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Abstract
Previous work has shown that challenging learning strategies like desirable difficul-
ties improve long-term learning. Nonetheless, because they might be regarded as 
strict and demanding learning strategies, they should not be perceived as positive by 
everyone. They should, however, fit conservative political attitudes since those are, 
among others, positively correlated with individuals’ need for order and structure as 
well as with challenging learning environments. Hence, we hypothesized conserva-
tive political attitudes to be correlated with more positive attitudes towards desir-
able difficulties, towards the use of desirable difficulties at school, towards the pre-
ferred difficulty of the learning process, and towards deeper learning strategies. We 
conducted three online studies assessing US American students’ political attitudes 
and their attitudes towards such difficult and challenging learning strategies: Study 
1 found correlations among more conservative political attitudes and more positive 
attitudes towards difficult and challenging learning strategies, whereas Study 2 found 
no significant linkages among these variables. Study 3 then showed that a more con-
servative political attitude and favorable ratings of Republican politicians, but also 
more favorable ratings of Democratic politicians were linked to more positive atti-
tudes towards our dependent variables. Self-reported interest in and importance of 
politics were also positively correlated with positive attitudes towards difficult learn-
ing. Our results indicate that students’ political attitudes are generally linked to posi-
tive attitudes towards difficult and challenging learning strategies and are therefore 
important individual characteristics regarding applications and perceptions of these 
learning strategies. Future work focusing on these relationships, on causal effects, 
and on further related variables is valuable.
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1  Introduction

Due to the importance of life-long learning, successful education, and knowledge 
acquisition, much research has focused on ways to improve learning outcomes and 
academic success. For instance, previous work has often shown that especially chal-
lenging and intentionally hindered learning strategies like desirable difficulties (R. 
A. Bjork, 1994) improve later retention and long-term learning. However, because 
these desirable difficulties at first increase the difficulty of the learning process 
and are only beneficial later on, they might not be directly perceived as useful or 
positive by every learner. It is therefore of great relevance to explore personality 
variables and individual characteristics that might influence learners’ perceptions, 
attitudes, and applications of such difficult and challenging learning strategies (see 
e.g., McDaniel & Butler, 2011; Weissgerber et  al., 2016). One of these variables 
could, among others, be learners’ political orientation: In general, political attitude 
has been the focus of previous research, linking it to various variables like fear of 
threat or of loss, self-esteem, and cognitive abilities (e.g., Adorno et al., 1950; Hinze 
et al., 1997; Jost et al., 2003a, 2003b). In addition, the linkage between political atti-
tudes and education-related variables can be regarded as being of great relevance. 
For instance, Thomas (2016) described a symbiotic relationship between politics 
and education. He suggested that politicians support education more in the region 
they come from and that students rather join the armed forces after they have been 
taught patriotism at school. Previous work also showed that parents’ political atti-
tude influenced their attitudes about sex education at school (Bleakley et al., 2010). 
Most important, according to Ajzen (1991), an individual’s attitude towards a spe-
cific behavior is related to actual performance of that behavior. Thus, individuals’ 
attitudes towards education might be related to their actual behavior concerning 
education-related issues like the usage of different learning strategies or persistence 
while learning. Given the importance of children and students’ education for our 
future, it is crucial to get to a better understanding of linkages among education and 
politics. In a first step, it helps to take a closer look at individuals’ self-reported atti-
tudes and to observe relationships among their political attitudes and their attitudes 
towards education: For this reason, the present work focused on correlations of stu-
dents’ attitudes towards intentionally hindered learning strategies like desirable dif-
ficulties (e.g., R. A. Bjork, 1994; Bjork & Bjork, 2011) and their political attitudes 
(ranging from liberal to conservative)─thus, investigating the above-mentioned link-
ages among politics, learning, and education.

1.1 � Political attitudes, politics, and education

As mentioned above, it is assumed that a country’s politics and its education affect 
each other (e.g., Thomas, 2016; see also Busemeyer & Trampusch, 2011, for a 
review article concerning political science and the study of education). Besides, dif-
ferent political parties that are present in a country’s political system have different 
opinions on how education should be managed or supported and on how education 
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should look like. For instance, research focusing on four countries in Western 
Europe (England, the Netherlands, Norway, and one German Bundesland) showed 
that different political parties have varying preferences regarding higher education 
policy, among others concerning the re-distributive characteristics and the public 
governance of higher education (Jungblut, 2016). More specifically, Jungblut (2016) 
reported that more conservative or Christian democratic parties prefer restrictive, 
de-centrally controlled higher education systems, whereas more liberal parties prefer 
expensive, de-centrally controlled higher education. In contrast, more green, anti-
establishment, or social democratic parties were found to prefer expansive, centrally 
controlled higher education systems. Fittingly, Wiborg (2015) showed and argued 
that differences in Free School Policies (and thus differences concerning the amount 
of state-funded but privately run schools) between England and Sweden can best be 
explained by differences in their political systems (e.g., concerning differences due 
to the two-party system in England and the multiparty system in Sweden). In the 
United States, differences in attitudes towards educational variables can be observed 
between the Democratic and the Republican party: More specifically, liberals are 
associated with the idea that public schools are part of the ideal school system and 
should be provided with more support from the government (“Conservative vs. Lib-
eral Beliefs”, 2010). The Democratic party also announced in their platform that 
they aim for high-quality education to be accessible for everyone from an early age 
onwards, for generally including everyone, and for promoting innovation (Demo-
cratic Platform Committee, 2016). Conservatives, on the other hand, are associated 
with supporting the idea of vouchers as a form of student funding to create com-
petition between students and to encourage schools to improve their performance 
(“Conservative vs. Liberal Beliefs”, 2010). Historically, Republicans have been a 
party of order which valorized work and thought of humans as being responsible for 
reforming themselves and society (Gerring, 2001). Besides, the Republican party 
stated in their platform as of 2016 that “the greatest asset of the American economy 
is the hard-working American” (Republican National Committee, 2016, p.40). They 
also spoke of “higher expectations for all students” (p.40) and instead of testing 
excessively or “teaching to the test” (p.40) they stated that they prefer strong assess-
ments to help teachers adapt to students’ needs. To help every student to reach their 
own potential and “to attract the best talent to the classroom”, the Republican party 
reportedly relies on a “merit-based approach” (p.40). In total, these statements from 
the Republican party create an image of hard work and performance. Consequently, 
although the reported contrasts between Democrats and Republicans are only exem-
plary, they suggest that the two parties’ approaches towards education strongly differ 
from each other.

Given the presented findings, it can be assumed that politics and education inter-
act, and that the political orientation of the governing party can have an influence 
on the educational system and on the practical implementations of education (e.g., 
Thomas, 2016). Notably, a linkage between politics and education is not only impor-
tant regarding the politicians in charge but also regarding individuals that hold 
favorable views of such politicians, agree with their work, or share the same political 
attitudes as the political party or the respective politicians. For instance, previous 
work conducted in Switzerland showed that individuals’ political attitudes and their 
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affiliations to partisan ideologies were important concerning their attitudes towards 
investment in and the financing of higher education (Busemeyer et al., 2011): More 
specifically, proponents of the left (contrary to proponents of the right) preferred 
higher investments both from the state as well as from private sectors and were more 
opposed to the notion that students should pay for attending universities themselves 
through individual tuition fees. In line with this, Garritzmann (2015) showed that 
among 22 countries—including among others Japan, New Zealand, Australia, Can-
ada, Spain, and Slovenia—individuals’ political attitudes were linked to their atti-
tudes towards supporting students from low-income families: Those individuals that 
preferred redistribution and higher public education spending (like more left-wing-
oriented individuals in comparison to more right-wing-oriented individuals) were 
more likely to have positive attitudes towards supporting students financially and 
towards subsidies. Hence, it seems relevant to focus on the educational experiences 
and preferences of students themselves: For instance, specific learning strategies like 
desirable difficulties, as well as students’ acceptance of those strategies and their 
applications in school or university contexts, are educational variables that students 
are directly affected by and that should thus be considered more thoroughly.

