wants to learn the verb ‘att veta’, which means ‘to know’ in 

English. The deviation of the knowledge of other verbs and the unknowledge of the new verb 

is an information gap. Thus, an information gap is a gap in the knowledge base of a person 

(Singh & Manjaly, 2021). Information gaps can be small or big (Loewenstein, 1994). 

According to Pluck and Johnson (2011), people tend to try to fill the information gaps out of 

curiosity when they are small. Thus, when they already know the basics of a topic but miss 

specific information. So, knowing about several verbs already is knowing about the basics and 

not knowing a certain verb is missing this specific information. Thus, in this case, a person 

will try to fill this gap in information because it is small. The closer people get to close gaps 

in their information, the more curious they become (Loewenstein, 1994). However, if people 

don’t notice that they have information gaps, curiosity is not triggered (Pluck & Johnson, 

2011). Thus, when someone does not know he is unknowledged about the verb ‘att veta’, he 

will not get curios to find out about the translation. Whenever people gain knowledge, their 

aspired level of knowledge increases drastically. Thus, learning initiates the growth of 

information gaps (Kang et al., 2009). According to Gruber and Ranganath (2019), information 

gaps trigger appraisal processes that are supported by a brain area called the lateral prefrontal 

cortex. These processes help to determine further behaviour. Thus, if curiosity is sparked or if 

inhibition behaviour, anxiety, is shown. When a person feels capable to deal with the 

information gap, curiosity is enhanced. Anxiety is triggered when people don’t feel competent 

to deal with the information gap. So, if a student appraises a certain information gap as 

impossible to solve, he will express inhibition behaviour. The same holds true if a student 

appraises an information gap as possible to solve. This leads to curiosity and information 

seeking. So, information gaps play a crucial role in learning 

Murayama created a framework in 2019 which integrates information gaps in the 

explanation of the underlying mechanisms of learning. This framework proposes that people 

perform information-seeking behaviour when information gaps are recognized because a 

positive rewarding value is expected. Thus, learning serves as a reward and the main 

modulator for information-seeking behaviour is the expected feeling of reward (Murayama, 

FitzGibbon, & Sakaki, 2019). The new knowledge people get as a result of information-

seeking behaviour is integrated into the already existing knowledge. Essentially, learning 
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actually creates the feeling of reward and curiosity. These feelings reinforce the behaviour to 

seek new information. This is because the expected reward value of gaining new knowledge is 

increased in the process. In addition, knowledge gaps are noticed more easily when the 

knowledge is broadened. This seems to motivate to perform further information-seeking 

behaviour. Thus, forming a positive feedback loop (Murayama et al., 2019). Assuming that 

someone already knows a lot about the translation of Swedish verbs. Because of his 

knowledge, he might notice that he does not know all of the verbs. For example, the verb ‘att 

tänka’, to think, may be new for him. He might learn this verb as he expects the feeling of 

reward after learning. In the process of learning, he could notice that he also does not know 

the translation of the verb ‘att arbeta’, to work. Due to an increased expected feeling of 

reward of learning something, he might also learn that verb. That could lead him again to 

verbs he does not know, carrying on the feedback loop. Thus, learning something new is 

sparking curiosity which is (intrinsically) motivating which leads people to learn more.  

Curiosity is part of intrinsic motivation (Oudeyer, Gottlieb, & Lopes, 2016). Deci and 

Ryan (1985) propose that intrinsic motivation does not need consequences because the 

behaviour in itself is rewarding. Intrinsic motivation arises from within. Also, it is related to a 

sense of well-being and a person’s identity. For example, when learning itself is a goal, 

students are intrinsically motivated. Tasks that are done with intrinsic motivation, are 

considered as interesting and challenging. People are rewarded with the feeling of enjoying 

the activity or with the feeling of competence, also known as self-efficacy. Self-efficacy 

describes a person’s belief in their skill to perform certain actions (Bandura, 1997). When 

people have the feeling of self-efficacy, intrinsic motivation increases (White, 1959). So, 

intrinsic motivation is an intrinsic reward without the need for external appeals.  