1.2 � Desirable difficulties as intentionally hindered learning strategies

In the context of education and learning, past researchers often described beneficial 
learning strategies as desirable difficulties (e.g., R. A. Bjork, 1994). These include 
learning strategies that are intentionally hindered, more difficult, and effortful—
thus, that seem to be more complicated and exhausting at first—but increase later 
long-term learning results like retention, recall, and transfer (e.g., R. A. Bjork, 1994; 
Bjork & Bjork, 2011;  R.  A.  Bjork & Kroll, 2015; Dobson & Linderholm, 2015; 
Roediger & Karpicke, 2006). This contradicts human intuition: Students normally 
regard easy and fluent learning strategies as more effective for their learning pro-
cess and most students prefer more simple strategies like repeated reading—and 
such misconceptions do not only concern undergraduates but also teachers-to-be 
(e.g., E. L. Bjork et  al., 2015; Book et  al., 1983; Karpicke et  al., 2009; Koriat & 
Ma’ayan, 2005). However, despite students’ preference of easy-going learning strat-
egies, these often lead to reduced learning effects in the end (e.g., Bjork & Bjork, 
2019; Diemand-Yauman et  al., 2010). In contrast, desirable difficulties elicit ben-
eficial long-term effects on learning especially because they are more difficult and 
demanding, require more effort, more (cognitive) resources, and deeper levels of 
information processing (R. A. Bjork, 1994; Bjork & Bjork, 1992; Craik & Tulv-
ing, 1975; Pyc & Rawson, 2009; Roediger & Karpicke, 2006; Tyler et  al., 1979). 
By overcoming such challenges, deeper and more elaborated encoding and retrieval 
processes are stimulated, which, in turn, lead to improved long-term learning out-
comes (e.g., Bjork & Bjork, 2011; R. A. Bjork, 1994; Craik & Tulving, 1975; Yan 
et al., 2016, as cited in Weissgerber & Reinhard, 2017). In general, different types 
of such hindered and cognitively challenging learning strategies exist: For instance, 
interleaving (shuffling different topics instead of blocking practice on separate top-
ics), disfluency (using harder-to-read fonts), generation (generating materials and 
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solutions oneself instead of passive consumption), and testing (taking learning tests 
or quizzes as retrieval practice; e.g., Bertsch et al., 2007; Diemand-Yauman et al., 
2010; Roediger & Karpicke, 2006; Weissgerber et  al., 2018). We argue that it is 
important to investigate how students perceive these difficult but beneficial learning 
strategies and if teachers or lecturers would apply them in their educational courses. 
Accordingly, it should also be investigated if students themselves would use desir-
able difficulties and which individual characteristics might influence their attitudes 
towards these learning strategies.

1.3 � The present research

In line with the argumentation presented above, we supposed that political attitudes 
and attitudes towards difficult and challenging learning strategies like desirable dif-
ficulties are correlated. Firstly focusing on the United States, desirable difficulties as 
difficult and challenging learning strategies should fit Republican attitudes, Republi-
can preferences for a hard-working mankind, and generally more conservative world 
views. Hence, we hypothesized a conservative attitude to be positively correlated 
with positive attitudes towards desirable difficulties (Hypothesis 1), towards the use 
of desirable difficulties at school (Hypothesis 2), towards the preferred difficulty of 
the learning process (Hypothesis 3), and towards deeper learning styles (Hypothesis 
4).

Despite the relevance of the assumed linkages, we were not able to find previous 
research already linking these variables, neither in the United States nor elsewhere. 
Hence, our study focused on empirically well-established desirable difficulties to test 
correlations among political attitudes and attitudes regarding such difficult and chal-
lenging learning strategies. We thereby concentrated on students since their political 
attitudes might be more mature compared to pupils’ political attitudes, while their 
interest in learning and school should be bigger than that of non-student grown-ups. 
In addition, students are the ones directly experiencing the outcomes of political 
decisions and changes concerning education and are likely to shape its development 
in the future. Therefore, we see a great relevance of testing the link between politics 
and education using students as participants.

Moreover, despite the wide-ranging relevance of the hereby raised research 
issues across multiple countries, our work focused solely on the United States and 
on political attitudes ranging from more conservative to more liberal. Because the 
present research was conducted as a first approach, we deemed it to be more plau-
sible to firstly focus on a two-party political system as it exists in the United States 
compared to a multiparty system (often including coalitions) as it exists in many 
European countries (see e.g., Hallermann & Kaim, 2003, concerning differences 
and similarities of these political systems). In contrast to the political system in the 
United States, the greater variation of political parties in a multiparty system might 
make valid data collections more difficult and more complex because it might be 
questionable whether a one-dimensional continuum could reliably assess political 
attitudes or if this would require a more facetted assessment (see e.g., Garritzmann 
& Seng, 2016; Krieger et  al., 2019). Accordingly, we decided to collect our data 
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from US American participants. This way, we wanted to make sure that the recruited 
participants actually held more conservative or more liberal political attitudes, knew 
the political system in the United States, and knew the most important American 
politicians of the two political parties.

2 � Study 1

2.1 � Method

2.1.1 � Participants

Participants were recruited via the frequently used platform Amazon Mechanical 
Turk (MTurk), which enabled us to collect data from American students. MTurk 
has been shown to provide representative samples of the United States population 
(Minton et al., 2013) as well as samples that are more diverse and more attentive 
than typical American college samples (Buhrmester et al., 2011; Hauser & Schwarz, 
2016). Of the 500 recruited participants, only 491 participants finished the survey 
and passed an included attention test. We then excluded further 79 participants 
because they stated that they did not know (at least) one of six politicians men-
tioned during our study. Hence, the final sample consisted of N = 412 participants 
(Mage = 27.40, SDage = 7.44, range: 18 – 66; 179 females, 232 males, 1 participant 
chose not to specify). Of these, all were college/university students, 297 reported 
that they had at least one graduate parent, and 395 were currently living in the 
United States. Participants were remunerated with US$ 0.60.

2.1.2 � Procedure and measures

Before starting the survey, all participants had to read and agree to a declaration of 
consent confirming that they would answer the questions voluntarily and were at 
least 18 years old. They were also explicitly informed that all their data would be 
treated confidentially and that they could withdraw from the study at any given time, 
without explanation, by simply closing the internet browser. Afterwards, partici-
pants were asked about their demographic information such as age, gender, native 
language, occupational status, highest educational attainment of their parents, and 
whether their siblings had graduated from college/university or not. Next, partici-
pants’ political attitudes and their attitudes towards different difficult and challeng-
ing learning strategies were assessed.

2.1.2.1  Political attitudes  Participants rated the favorableness of six politicians 
on a 5-point Likert-like scale of 1 (very unfavorable) to 5 (very favorable) with 
an additional option 6 (never heard about). These ratings were conducted to serve 
as a more indirect assessment of political attitudes (see Pfattheicher & Schindler, 
2016). The politicians rated were Bernie Sanders, Elizabeth Warren, and Hillary 
Clinton as representatives for the Democratic party and Donald Trump, Mike 
Pence, and Paul Ryan as representatives for the Republican party. These six politi-
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cians were chosen because according to the Harris Poll (2017) they were the three 
most known Democrats and the three most known Republicans when we conducted 
our survey in December 2017. To test if these ratings of politicians really assessed 
participants’ political orientation, we ran a factorial analysis, which yielded two 
factors: Factor 1 consisted of the favorableness ratings of the three Republican 
politicians Donald Trump, Mike Pence, and Paul Ryan (average score of the three 
items: ratings of Republicans; α = 0.85). Factor 2 consisted of the favorableness 
ratings of the three Democratic politicians Bernie Sanders, Elizabeth Warren, and 
Hillary Clinton (average score of the three items: ratings of Democrats; α = 0.71). 
A detailed description of the factor analysis and the respective table depicting the 
items’ loadings are available in Appendix A. The following analyses will use the 
ratings of Democrats and the ratings of Republicans as variables instead of each 
rating of the six politicians as a separate variable as the factor analysis indicated 
that the two resulting variables can indeed be regarded as more indirect measure-
ments of participants’ political attitudes.