 Intrinsic motivation is important in the light of learning a language. When people learn 

a language because of enjoyment, they are intrinsically motivated (Noels, Pelletier, Clément, 

& Vallerand, 2008). Highly motivated and successful language learners possess certain 

features. Among other factors, intrinsic motivation is one of them (Ehrman, Leaver, & 

Oxford, 2003). Next, this type of motivation can predict positive attuites towards language 

learning and has an influence on the achievement in the language (Tachibana, Matsukawa, & 

Zhong, 1996). So, students who are intrinsically motivated might have positive attitudes 

towards learning a language and can be more eager to achieve higher scores in evaluations. 

Further, speaking and reading skills in a new language are acquired via intrinsic motivation 

(Lucas, 2010). Additionally, intrinsic motivation has a relation with reading comprehension. 

Namely, the higher the intrinsic motivation, the better the reading comprehension (Gottfried, 
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1990). That is because intrinsic motivation increases the motivation to read and the amount of 

things read in the foreign language (Takase, 2007). Also, gained knowledge is sustained 

longer when it is acquired with intrinsic motivation (Gopalan, Bakar, Zulkifli, Alwi, & Mat, 

2017). So, if a student learns Swedish words because he is enjoying learning a language, he 

might remember them better compared to when he just learns them to pass a test. Also, people 

who are intrinsically motivated to learn English are more likely to continue their training 

compared to externally motivated people. That is because they enjoy doing activities that are 

related to language learning (Wu, 2003). Thus, intrinsic motivation facilitates language 

learning. 

Next to English, other languages are learned too, for example, Japanese. According to 

de Burgh-Hirabe (2019), people who want to learn this difficult language are doing it for the 

means of feeling pleasure by developing knowledge and satisfying one’s curiosity. So, they 

are intrinsically motivated. Additionally, learning a difficult language can be perceived as a 

task and thus intrinsically motivate people. However, other studies showed not so positive 

effects of a difficult challenge with regards to intrinsic motivation as the one by de Burgh-

Hirabe (2019) did. For example, Lomas et al. (2017) found that difficulty decreases intrinsic 

motivation whereas moderate or easy difficult levels are most motivating. Furthermore, 

difficult tasks decrease competence (self-efficacy) (Bandura, 1982). This decrease in 

competence leads to a decrease in intrinsic motivation (White, 1959). So, difficult tasks 

decrease intrinsic motivation by lowering competence. Furthermore, information-seeking 

behaviour, and consequently intrinsic motivation, may decrease if a person fails to acquire 

knowledge (Durik, Shechter, Noh, Rozek, & Harackiewicz, 2015; Tanaka & Murayama, 

2014). That is because people’s information seeking behaviour is dependent on their 

perceived skill to gain the information (Murayama, et al., 2019). Thus, if a student needs to 

learn 10 new Swedish words in a week, he might experience it as doable and perceive his 

skills as sufficient. Consequently, he will initiate information-seeking behaviour and acquire 

the knowledge of the words, leading to more intrinsic motivation. However, if a student needs 

to read a statistics book in Swedish in two days, he will probably rate his abilities as not 

sufficient and not initiate information-seeking behaviour, not acquiring knowledge and 

decreasing his intrinsic motivation. When challenges are perceived as too high and the own 

skills are perceived as low, anxiety arises (Csikszentmihalyi, 1988). Anxiety decreases 

intrinsic motivation (Gottfried, 1982). So, when a student perceives reading a chapter of a 

Swedish book as difficult while perceiving his skills as low, anxiety is increases which in turn 

leads to a decrease in intrinsic motivation. However, when people can balance out their 
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abilities against challenges, they might get into a flow, intrinsic enjoyment (Csikszentmihalyi, 

1990). Thus, the level of difficulty is an important factor in learning and intrinsic motivation. 

While doable tasks increase intrinsic motivation and learning, difficult tasks decrease both 

most of the time. 

Until now, there is not much research done about the comparison of level of difficulty 

of languages and its effect on intrinsic motivation. Though, people have to face language 

learning early in life. For example, schools in North Rhine-Westphalia require students to 

learn English from the fifth grade on (Geltende Gesetze und Verordnungen (SGV. NRW.), 

2022). So, language learning is a continuous task in school. A lot of research was done on 

English as a foreign language in the context of motivation and language learning. Other 

languages are considered less. Including English in the studies makes sense as it is a global 

language (de Burgh-Hirabe, 2019). Though, researching other languages may be interesting. 

That is, because English is not the only language people are exposed to learning, thus seeing 

results from other languages will expand the knowledge on this topic. Therefore, two other 

languages are studied in this research to add value to this topic. These languages are Swedish 

and Hungarian. Swedish is considered an easy language for Dutch and English-speaking 

people as all three languages are Germanic languages (Germanische Sprachen, n.d.). Thus, 

some words may look familiar and the translations are not completely new information for the 

participants. On the other hand, Hungarian is not a Germanic language but a Finno-ugric 

language (Finno-ugrische Sprachen, n.d). Therefore, neither the meaning nor the appearance 

of the words is common in the Netherlands. Thus, making it a harder language compared to 

Swedish. Until now, few research is done about information gaps. Furthermore, research on 

information gaps lacks in the context of language learning. Thus, this study aims to broaden 

the knowledge of these specific topics. Broadening the theoretical basis of language learning 

can help to develop better ways of teaching and learning. Ultimately, this may be helpful in 

many different contexts. For example, for students in classrooms or for refugees who need to 

learn the national language of their new home country (Abou-Khalil, Helou, Flangan, 

Pinkwart, & Ogata, 2019). Thus, it is important to research this topic because of the wide 

application of language learning. 

This study aims to answer the question what the effect is of the level of difficulty of a 

language on intrinsic motivation. Participants are assigned to one of two groups. There, they 

have to do a learning and testing phase with both Swedish and Hungarian words. In the 

learning phase, the participants have to learn words of both languages. In the testing phase, 

they have to remember the words and write them down. The amount of intrinsic motivation is 
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measured during the learning phase and before and after the study. The amount of information 

gaps is measured during the learning phase. The difficulty of a language is measured one time 

at the post-measurement. 

The first hypothesis is that it is expected that having information gaps in the easy 

language, Swedish, increases the intrinsic motivation of the participants to learn Swedish. It is 

expected that the participants can deduce a lot of the Swedish words because of their 

similarity to English words. This may result in smaller information gaps, probably leading the 

participants to try to fill the gap (Pluck & Johnson, 2011). So, the participants might gain new 

information about Swedish what might reward them, possibly making them curious to learn 

more (Murayama, 2019). The second hypothesis is that it is expected that having information 

gaps in the difficult language, Hungarian, will lead to a decrease in the intrinsic motivation to 

learn Hungarian. It is expected that the participants may not be able to deduce a lot of 

Hungarian words, resulting in big information gaps, not facilitating the increase of intrinsic 

motivation (Pluck & Johnson, 2011). Furthermore, it is expected that the difficult task will 

lower the intrinsic motivation of the participants (Lomas et al., 2017). An additional analysis 

was done to test the effect of competence on intrinsic motivation. Competence seems to be 

related to the difficulty of a task and intrinsic motivation. Namely, the difficulty of a task 

might decrease competence (self-efficacy) and a higher level of competence (self-efficacy) 

might increase intrinsic motivation (Bandura, 1982; White, 1959). Therefore, it is expected 

that learning Swedish increases competence and intrinsic motivation to learn Swedish. 