In addition, participants were asked to self-report their political attitude on a 
7-point Likert-like scale from 1 (liberal) to 7 (conservative). This variable served as 
another, more direct, assessment of participants’ political attitude.

2.1.2.2  Difficult and challenging learning strategies  To get a full picture of partici-
pants’ attitudes towards more effortful learning, we assessed four different depend-
ent variables. Throughout this work, we will use the term difficult and challenging 
learning strategies as an umbrella term for these dependent variables. First, to meas-
ure participants’ attitude towards desirable difficulties, we applied a scale created 
by Weissgerber et  al. (2018). The scale included 15 items (α = 0.93) and assessed 
five different types of desirable difficulties: self-generation of materials, self-gen-
eration of predictions, self-testing, interleaving/spacing, and generation/testing by 
practicing. For each desirable difficulty one affective item, one cognitive item, and 
one behavioral item were applied. For instance, the affective item for self-generation 
of predictions read “I enjoy predicting solutions”, the cognitive item read “I think 
I remember things better if I try to deduce the solution myself”, and the behavioral 
item read “Prior looking up a solution, I generate the answers myself”. Participants 
answered the items on a 7-point Likert-like scale from 1 (totally disagree) to 7 (totally 
agree). Additionally, we included one attention-test-question instructing participants 
to select 7 (totally agree) to see whether they read the items carefully. Participants 
who failed this attention test were excluded.

Following the five types of desirable difficulties included in the measurement 
described above, we developed five items asking about participants’ attitude towards 
the use of desirable difficulties at school (α = 0.81). Participants answered these 
items on a 7-point Likert-like scale from 1 (totally disagree) to 7 (totally agree). For 
instance, one item read “In school students should acquire knowledge themselves” 
(see Appendix B for all items).

Next, participants’ attitude towards the preferred difficulty of the learning process 
(α = 0.72; see Appendix B) was assessed: We developed three items reading “Learn-
ing at school should be…” that participants answered on a 7-point Likert-like scale 
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from 1 (easy/not challenging at all/not exhausting at all) to 7 (hard/extremely chal-
lenging/extremely exhausting).

To measure participants’ attitude towards deeper learning styles, we applied 25 
items of Vermunt’s (1994) Inventory of Learning Styles and used their conducted 
mean score for later analyses (α = 0.90). We chose the items that focused on deeper 
and more challenging learning styles, which should therefore be related to desirable 
difficulties and their theoretical foundation. More specifically, we chose six items 
concerning the process of relating and structuring of information, four items con-
cerning critical processing of information, and five items concerning memorizing 
and rehearsing of information. Participants answered these items on a 5-point Lik-
ert-like scale from 1 (I seldom or never do this) to 5 (I (almost) always do this). Fur-
thermore, we chose five items concerning construction of knowledge and five items 
concerning the intake of knowledge, which were answered on a 5-point Likert-like 
scale from 1 (completely disagree) to 5 (completely agree).

2.2 � Results

Table  1 shows descriptive statistics and correlations among the variables measur-
ing political attitudes and attitudes towards difficult and challenging learning strat-
egies. Notably, the ratings of Democrats (M = 3.37, SD = 1.10) were regarded as 
significantly more favorable than the ratings of Republicans (M = 2.54, SD = 1.31), 
t(411) = 8.82, p < 0.001. The average of the self-reported political attitude (M = 3.57, 
SD = 1.80) significantly differed from the mean of the used scale (M = 4.00), 
t(411) = -4.90, p < 0.001, also indicating that participants in our sample were slightly 
more liberal than conservative.

The correlations reported in Table  1 further served as first evidence for our 
hypotheses: Participants’ attitude towards desirable difficulties was positively related 
to their self-reported political attitude (r = 0.15, p = 0.003) and to the ratings of 
Republicans (r = 0.15, p = 0.003). This indicated that a more conservative political 
attitude was associated with a more positive attitude towards desirable difficulties. 
The correlation between participants’ attitude towards desirable difficulties and the 
ratings of Democrats was not significant (r = 0.07, p = 0.191). Participants’ atti-
tude towards the use of desirable difficulties at school was also positively related 
to political attitude (r = 0.13, p = 0.010) and to the ratings of Republicans (r = 0.13, 
p = 0.006), but not to the ratings of Democrats (r = 0.03, p = 0.609). Political attitude 
was also positively related to the attitude towards the preferred difficulty of the learn-
ing process (r = 0.10, p = 0.038), while the correlations between attitude towards the 
difficulty of the learning process and the ratings of Republicans (r = 0.08, p = 0.108) 
and the ratings of Democrats (r = -0.01, p = 0.896) were not significant. Notably, 
participants’ attitude towards deeper learning styles was not significantly related to 
self-reported political attitude (r = 0.07, p = 0.183), but to the ratings of Republicans 
(r = 0.12, p = 0.019), and to the ratings of Democrats (r = 0.15, p = 0.003). Summa-
rizing, we found support for all hypotheses, indicating that more conservative politi-
cal attitudes were related to more positive attitudes towards difficult and challenging 
learning strategies.
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We additionally conducted hierarchical regression analyses on our four dependent 
variables, to respectively test if the effects of self-reported political attitude would 
change when controlling for the ratings of Republicans and for the ratings of Demo-
crats. Consequently, to test Hypothesis 1 in more detail, we conducted hierarchical 
regression analyses predicting participants’ attitude towards desirable difficulties: In 
a first model, we used the self-reported political attitude as a predictor. R for this 
regression was significantly different from zero, F(1410) = 9.14, p = 0.003, and could 
explain 2.20% (1.90% adjusted) of the variability. Self-reported political attitude was 
a significant predictor, t(410) = 3.02, B = 0.13, SE = 0.04, β = 0.148, p = 0.003. In a 
second model (see Table 2), the ratings of Republicans and the ratings of Democrats 
were added as predictors. R for this regression was significantly different from zero, 
F(3408) = 6.09, p < 0.001, and could explain 4.30% (3.60% adjusted) of the variabil-
ity. This second model explained significantly more variance than the first model, 
Fchange = 4.49, p = 0.012. Self-reported political attitude remained a significant pre-
dictor, t(408) = 2.10, p = 0.036. The ratings of Republicans, however, had no signifi-
cant effect, t(408) = 1.27, p = 0.206, while the ratings of Democrats had a significant 
effect in the equation, t(408) = 2.71, p = 0.007.

To test Hypothesis 2 in more detail, we then conducted hierarchical regression 
analyses predicting participants’ attitude towards the use of desirable difficulties at 
school: In a first model, we used the self-reported political attitude as a predictor. R 
for this regression was significantly different from zero, F(1410) = 6.76, p = 0.010, 
and could explain 1.60% (1.40% adjusted) of the variability. Self-reported politi-
cal attitude was a significant predictor, t(410) = 2.60, B = 0.12, SE = 0.05, β = 0.127, 
p = 0.010. In a second model (see Table 2), the ratings of Republicans and the rat-
ings of Democrats were added as predictors. R for this regression was significantly 
different from zero, F(3408) = 3.76, p = 0.011, and could explain 2.70% (2.00% 
adjusted) of the variability. This second model did not significantly explain more 
variance than the first model, Fchange = 2.23, p = 0.108. None of the predictors was 
significant: neither self-reported political attitude, t(408) = 1.45, p = 0.149, nor 
the ratings of Republicans, t(408) = 1.33, p = 0.186, nor the ratings of Democrats, 
t(408) = 1.64, p = 0.101.

To test Hypothesis 3 in more detail, we conducted hierarchical regression analy-
ses predicting participants’ attitude towards their preferred difficulty of the learn-
ing process. In a first model, we used the self-reported political attitude as a pre-
dictor. R for this regression was significantly different from zero, F(1410) = 4.31, 
p = 0.038, and explained 1.00% (0.80% adjusted) of the variability. Self-reported 
political attitude was a significant predictor, t(410) = 2.08, B = 0.11, SE = 0.05, 
β = 0.102, p = 0.038. In a second model (see Table  2), the ratings of Republicans 
and the ratings of Democrats were added as predictors. R for this regression was 
not significantly different from zero, F(3408) = 1.63, p = 0.182, and explained 1.20% 
(0.50% adjusted) of the variability. This second model did not explain more variance 
than the first model, Fchange = 0.30, p = 0.743. None of the predictors was significant: 
neither political attitude, t(408) = 1.48, p = 0.139, nor the ratings of Republicans, 
t(408) = 0.27, p = 0.784, nor the ratings of Democrats, t(408) = 0.72, p = 0.472.