 

Method 

Participants 

An a priori power analysis was conducted to calculate the required sample size. The 

desired power was .8 and the desired R2 = .13. For these parameters, the advised sample size 

was 55- 68 participants. However, only 41 participants signed up for this study. Thus, making 

the study underpowered. Some of the participants registered themselves for the study via 

Sona. They were granted one point for participation. Other participants took part via a QR 

code that was distributed across several locations in North-Rhine Westphalia, Germany. The 

research was distributed in those two ways but only 41 participants responded. Therefore, the 

maximum number was reached that way. However, 11 participants were excluded. That was 

done because they did indicate that they do not want to participate, did not answer to the 
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informed consent or did not fill out any questions at all. So, 30 participants remained. These 

were 9 were men and 21 women. They were between the ages of 18 and 30 (M = 21,53). Most 

of the participants were students, namely 26. The mother’s tongues named most frequently 

were German, 10 times, and Dutch, 12 times. Of the participants, 8 grew up bilingual. Every 

participant could indicate that they want to take part in a lottery to get the chance to win a 

voucher worth 10 Euros.  

Materials and Procedure 

The researcher chose the Swedish and Hungarian words randomly by brainstorming. 

By taking her experience of already having learned several languages, she thought of words 

that novices of a language are commonly taught, like girl. Furthermore, she made sure to also 

include words that are taught on a more advanced level, like heart. This was done to ensure to 

not just include beginner-friendly words but to have a balanced-out level of difficulty in both 

languages. Some examples of Swedish words that were chosen are: flicka and pojke, girl and 

boy in English. In Hungarian, these words are called: lány and fiú. The foreign words were 

translated into English via DeepL. The participants of this study were either recruited online 

via Sona or via a QR code. The program Qualtrics was used to display and register the data. 

Firstly, an informed consent had to be accepted to be able to start the study. Then, the 

participants had to indicate their demographic data. The following things were asked: age, 

gender, if they study, their mother’s tongue, if they grew up bilingual and how many 

languages they can speak. After that, they had to answer two questions about intrinsic 

motivation. These were the following questions: ‘’ Do you think you will enjoy learning 

Swedish?’’ and ‘’Do you think you will enjoy learning Hungarian?’’. Both questions were 

asked before and after the experiment to get a baseline and see if intrinsic motivation changed 

over time. The reliability of this intrinsic motivation questionnaire for Swedish is poor (α = 

.58).  The reliability of the intrinsic motivation questionnaire of Hungarian is poor too (α = 

.57). Then, competence was measured. The participants were asked the following questions at 

the beginning and the end of the study: ‘’Do you think you will be able to achieve level B2 in 

Swedish?’’ and ‘’Do you think you will be able to achieve level B2 in Hungarian?’’. This was 

done to be able to detect a difference in the level of competence after the study. The reliability 

of this questionnaire to measure competence in Swedish is questionable (α = .68). The 

reliability of the questionnaire to measure competence in Hungarian is also questionable (α = 

.66). After these questions, the learning phase started and Qualtrics assigned the participants 

randomly into group one or group two. There was a difference between group one and group 

two in the way in which order the languages were presented. Group one started with Swedish. 
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Consequently, group two with Hungarian, making it a counterbalanced design to avoid any 

order effects because of the languages. In total, the learning phase consisted of 100 blocks, 

each with three questions, per foreign language. So, it consisted of 50 Swedish and 50 

Hungarian words. In the beginning, the participants were asked to guess the English 

translation of either a Swedish or a Hungarian. It was an open-ended question to not guide or 

limit people to a certain answer. Additionally, this question was aimed to make people aware 

of a possible information gap. Then, they got the English translation and were asked if they 

knew the translation. Possible answers were yes and no. This question measured the 

occurrence of information gaps. A ‘’no’’ indicated an information gap and vice versa. 

However, the variable information gap was transformed into a continuous variable by adding 

up all the information gaps for every participant. At the end of the block, the participants were 

asked if they want to learn more words of the language they were just exposed to. The answer 

had to be indicated on a 10-point Likert scale again. This question measured intrinsic 

motivation. So, intrinsic motivation was measured in two different ways. Namely, during the 

block and with the pre-and post-measurement which was been mentioned earlier. The first 

way of measurement was done to be able to detect every possible change in motivation during 

the experiment. Additionally, this measurement was used as a variable to test the main 

hypotheses, thus a high reliability is important. By asking often about the same topic, 

reliability is enhanced. The second way of measurement was done to see if there was a 

difference in the participant’s motivation after the experiment compared to before the 

experiment. For an example of a block, see Figure 1. After the learning phase was done, the 

testing phase started the participants saw the previously learned Swedish and Hungarian 

words again and had to write down their English translations. This was done to let the 

participants test themselves on how much they have learned. Though, their performance was 

not measured. Thereafter, they had to answer the same questions about intrinsic motivation 

and competence from the pre-measurement again to see if they changed over time. 

Additionally, the participants had to answer two questions regarding the difficulty of the 

languages. The difficulty of a language is measured in the following way. At the end of the 

study, the participants had to answer the questions: ‘’How hard was it to learn Swedish’’ and 

‘’How hard was it to learn Hungarian?’’ via a 10-point Likert scale. The reliability of the 

difficulty measurements is unknown because reliability cannot be computed with a single 

item. After the participants completed the study, they were thanked and could close the 

website. The time span of the study was around 50 minutes. The participants completed the 

study on laptops as it was completely online. During the whole research, no researcher was 
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physically around. The main language of the material was English. Swedish and Hungarian 

are also used but at a lower frequency.    

 

 

 

 

 

 

 

 

 

 

 

Picture 1. A block of the three questions  

 

Data Analysis 

To investigate the research questions, two regression analyses were done. The 

regression analysis that examined the prediction of the intrinsic motivation to learn Swedish 

from information gaps and difficulty rating had the following design. Intrinsic motivation to 

learn Swedish (quantitative) as the criterium. Information gaps in Swedish (quantitative) and 

difficulty of Swedish (quantitative) as predictors. The regression analysis that examined the 

prediction of intrinsic motivation to learn Hungarian from information gaps and difficulty 

rating had the following design. Intrinsic motivation to learn Hungarian (quantitative) as 

criterium and difficulty (quantitative) and information gaps (quantitative) as predictors. Also, 

three paired sample t-tests and one Wilcoxon Signed Ranks test were performed. They were 

used to compare the mean scores of difficulty between Swedish and Hungarian, to compare 

the means of intrinsic motivation to learn Swedish and Hungarian before and after the 

experiment and one to compare the mean scores of competence of Swedish and Hungarian 

after the experiment.  
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Results 

The following analyses are confirmatory. Two multiple regression analyses examined 

the hypotheses. The multiple regression analysis requires the following assumptions to be 

met: linearity of criterium and predictors, no multicollinearity, independent value of residuals, 

homoscedasticity, normally distributed residuals and no outliers. Independence values of 

residuals were checked with the Durban-Watson statistic, outliers were checked with the 

Cook’s distance. Both analyses met all assumptions. The following analysis was meant to test 

the first hypothesis, that it is expected that information gaps in Swedish might increase the 

intrinsic motivation to learn Swedish. The results showed that the variance clarification (R2 = 

.08) was not significant (F(2,27) = 1.152, p = .33). The coefficients showed that with an 

increase in information gaps with consistent difficulty results in decreased intrinsic motivation 

to learn Swedish (b = -.05). An increase in difficulty with consistent information gaps leads to 

a decrease in intrinsic motivation to learn Swedish (b = -.26). So, difficulty and information 

gaps did not predict the intrinsic motivation in learning Swedish. The following analysis was 

used to test the second analysis, that it is expected that information gaps in Hungarian might 

increase intrinsic motivation to learn Hungarian. The variance clarification (R2 = .07) showed 

non-significant results (F(2,27) = .936, p = .40). The coefficients showed that with an increase 

in information gaps with consistent difficulty, the intrinsic motivation to learn Hungarian 

decreases (b = -.24). An increase in difficulty with consistent information gaps led to 

increased intrinsic motivation to learn Hungarian (b = .16). This shows that difficulty and 

information gaps did not predict the intrinsic motivation to learn Hungarian. 