To test Hypothesis 4 in more detail, we then conducted hierarchical regression 
analyses predicting participants’ attitude towards deeper learning styles. In a first 
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model, we used the self-reported political attitude as a predictor. R for this regression 
was not significantly different from zero, F(1410) = 1.78, p = 0.183, and explained 
0.40% (0.20% adjusted) of the variability. Self-reported political attitude was not a 
significant predictor, t(410) = 1.33 B = 0.04, SE = 0.03, β = 0.066, p = 0.183. In a sec-
ond model (see Table 2), the ratings of Republicans and the ratings of Democrats 
were added as predictors. R for this regression was significantly different from zero, 
F(3408) = 6.86, p < 0.001, and could explain 4.80% (4.10% adjusted) of the vari-
ability. This second model could significantly explain more variance than the first 
model, Fchange = 9.36, p < 0.001. Self-reported political attitude was not significant, 
t(408) = 0.78, p = 0.438. The ratings of Republicans, t(408) = 1.99, p = 0.047, and 
ratings of Democrats, t(408) = 3.83, p < 0.001, were significant predictors. None of 
the presented results differed when controlling for participants’ age or gender.

2.3 � Discussion

All our hypotheses were supported by the correlational analyses depicted in Table 1: 
As expected, participants’ self-reported political attitude was positively correlated 
with their attitudes towards desirable difficulties, towards the use of desirable dif-
ficulties at school, and towards the preferred difficulty of the learning process. Par-
ticipants’ attitude towards deeper learning styles was positively correlated with the 
ratings of Republicans, which represent a more indirect assessment of conservative 
political attitude. Thus, in sum, more conservative political attitudes were linked to 
more positive attitudes towards difficult and challenging learning strategies. These 
findings are in line with the assumption that desirable difficulties signify an elabo-
rate and challenging way of learning and should therefore fit the worldview of the 
Republican Party including an image of hard-working mankind.

These results were additionally supported by the conducted hierarchical regres-
sion analyses: Participants’ attitudes towards the use of desirable difficulties at 
school and towards the preferred difficulty of the learning process could respec-
tively be best explained by the first regression model solely containing self- reported 
political attitude as a positive predictor. This again supported Hypotheses 2 and 3 
claiming a more conservative political attitude to be linked to more positive attitudes 
towards difficult learning. Participants’ attitudes towards desirable difficulties and 
towards deeper learning styles could respectively be best explained by the second 
regression model containing all three measures of political attitudes. Concerning the 
attitude towards desirable difficulties, both self-reported political attitude and the 
ratings of Democrats were significant and positive predictors. Concerning the atti-
tude towards deeper learning styles, the ratings of Republicans and the ratings of 
Democrats were significant and positive predictors. These findings partly supported 
Hypotheses 1 and 4 because they again yielded positive linkages with more conserv-
ative political attitudes but also revealed unexpected positive effects of the ratings of 
Democrats as an indicator of more liberal political attitudes.

It is striking that when controlling for self-reported political attitude and the rat-
ings of Republicans, the ratings of Democrats became a significant predictor for 
the attitude towards desirable difficulties even though there had been no zero-order 
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correlation between these two variables (see Table 1). Thus, although self-reported 
political attitude and more favorable ratings of Democrats represent different and 
partly opposite political attitudes, both variables were positively correlated with a 
more positive attitude towards desirable difficulties. This also applies to the regres-
sion analysis predicting the attitude towards deeper learning styles, in which both 
the ratings of Democrats and the ratings of Republicans were positive and signifi-
cant predictors despite representing different and partly opposite political attitudes. 
Thus, the question arises why the results change once the ratings of the Republi-
cans and Democrats were added as predictors alongside the self-reported political 
attitude. It is especially interesting because the zero-order correlations among these 
three predictors themselves show interrelationships which were to be expected (see 
Table 1): The ratings of Democrats were negatively correlated with the self-reported 
political attitude and with the ratings of Republicans. These were, in turn, positively 
correlated with each other. Still, the strength of the respective correlations indicated 
that the self-reported political attitude was not identical to the more indirect assess-
ments of political attitudes via the favorable ratings of the politicians. The con-
ducted factor analysis (see Appendix A) supported this assumption, insofar as that 
the two underlying factors indicating the political party of the presented politicians 
were not able to completely explain all variability among these six items. Thus, we 
argue that when all three predictors were simultaneously applied and controlled for 
in regression analyses, the self-reported political attitude should primarily consist 
of participants’ political orientation, whereas the ratings of Republicans and Demo-
crats contain further aspects additional to and beyond the political attitude of the 
politicians. We presume that such aspects could be feelings of sympathy towards the 
politicians, evaluations of the politicians’ personalities, individuals’ general inter-
est in politics, or participants’ perceived importance of politics. Future inquiries 
regarding individuals’ reasons for their ratings and views of politicians thus seem to 
be extremely valuable. Hence, future work replicating our findings should include 
the three assessments of political attitudes but should also add further variables that 
might be connected to the ratings of politicians as well as to individuals’ political 
attitudes. Based on these stimulating considerations, we decided to conduct a second 
study.

3 � Study 2

Study 2 was conducted to try to replicate the findings of Study 1, which indicated 
linkages among political attitudes and attitudes towards difficult and challenging 
learning strategies. To increase the validity and reliability of our assessment, we 
used a different scale—instead of one single item—for measuring participants’ self-
reported political attitude. Additionally, we asked participants about their reasons 
regarding the ratings of the politicians to inquire how they reached these decisions 
and which other aspects of the politicians might have influenced participants’ ratings 
apart from their political orientations. In line with this, we also added assessments 
of participants’ political interest and their perceptions of the importance of politics 
as further variables possibly linked to political attitudes. We predicted the same four 
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hypotheses as in Study 1, assuming a more conservative political attitude to be posi-
tively correlated with more positive attitudes towards desirable difficulties (Hypoth-
esis 1), towards the use of desirable difficulties at school (Hypothesis 2), towards 
the preferred difficulty of the learning process (Hypothesis 3), and towards deeper 
learning styles (Hypothesis 4).

3.1 � Method1

3.1.1 � Participants

To test our hypotheses, we again recruited a sample consisting of 500 US American 
participants via Amazon MTurk. These participants completed the survey, passed 
the attention test, and stated to know all six politicians mentioned during the study. 
However, 14 of them had to be excluded because they finished the whole survey—
consisting of 76 items—in 152 s or less, which meant that they answered each item 
in less than 2 s (not taking reading times for instructions into account). Hence, the 
final sample size included N = 486 participants (Mage = 27.86, SDage = 7.28, range: 
18–59; 190 females, 296 males). All were college/university students, 454 partici-
pants were currently living in the United States, and 366 participants reported that 
they had at least one graduate parent. Concerning their involvement in politics, 385 
participants stated to have voted in the last presidential election in 2016 and 259 
participants were members of a political party. Participants were remunerated with 
US$ 0.50.

3.1.2 � Procedure and measures

The procedure of this second study was very similar to the procedure of the first 
study: Before starting with the experiment, all participants had to agree to a decla-
ration of consent confirming that they would answer the questions voluntarily and 
were at least 18 years old. They were informed about the confidential treatment of 
their data and that they could withdraw from the study at any given time. Then, 
participants were asked about their demographic information such as age, gender, 
native language, occupational status, highest educational attainment of their parents, 
and whether their siblings had graduated from college/university or not. Next, par-
ticipants’ political attitudes, further variables linked to political attitudes, and their 
attitudes towards difficult and challenging learning strategies were assessed.

3.1.2.1  Political attitudes and further related variables  In randomized order, we 
again assessed political attitudes in a more direct and in a more indirect way. In 
line with the first study, participants were asked to rate six politicians on a 5-point 
Likert-like scale ranging from 1 (very unfavorable) to 5 (very favorable) with an 
additional option 6 (never heard about; see Pfattheicher & Schindler, 2016). The 

1  The study was preregistered by AsPredicted (see #3189; https://​aspre​dicted.​org/​an8tx.​pdf).

https://aspredicted.org/an8tx.pdf
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politicians rated were Bernie Sanders, Elizabeth Warren, and Joe Biden as repre-
sentatives for the Democrats, and Donald Trump, Mike Pence, and Mitt Romney 
as representatives for the Republicans. These six politicians were chosen because 
they were the three most known Democrats (The Harris Poll, 2019), the two high-
est ranked Republicans (Ranking Committee, 2019), and the current President of 
the United States at the time of this second study in November 2019. In line with 
Study 1, we ran a factorial analysis to test the number of factors underlying the 
six items assessing favorableness ratings of the politicians. This factor analysis 
yielded two factors: Factor 1 consisted of the favorableness ratings of the three 
Republican politicians Donald Trump, Mike Pence, and Mitt Romney (average 
score of the three items: ratings of Republicans; α = 0.84). Factor 2 consisted 
of the favorableness ratings of the three Democratic politicians Bernie Sand-
ers, Elizabeth Warren, and Joe Biden (average score of the three items: ratings 
of Democrats; α = 0.72). A detailed description of this factor analysis is avail-
able in Appendix A. Hence, the following analyses will again use the ratings 
of Democrats and the ratings of Republicans as more indirect assessments of 
political attitudes. As an addition to Study 1, we then included an open question 
inquiring about the reasons on which participants based their ratings of the politi-
cians. Thus, we wanted to assess potential further factors that might influence the 
favorableness ratings additionally to participants’ political attitudes.

Unlike in Study 1, we then applied a scale from Carney et al. (2008) to meas-
ure participants’ self-reported political attitude as the mean score of three items 
(α = 0.90). The first item focused on participants’ general political orientation, 
the second one on social dimensions of political orientation, and the third one 
on economic dimensions of political orientation. All items were answered on a 
5-point Likert-like scale from 1 (extremely liberal) to 5 (extremely conservative).

Based on work from Blais and St-Vincent (2011) and from Norris (2003), we 
then measured participants’ political interest and their perceived importance of 
politics as further variables that might be linked to political attitudes and our 
dependent variables: Participants were asked to indicate how interested they are 
in politics (“Overall, how would you describe your interest in politics?”) on a 
10-point Likert scale from 1 (not interested at all) to 10 (very interested). In 
the following, we will refer to this item as political interest. Next, participants 
indicated how important they perceived politics to be for themselves (“Overall, 
how would you describe the importance of politics in your life?”) on a 10-point 
Likert scale from 1 (not important at all) to 10 (very important). In the follow-
ing, we will refer to this item as perceived importance of politics. Additionally, 
to describe our sample in more detail, participants were then asked whether they 
had voted in the last presidential election in 2016 and whether they considered 
themselves to be a member of a political party.

3.1.2.2  Difficult and  challenging learning strategies  Hereinafter, we assessed 
our four dependent variables, including participants’ attitudes towards different 
desirable difficulties (α = 0.89), towards the use of desirable difficulties at school 
(α = 0.82), towards the preferred difficulty of the learning process (α = 0.77), and 
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towards deeper learning styles (α = 0.92). We used the same measurements as in 
Study 1.

3.2 � Results

Table 3 shows descriptive statistics and correlations among the variables measuring 
political attitudes and attitudes towards difficult and challenging learning strategies. 
The average of self-reported political attitude (M = 2.96, SD = 1.12) did not differ 
from the mean of the used scale (M = 3.00), t(485) = -0.70, p = 0.482. Thus, partici-
pants in our sample were neither more liberal nor more conservative as compared 
to the mean of the scale. However, the ratings of Democrats (M = 3.54, SD = 1.04) 
were significantly more favorable than the ratings of Republicans (M = 2.97, 
SD = 1.30), t(485) = 7.83, p < 0.001. The average of participants’ reported political 
interest (M = 6.94, SD = 2.22) and their perceived importance of politics (M = 6.85, 
SD = 2.29) were higher than the mean of the applied scales (M = 5.50; both 
ps < 0.001). This suggested that our sample was relatively interested in politics and 
assumed politics to be relatively important in their lives. The correlations reported 
in Table 3 also served as first evidence for our hypotheses: Unexpectedly, there were 
no significant correlations among the attitude towards desirable difficulties, partici-
pants’ self-reported political attitude, the ratings of Republicans, and the ratings of 
Democrats (all ps ≥ 0.516; see Table 3). In line with this, we found no significant 
correlations among participants’ attitude towards the use of desirable difficulties at 
school, self-reported political attitude, the ratings of Republicans, and the ratings of 
Democrats (all ps ≥ 0.419; see Table 3). Besides, the correlations among the attitude 
towards the preferred difficulty of the learning process, self-reported political atti-
tude, the ratings of Republicans, and the ratings of Democrats were not significant 
(all ps ≥ 0.247; see Table 3). Moreover, participants’ attitude towards deeper learn-
ing styles was not correlated with their self-reported political attitude, the ratings of 
Republicans, and the ratings of Democrats (all ps ≥ 0.237; see Table 3). Summariz-
ing, none of our hypotheses could be supported.

We additionally conducted hierarchical regression analyses on our four dependent 
variables to respectively test if the effects of self-reported political attitude would 
change when controlling for the ratings of Republicans, for the ratings of Demo-
crats, for participants’ interest in politics, and for their perceived importance of poli-
tics. To test Hypothesis 1 in more detail, we conducted hierarchical regression anal-
yses predicting participants’ attitude towards desirable difficulties. In a first model, 
we used the self-reported political attitude as a predictor. R for this regression was 
not significantly different from zero, F(1484) = 0.002, p = 0.962, and less than 0.10% 
(< 0.10% adjusted) of the variability was explained. Self-reported political atti-
tude was not a significant predictor, t(484) = 0.05, B = 0.002, SE = 0.04, β = 0.002, 
p = 0.962. In a second model (see Table 4), the ratings of Republicans and the ratings 
of Democrats were added as predictors. R for this regression was not significantly 
different from zero, F(3482) = 0.23, p = 0.877, and could explain 0.10% (< 0.10% 
adjusted) of the variability. This second model did not explain more variance than 
the first model, Fchange = 0.34, p = 0.711. None of the predictors were significant: 
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neither self-reported political attitude, t(482) = 0.47, p = 0.636, nor the ratings of 
Republicans, t(482) = -0.48, p = 0.631, nor the ratings of Democrats, t(482) = 0.80, 
p = 0.427. In a third model (see Table 4), participants’ political interest and their per-
ceived importance of politics were added as predictors. R for this regression was not 
significantly different from zero, F(5480) = 1.94, p = 0.087, and could explain 2.00% 
(1.00% adjusted) of the variability. This third model explained more variance than 
the second model, Fchange = 4.50, p = 0.012. However, none of the predictors were 
significant: neither the self-reported political attitude, t(480) = 0.19, p = 0.848, nor 
the ratings of Republicans, t(480) = -0.48, p = 0.399, nor the ratings of Democrats, 
t(480) = 0.05, p = 0.961, nor political interest, t(480) = 1.18, p = 0.239, nor perceived 
importance of politics, t(480) = 0.90, p = 0.369.