The assumption for normality was checked for the paired samples t-test that compared 

difficulty. A Shapiro-Wilk test was performed to investigate normality. The difference scores 

of difficulty were significant normally distributed, W(32) = .97, p = .437. So, the assumption 

was met. Participants experienced Hungarian as significantly more difficult (M = 7.38, SE = 

2,47) than Swedish (M = 5.66, SE = 2.06), t(31) = -3.60, p = .001. The assumption of 

normality was checked and not met for the paired sample t-test that compared intrinsic 

motivation from the pre-measurement. The differences scores of intrinsic motivation were 

significantly not normally distributed, W(3) = .81, p = .000. Therefore, a Wilcoxon Signed 

Rank test was performed. The intrinsic motivation for learning Swedish was significant higher 

(M = 6.33) than to learn Hungarian before the experiment (M = 5.23), z = -3.16, p = .002. The 

assumption of normality was checked and met for the paired sample t-test that compared 

intrinsic motivation from the post-measurement. The differences scores of intrinsic motivation 

were significant normally distributed, W(28) = .97, p = .40. Participants had significant more 
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intrinsic motivation to learn Swedish (M = 6.04, SE = 2. 36) than to learn Hungarian after the 

experiment (M = 3.96, SE = 2.52), t(27) = 3.84, p = .001. The assumption of normality was 

checked and met for the paired sample t-test that compared competence. The difference scores 

of competence were significant normally distributed, W(28) = .95, p = .158. Participants had 

significantly more competence to achieve level B2 in Swedish (M = 5, SD = 2,67) than to 

achieve level B2 in Hungarian (M = 2,90, SD = 2,3), t(27) = 4.82, p = .000. 

Discussion 

This study can now answer the question of the effect of difficulty on intrinsic 

motivation to learn Swedish and Hungarian. As can be seen by the results, there was no effect 

of the difficulty of a language and information gaps neither on the intrinsic motivation to learn 

Swedish nor Hungarian. So, the first hypothesis of the study that having information gaps in 

learning the easy language, Swedish, might increase intrinsic motivation, was not confirmed. 

Also, the second hypothesis, that having information gaps in Hungarian might decrease 

intrinsic motivation, was also not confirmed. However, the intrinsic motivation to learn 

Swedish was increased compared to the intrinsic motivation to learn Hungarian after the 

study. As it was expected, learning Swedish increased the competence to achieve level B2 in 

that language compared to the competence to achieve level B2 in Hungarian. Additionally, the 

participants experienced Swedish as easier compared to Hungarian. 

Contrary to the results by Lomas et al. (2017) and Murayama (2019), a low level of 

difficulty and the occurrence of information gaps did not have an effect on intrinsic 

motivation in the current study. Though, that could be explained as Lomas et al. (2017) 

researched difficulty and intrinsic motivation in computer games and Murayama (2019) did 

not relate his framework specifically to languages. So, it could be argued that different levels 

of difficulty might have different effects on intrinsic motivation in different contexts. 