To test Hypothesis 2 in more detail, we then conducted hierarchical regression 
analyses predicting participants’ attitude towards the use of desirable difficulties 
at school. In a first model, we used the self-reported political attitude as a predic-
tor. R for this regression was not significantly different from zero, F(1484) = 0.04, 
p = 0.836, and less than 0.10% (< 0.10% adjusted) of the variability was explained. 
Self-reported political attitude was not a significant predictor, t(484) = -0.21, 
B = -0.01, SE = 0.05, β = -0.009, p = 0.836. In a second model (see Table  4), the 
ratings of Republicans and the ratings of Democrats were added as predictors. R 
for this regression was also not significantly different from zero, F(3482) = 0.81, 
p = 0.487, and could explain only 0.50% (< 0.10% adjusted) of the variability. This 
second model did not explain more variance than the first model, Fchange = 1.20, 
p = 0.302. None of the predictors were significant: neither self-reported political 
attitude, t(482) = -1.28, p = 0.202, nor the ratings of Republicans, t(482) = 1.51, 
p = 0.132, nor the ratings of Democrats, t(482) = -0.84, p = 0.400. In a third model 
(see Table 4), participants’ political interest and their perceived importance of poli-
tics were added as predictors. R for this regression was not significantly different 
from zero, F(5,480) = 0.76, p = 0.580, and could explain 0.80% (< 0.10% adjusted) 
of the variability. This third model did also not explain more variance than the sec-
ond model, Fchange = 0.68, p = 0.509. Again, none of the predictors were significant: 
neither self-reported political attitude, t(480) = -1.15, p = 0.250, nor the ratings of 
Republicans, t(480) = 1.53, p = 0.127, nor the ratings of Democrats, t(480) = -0.73, 
p = 0.465, nor political interest, t(480) = -1.16, p = 0.248, nor the perceived impor-
tance of politics, t(480) = 0.81, p = 0.419.

To test Hypothesis 3 in more detail, we conducted hierarchical regression analy-
ses predicting participants’ attitude towards their preferred difficulty of the learning 
process. In a first model, we used the self-reported political attitude as a predic-
tor. R for this regression was not significantly different from zero, F(1484) = 1.34, 
p = 0.247, and 0.30% (0.10% adjusted) of the variability was explained. Self-reported 
political attitude was not a significant predictor, t(484) = 1.16, B = -0.06, SE = 0.06, 
β = 0.053, p = 0.247. In a second model (see Table  4), the ratings of Republicans 
and the ratings of Democrats were added as predictors. R for this regression was 
not significantly different from zero, F(3482) = 0.93, p = 0.426, and could explain 
0.60% (< 0.10% adjusted) of the variability. This second model did not explain more 
variance than the first model, Fchange = 0.73, p = 0.485. Again, none of the predictors 
were significant: neither political attitude, t(482) = 1.43, p = 0.154, nor the ratings of 
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Republicans, t(482) = -1.02, p = 0.311, nor the ratings of Democrats, t(482) = -0.27, 
p = 0.791. In a third model (see Table  4), participants’ political interest and their 
perceived importance of politics were added as predictors. R for this regression was 
not significantly different from zero, F(5,480) = 1.24, p = 0.288, and could explain 
1.30% (0.20% adjusted) of the variability. This third model did not explain more 
variance than the second model, Fchange = 1.71, p = 0.183. Again, none of the predic-
tors were significant: neither self-reported political attitude, t(480) = 1.59, p = 0.112, 
nor the ratings of Republicans, t(480) = -0.78, p = 0.434, nor the ratings of Demo-
crats, t(480) = 0.19, p = 0.850, nor political interest, t(480) = -0.74, p = 0.460, nor the 
perceived importance of politics, t(480) = -0.54, p = 0.590.

To test Hypothesis 4 in more detail, we conducted hierarchical regression analy-
ses predicting participants’ attitude towards deeper learning styles. In a first model, 
we used the self-reported political attitude as a predictor. R for this regression was 
not significantly different from zero, F(1484) = 1.13, p = 0.288, and 0.20% (< 0.10% 
adjusted) of the variability was explained. Self-reported political attitude was not 
a significant predictor, t(484) = -1.06, B =-0.03, SE = 0.02, β = -0.048, p = 0.288. In 
a second model (see Table 4), the ratings of Republicans and the ratings of Dem-
ocrats were added as predictors. R for this regression was not significantly differ-
ent from zero, F(3482) = 0.78, p = 0.503, and could only explain 0.50% (< 0.10% 
adjusted) of the variability. This second model did not explain more variance than 
the first model, Fchange = 0.61, p = 0.543. Neither self-reported political attitude, 
t(482) = -0.94, p = 0.346, nor the ratings of Republicans, t(482) = 0.50, p = 0.617, 
nor the ratings of Democrats, t(482) = 0.76, p = 0.449, were significant. In a third 
model (see Table 4), participants’ political interest and their perceived importance 
of politics were added as predictors. R for this regression was not significantly dif-
ferent from zero, F(5480) = 0.77, p = 0.572, and could explain 0.80% (< 0.10% 
adjusted) of the variability. This third model did not explain more variance than the 
second model, Fchange = 0.75, p = 0.474. Again, none of the predictors were signifi-
cant: neither self-reported political attitude, t(480) = -0.84, p = 0.402, nor the ratings 
of Republicans, t(480) = 0.49, p = 0.627, nor the ratings of Democrats, t(480) = 0.73, 
p = 0.465, nor political interest, t(480) = -1.19, p = 0.233, nor perceived importance 
of politics, t(480) = 1.08, p = 0.281. Hence, none of our hypotheses was supported. 
Moreover, none of the presented results differed when controlling for participants’ 
age or gender.

3.3 � Discussion

Study 2 aimed at replicating the findings of Study 1 and again explored the link-
ages among participants’ political attitudes and their attitudes towards difficult 
and challenging learning strategies. Unlike Study 1, none of the hypotheses were 
supported by our data: None of our assessments of political attitudes were signifi-
cantly correlated with any of the dependent variables and the hierarchical regres-
sion analyses also found neither significant nor varying results. This raises the ques-
tion whether the significant findings of Study 1 or the non-significant findings of 
this second study were found randomly. Notably, although adding political interest 
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and perceived importance of politics as further predictors in the hierarchical regres-
sion analyses did not yield significant effects (see Table 4), both variables were sig-
nificantly correlated with a more positive attitude towards desirable difficulties (see 
Table 3). The regression model including these two variables as further predictors 
also explained more variance than the model without them, thus, highlighting the 
relevance of adding these two variables in future work.

Taking a closer look at the three measurements of political attitudes, we found 
that the self-reported political attitude and the ratings of Republicans were strongly 
and positively correlated; thus, indicating that both assess more conservative politi-
cal attitudes but are still distinct constructs. Self-reported political attitude and the 
ratings of Democrats were again negatively correlated, but only weakly. Notably, 
the ratings of Republicans and the ratings of Democrats were, contrary to Study 
1, weakly but positively correlated with each other (see Table  3). These observa-
tions again raise the question what the different measurements of political attitudes 
actually assess—in addition to or beyond conservative or liberal political attitudes. 
Our open question regarding participants’ reasons for their ratings of the politicians 
showed indeed that not all ratings were based on participants’ political attitudes and 
the respective politicians’ political orientations but also on their personalities, their 
media presence, their behavior, or how likeable participants perceived them to be. In 
line with this, the conducted factorial analysis (see Appendix A) again showed that 
the two resulting factors indicating politicians’ political party did not completely 
explain all variability among the six items. Additionally, the self-reported political 
attitude, the ratings of Republicans, and the ratings of Democrats were positively 
correlated with participants’ interest in politics and their perceived importance of 
politics (see Table  3). Thus, it is relevant to include the different measurements 
of political attitudes as well as participants’ interest in politics and their perceived 
importance of politics in future studies. Furthermore, Table 3 shows that our four 
dependent variables were, contrary to Study 1, only partially significantly correlated 
with each other. This is surprising since these measurements were designed to assess 
similar constructs in terms of difficult and challenging learning strategies. Hence, all 
in all, we decided to replicate this second study.

4 � Study 3

Studies 1 and 2 yielded different results regarding linkages among participants’ 
political attitudes and their attitudes towards difficult and challenging learning strat-
egies. Study 3 was therefore conducted to again test our hypotheses and to explore 
whether the results of Study 1 or the results of Study 2 can be supported. Aiming 
to make a more reliable statement and to be able to detect even smaller effects, 
we chose a larger sample size compared to our previous studies. Thus, Study 3 
was designed to offer even more meaningful evidence for the assumed linkages 
including not only the largest but also the most recent sample of our three studies. 
Again, we assumed the same four hypotheses as in Study 1 and Study 2, predicting 
a more conservative political attitude to be correlated with more positive attitudes 
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towards desirable difficulties (Hypothesis 1), towards the use of desirable difficul-
ties at school (Hypothesis 2), towards the preferred difficulty of the learning process 
(Hypothesis 3), and towards deeper learning styles (Hypothesis 4).

4.1 � Method2

4.1.1 � Participants

An a priori power analysis with G*Power (Faul et al., 2009) revealed a needed sam-
ple size of N = 542 to detect a small effect (r = 0.12) given a power of 0.80 and an 
alpha level of 0.05. Thus, we recruited a sample consisting of 580 US American 
participants via Amazon MTurk. Nine participants had to be excluded because they 
did not answer all question. The remaining 571 participants finished the survey, 
passed the attention test, and stated to know all six politicians mentioned during 
the study. However, 15 of these participants had to be excluded because they fin-
ished the whole survey—consisting of 73 items and instructions—in 146 s or less. 
This meant that they answered each item in (less than) 2 s (not taking reading times 
for instructions into account). Hence, the final sample included N = 556 participants 
(Mage = 30.31, SDage = 10.31, range: 17—69; 239 females, 315 males, two diverse). 
All were college/university students, and 514 participants were currently living in 
the United States. Concerning their involvement in politics, 377 participants stated 
to have voted in the last presidential election in 2016 and 279 participants were 
members of a political party. Participants were remunerated with US$ 0.50.

4.1.2 � Procedure and measures

Study 3 was conducted in July 2020. Before starting, all participants had to agree 
to a declaration of consent confirming that they answered the questions voluntarily 
and were at least 18 years old. They were informed about the confidential treatment 
of their data and that they could withdraw from the study at any given time. Since 
this third study was a replication of Study 2, the applied procedure and methods 
were identical with the ones used in Study 2 except for two differences: First, we 
excluded the inquiry about the academic background of participants’ parents and 
siblings. Second, we changed the open question about underlying reasons for par-
ticipants’ ratings of the politicians into a single choice question. The answer options 
(“political orientation”, “sympathy”, “gut feeling”, “personalities”, and “other rea-
sons”) were derived from participants’ answers to the respective open-ended ques-
tion in Study 2.

In line with Study 1 and Study 2, we again conducted a factor analysis regarding 
the favorableness ratings of the six politicians, which again yielded two factors: Fac-
tor 1 consisted of the favorableness ratings of the three Republican politicians Don-
ald Trump, Mike Pence, and Mitt Romney (average score of the three items: ratings 

2  The study was preregistered by AsPredicted (see #44269; https://​aspre​dicted.​org/​bh32q.​pdf).

https://aspredicted.org/bh32q.pdf
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of Republicans; α = 0.80). Factor 2 consisted again of the favorableness ratings of 
the three Democratic politicians Bernie Sanders, Elizabeth Warren, and Joe Biden 
(average score of the three items: ratings of Democrats; α = 0.75). See Appendix A 
for a detailed description of this factor analysis.

4.2 � Results

Table 5 shows descriptive statistics and correlations among the variables measuring 
political attitudes and attitudes towards difficult and challenging learning strategies. 
The average of self-reported political attitude (M = 2.86, SD = 1.11) significantly dif-
fered from the mean of the used scale (M = 3.00), t(555) = -2.90, p = 0.004. Thus, 
participants in our sample reported to be rather more liberal than conservative. The 
ratings of Democrats (M = 3.56, SD = 1.04) were also more favorable than the ratings 
of Republicans (M = 2.99, SD = 1.24), t(555) = 8.73, p < 0.001. The question about 
the reasons for these ratings showed that 324 participants based their ratings on the 
politicians’ political orientation, 139 reported that the politicians’ personalities were 
most important, 50 chose “gut feeling”, 24 chose “other reasons”, and 19 reported 
that they rated the politicians according to their sympathy. The average of partici-
pants’ reported political interest (M = 6.89, SD = 2.16) was significantly higher than 
the mean of the used scale (M = 5.50), t(555) = 15.15, p < 0.001. The same applied to 
their perceived importance of politics (M = 6.75, SD = 2.28), which was also signifi-
cantly higher than the mean of the used scale (M = 5.50), t(555) = 12.95, p < 0.001. 
Therefore, our sample appeared to be relatively interested in politics and assumed 
politics to be relatively important in their lives.

The correlations reported in Table 5 also served as first evidence for our hypoth-
eses: Participants’ attitude towards desirable difficulties was positively related to 
self-reported political attitudes (r = 0.16, p < 0.001) and to the ratings of Republi-
cans (r = 0.22, p < 0.001). This indicated that a more conservative political attitude 
was associated with a more positive attitude towards desirable difficulties. Unex-
pectedly, participants’ attitude towards desirable difficulties was also positively 
related to the ratings of Democrats (r = 0.30, p < 0.001). The attitude towards the 
use of desirable difficulties at school was also positively related to political attitude 
(r = 0.18, p < 0.001), to the ratings of Republicans (r = 0.23, p < 0.001), and to the 
ratings of Democrats (r = 0.22, p < 0.001). The same applied to participants’ attitude 
towards their preferred difficulty of the learning process, which was also positively 
related to political attitude (r = 0.36, p < 0.001), the ratings of Republicans (r = 0.38, 
p < 0.001), and the ratings of Democrats (r = 0.11, p = 0.013). Also, participants’ 
attitude towards deeper learning styles was positively related to political attitude 
(r = 0.15, p < 0.001), to the ratings of Republicans (r = 0.21, p < 0.001), and to the 
ratings of Democrats (r = 0.22, p < 0.001). Summarizing, we found support for all 
our hypotheses, indicating that more conservative political attitudes are related to 
more positive attitudes towards difficult and challenging learning strategies. How-
ever, opposing our hypotheses, the ratings of Democrats were also positively related 
to more positive attitudes towards difficult and challenging learning strategies.
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We additionally conducted hierarchical regression analyses on our four dependent 
variables to respectively test if the effects of self-reported political attitude would 
change when controlling for the ratings of Republicans, for the ratings of Demo-
crats, for participants’ interest in politics, and for their perceived importance of poli-
tics. Consequently, to test Hypothesis 1 in more detail, we conducted hierarchical 
regression analyses predicting participants’ attitude towards desirable difficulties. In 
a first model, we used the self-reported political attitude as a predictor. R for this 
regression was significantly different from zero, F(1554) = 13.78, p < 0.001, and 
altogether 2.40% (2.30% adjusted) of the variability was explained. Self-reported 
political attitude was a significant predictor, t(554) = 3.71, B = 0.15, SE = 0.04, 
β = 0.156, p < 0.001. In a second model (see Table  6), the ratings of Republicans 
and the ratings of Democrats were added as predictors. R for this regression was 
significantly different from zero, F(3552) = 28.88, p < 0.001, and could explain 
13.60% (13.10% adjusted) of the variability. This second model explained more var-
iance than the first model, Fchange = 35.57, p < 0.001. Self-reported political attitude, 
t(552) = 2.45, p = 0.015, the ratings of Republicans, t(552) = 1.99, p = 0.048, and the 
ratings of Democrats, t(552) = 7.38, p < 0.001, were significant predictors. In a third 
model (see Table 6), participants’ political interest and their perceived importance 
of politics were added as predictors. R for this regression was significantly different 
from zero, F(5550) = 43.86, p < 0.001, and could explain 28.50% (27.90% adjusted) 
of the variability. This third model explained more variance than the second model, 
Fchange = 57.47, p < 0.001. Self-reported political attitude was a significant predic-
tor, t(550) = 1.97, p = 0.049. The ratings of Republicans had no significant effect, 
t(550) = 1.16, p = 0.247, while the ratings of Democrats did, t(550) = 4.68, p < 0.001. 
Political interest was also a significant predictor, t(550) = 5.46, p < 0.001, but not the 
perceived importance of politics, t(550) = 1.49, p = 0.136.