Additionally, information gaps may have different effects on intrinsic motivation in different 

contexts. Furthermore, it was expected that the participants could deduce several Swedish 

words because of their similarity to English and Dutch which might increase their intrinsic 

motivation (Loewenstein, 1994; Pluck and Johnson, 2011). So, their information gaps in 

Swedish were expected to be small as they were expected to knew some basics. However, the 

findings of Loewenstein (1994) and Pluck and Johnson (2011) did not fit to the results of this 

study as information gaps in Swedish did not increase intrinsic motivation. It is thinkable that 

the participants could not deduce as many Swedish words as expected which could have led to 

bigger information gaps than expected, not leading to increased intrinsic motivation. Contrary 
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to the findings of Lomas et al. (2017) and Pluck and Johnson (2011), learning a difficult 

language with the occurrence of information gaps did not lead to decreased intrinsic 

motivation. The result by Lomas et al. (2017) can be explained again by the fact that the 

studied difficulty and information gaps in the context of games instead of languages. 

Furthermore, the information gaps of the participants may have not been so big that they 

might have been able to have an effect on intrinsic motivation. 

 Though, the results by Durik et al. (2015) and Tanaka and Murayama (2014) fit this 

study. They found that intrinsic motivation can decrease when someone cannot acquire 

knowledge. Thus, the participants may not have been able to sufficiently gain knowledge 

about the foreign words which lead to a decrease in intrinsic motivation. This explanation 

may be especially applicable to Hungarian words since learning Hungarian lead to a decrease 

in intrinsic motivation. Though, information gaps and difficulty were not the reason for that. It 

is thinkable that the participants noticed during the testing phase that they were not able to 

recall a lot of Hungarian words compared to Swedish words. That may have provided them 

with negative competence-related information regarding their performance, called negative 

feedback (Stone & Stone, 1984). Negative feedback is known to have a detrimental effect on 

intrinsic motivation (Fong, Patall, Vasquez, & Stautberg, 2018). That is because negative 

feedback can lead a person to feel less competent which hurts one of the three needs proposed 

by the self-determination theory (Fransen, Boen, Vansteenkiste, Mertens, & Broek, 2017; 

Ryan & Deci, 2000). So, another possible explanation for the decrease in intrinsic motivation 

in Hungarian may be that learning Hungarian led to more negative feedback than learning 

Swedish. The results by Gopalan et al., (2017) fit well into these two explanations. According 

to these researchers, gained knowledge, that is acquired with intrinsic motivation, is sustained 

longer. As the knowledge about the Hungarian words is probably not gained with much 

intrinsic motivation, it is maybe not long sustained. This may lead to not being able to recall 

many words in the testing phase, probably getting negative feedback, ultimately resulting in a 

possible decrease in intrinsic motivation. Additionally, when people had to recall the 

Hungarian words in the testing phase, people may have gotten the feeling of competence 

frustration. The feeling of inadequacy or failure is called competence frustration 

(Bartholomew, Ntoumanis, Ryan, & Thogersen-Ntoumani, 2011). Competence frustration 

decreases intrinsic motivation (Tsai, Kunter, Luedtke, Trautwein, & Ryan, 2008). This 

frustration may occur when people receive negative feedback or when challenges are too high 

(Ryan & Deci, 2017). So, because the participants may have received negative feedback and 

probably experienced learning Hungarian as too demanding, they might have experienced 
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competence frustration that may have led to a decrease in intrinsic motivation. Opposed to 

negative feedback, positive feedback is known to enhance competence (Henderlong & 

Lepper, 2002). So, the increased level of competence in Swedish might be explained as 

follows. The participants may have been able to remember more Swedish words. That might 

have led to much positive feedback and consequently to a higher feeling of competence. 

Additionally, the increased intrinsic motivation to learn Swedish might also be explained with 

the increased competence. When the feeling of self-efficacy, competence, is increased, 

intrinsic motivation increases (White, 1959). So, the increased competence might have led to 

the increased intrinsic motivation to learn Swedish. 

The self-determination theory might help to explain the findings of this study. 

According to Deci and Ryan (1985), the theory proposes that the needs for autonomy, 

competence and relatedness have to be met to sustain intrinsic motivation. The need for 

autonomy is fulfilled when people execute behaviour voluntarily and self-endorsed. The 

participants were free to choose to take part in the experiment. Thus, it is expected that their 

need for autonomy has been met. The need for competence is met when people feel capable to 

reach a target. Thus, feeling competent to accomplish challenges. The participants of this 

study only felt competent to learn Swedish. Thus, the need for competence in Hungarian is 

not met. That may be one explanation for the decreased intrinsic motivation in Hungarian. 

The need for relatedness refers to the desire to relate to others through work. Though, there 

were probably no other people to relate to present during the study, possibly making it hard to 

fulfil that need. However, it cannot be sure in which way relatedness was met or not. Since all 

three needs have to be met to make people intrinsically motivated, whereas only one need was 

met for both languages, self-determination might be a good theory to explain why intrinsic 

motivation did not increase on this experiment.  

Only 30 participants took part in the study, which is a small sample. Thus, the 

likelihood of a type 2 error is increased which decreases the power of the study. So, 

generalizability should be considered cautiously. Another possible limitation is the following. 

The experiment took relatively long and was likely to be demanding for the participants. 

When longer periods of challenging cognitive actives change the psychobiological state, 

mental fatigue occurs (Marcora, Staiano, & Manning, 2009). Intrinsic motivation seems to be 

reduced when people are mentally fatigued (Martin, Thompson, Keegan, Ball & Rattray, 

2014). Thus, mental fatigue may have emerged in the experiment.  
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De Burgh-Hirabe (2019) found that people can have the intrinsic motivation to learn a 

language because of its different orthography compared other languages. Furthermore, 

enjoying the challenge to learn a difficult language can also be the reason for a person’s 

intrinsic motivation to learn it. So, it can be interesting to study languages that are challenging 

to Western European people and that consist of radically different alphabets compared to 

Swedish and Hungarian. For example, Chinese or Ukrainian could be used. Considering the 

limitations of the study, other studies could replicate the study but try to reach more 

participants to get sufficient power. Additionally, one can think of using fewer words in each 

language to shorten the research to avoid mental fatigue.  

The results of this study can be helpful in various context. For example, they can help 

students and teachers with that topic by helping to implement practical guidelines for 

teachers. Also, refugees can benefit from the result as they are also exposed to language 

learning. They need to learn a new language to settle in a new country. Because of the 

Russian invasion of Ukraine in February 2022, millions of Ukrainian refugees are fleeing 

(Marchese et al., 2022). So, facilitating the settling in a new country by learning the national 

language is an urgent topic at the moment. The results of the study could help the refugees to 

settle down more easily (Abou-Khalil et al., 2019). Additionally, the current study adds to the 

knowledge of language learning, information gaps and difficulty level of tasks. Several, 

theories, like the one by Murayama (2019), were challenged if they hold true in a certain 

context, language learning. Thus, the current study adds the knowledge that the information 

gap framework may not be applicable in the context of language learning. Furthermore, this 

study helps to broaden the knowledge that difficult tasks may not have detrimental effects on 

intrinsic motivation, contrary as supposed by several researchers like Lomas et al. (2017). 

 To summarize, this research gave an important and new insight into the topic of 

difficulty and information gaps in the context of language learning. The results showed that 

the neither the level of difficulty nor having information gaps had an influence on intrinsic 

motivation in learning Swedish and Hungarian. Thus, the study does not support the proposed 

framework by Murayama (2019). Instead, the self-determination theory by Deci and Ryan 

(1985), seems to be a more promising theory to explain the increase in people’s intrinsic 

motivation to learn Swedish. However, since the study was underpowered and mental fatigue 

may have been at stake, further research on this topic is required. As language learning is a 

topic people are often confronted with, it is important to investigate. The results can be 

applied in a wide range of context. For example, teachers can benefit from them. Furthermore, 
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the results can also be beneficial for refugees who try learn the national language of their new 

home country.   
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