To test Hypothesis 2 in more detail, we then conducted hierarchical regression 
analyses predicting participants’ attitude towards the use of desirable difficulties at 
school. In a first model, we used the self-reported political attitude as a predictor. R 
for this regression was significantly different from zero, F(1554) = 18.47, p < 0.001, 
and 3.20% (3.10% adjusted) of the variability was explained. Self-reported politi-
cal attitude was a significant predictor, t(554) = 4.30, B = 0.17, SE = 0.04, β = 0.180, 
p < 0.001. In a second model (see Table 6), the ratings of Republicans and the rat-
ings of Democrats were added as predictors. R for this regression was significantly 
different from zero, F(3, 552) = 20.92, p < 0.001, and explained 10.20% (9.70% 
adjusted) of the variability. This second model explained more variance than the first 
model, Fchange = 21.46, p < 0.001. All predictors were significant: political attitude, 
t(552) = 2.54, p = 0.011, the ratings of Republicans, t(552) = 2.12, p = 0.034, and the 
ratings of Democrats, t(552) = 5.41, p < 0.001. In a third model (see Table 6), partici-
pants’ political interest and their perceived importance of politics were added as pre-
dictors. R for this regression was significantly different from zero, F(5550) = 38.60, 
p < 0.001, and could explain 26.00% (25.30% adjusted) of the variability. This third 
model explained more variance than the second model, Fchange = 58.57, p < 0.001. 
Self-reported political attitude was a significant predictor, t(550) = 2.08, p = 0.038. 
The ratings of Republicans had no significant effect, t(550) = 1.31, p = 0.191. The 
ratings of Democrats was significant, t(550) = 2.70, p = 0.007. Political interest was 
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also significant, t(550) = 5.95, p < 0.001, but not the perceived importance of poli-
tics, t(550) = 0.99, p = 0.323.

To test Hypothesis 3 in more detail, we conducted hierarchical regression analy-
ses predicting participants’ attitude towards their preferred difficulty of the learning 
process. In a first model, we used the self-reported political attitude as a predictor. R 
for this regression was significantly different from zero, F(1554) = 82.22, p < 0.001, 
and 12.90% (12.80% adjusted) of the variability was explained. Self-reported politi-
cal attitude was a significant predictor, t(554) = 9.07, B = 0.43, SE = 0.05, β = 0.359, 
p < 0.001. In a second model (see Table 6), the ratings of Republicans and the rat-
ings of Democrats were added as predictors. R for this regression was significantly 
different from zero, F(3552) = 40.25, p < 0.001, and could explain 17.90% (17.50% 
adjusted) of the variability. This second model explained more variance than the first 
model, Fchange = 16.91, p < 0.001. Again, all predictors were significant: self-reported 
political attitude, t(552) = 4.57, p < 0.001, the ratings of Republicans, t(552) = 4.19, 
p < 0.001, and the ratings of Democrats, t(552) = 2.78, p = 0.006. In a third model 
(see Table 6), participants’ political interest and their perceived importance of poli-
tics were added as predictors. R for this regression was significantly different from 
zero, F(5550) = 26.58, p < 0.001, and could explain 19.50% (18.70% adjusted) of 
the variability. This third model explained more variance than the second model, 
Fchange = 5.17, p = 0.006. Self-reported political attitude, t(550) = 4.40, p < 0.001, and 
the ratings of Republicans, t(550) = 4.02, p < 0.001, were significant predictors. The 
rating of Democrats was not significant, t(550) = 1.74, p = 0.083. Political interest 
was also not significant, t(550) = -1.37, p = 0.173, while the perceived importance of 
politics had a significant effect, t(550) = 2.88, p = 0.004.

To test Hypothesis 4 in more detail, we also conducted hierarchical regression 
analyses predicting participants’ attitude towards deeper learning styles. In a first 
model, we used the self-reported political attitude as a predictor. R for this regres-
sion was significantly different from zero, F(1554) = 12.72, p < 0.001, and 2.20% 
(2.10% adjusted) of the variability was explained. Self-reported political attitude 
was a significant predictor, t(554) = 3.57, B = 0.08, SE = 0.02, β = 0.150, p < 0.001. 
In a second model (see Table 6), the ratings of Republicans and the ratings of Dem-
ocrats were added as predictors. R for this regression was significantly different 
from zero, F(3552) = 18.46, p < 0.001, and could explain 9.10% (8.60% adjusted) 
of the variability. This second model explained more variance than the first model, 
Fchange = 20.88, p < 0.001. The self-reported political attitude did not remain signifi-
cant, t(552) = 1.92, p = 0.055. However, the ratings of Republicans, t(552) = 2.18, 
p = 0.030, and the ratings of Democrats, t(552) = 5.29, p < 0.001, had significant 
effects. In a third model (see Table 6), participants’ political interest and their per-
ceived importance of politics were added as predictors. R for this regression was sig-
nificantly different from zero, F(5550) = 33.75, p < 0.001, and could explain 23.50% 
(22.80% adjusted) of the variability. This third model explained more variance 
than the second model, Fchange = 51.61, p < 0.001. Self-reported political attitude, 
t(550) = 1.44, p = 0.151, and the ratings of Republicans, t(550) = 1.41, p = 0.160, 
had no significant effect. The ratings of Democrats, t(550) = 2.74, p = 0.006, and 
political interest, t(550) = 5.82, p < 0.001, were significant predictors. The perceived 
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importance of politics was not significant, t(550) = 0.65, p = 0.513. None of the pre-
sented results would differ when controlling for participants’ age or gender.

4.3 � Discussion

Study 3 was conducted to test whether the previously found results of Study 1 or 
of Study 2 could be replicated. The correlational analyses of Study 3 supported all 
hypotheses and thus, in turn, the findings of Study 1. Notably, the findings of this 
third study even extended the results of Study 1: The correlations and the hierarchi-
cal regression analyses showed that attitudes towards difficult and challenging learn-
ing strategies were not only positively linked to self-reported conservative political 
attitude and to more favorable ratings of Republicans, but also to more favorable 
ratings of Democrats indirectly indicating a more liberal political attitude. More 
precisely, our results showed that the hierarchical regression models using the self-
reported political attitude, the ratings of Republicans, the ratings of Democrats, 
participants’ interest in politics, and their perceived importance of politics as pre-
dictors best explained our respective dependent variables. Concerning participants’ 
attitude towards desirable difficulties, the self-reported political attitude, the ratings 
of Democrats, and political interest remained significant and positive predictors. 
Notably, the regression coefficient of the ratings of Democrats was descriptively 
even stronger than the regression coefficient of the self-reported political attitude. 
Furthermore, when predicting the attitude towards the use of desirable difficulties 
at school, the self-reported political attitude, the ratings of Democrats, and political 
interest again remained significant. Concerning participants’ attitude towards their 
preferred difficulty of the learning process, the self-reported political attitude, the 
ratings of Republicans, and participants’ perceived importance of politics remained 
significant predictors. Finally, when predicting the attitude towards deeper learn-
ing styles, only the ratings of Democrats and interest in politics were significant 
predictors.

Summarizing, these results highlight that both the self-reported political attitude 
as an indicator of conservative political attitudes as well as the ratings of Demo-
crats as an indicator of liberal political attitudes were able to predict participants’ 
attitudes towards desirable difficulties and towards the use of desirable difficulties 
at school. Concerning the attitude towards deeper learning styles, only the ratings 
of Democrats, and thus the rather liberal political attitudes, were influential (see 
Table 6). These findings indicate that more liberal political attitudes might be linked 
to more positive attitudes towards the active, cognitive, and stimulating aspects of 
desirable difficulties. This assumption is in line with previous work finding link-
ages among high need for cognition and liberal political attitudes (Condra, 1992) 
as well as between high need for cognition and positive attitudes towards desirable 
difficulties (Weissgerber et  al., 2018). In contrast, concerning the attitude towards 
the preferred difficulty of the learning process, only the ratings of Republicans, and 
thus only the more conservative political attitudes, were significant predictors (see 
Table 6). Hence, more conservative political attitudes seem to be linked to more pos-
itive attitudes towards the difficult, demanding, and challenging aspects of desirable 
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difficulties. This assumption is in line with our argumentation regarding the world 
view of a hard-working mankind, which is traditionally represented by the Republi-
can party (Republican National Committee, 2016; see our introduction section).

Moreover, regarding the applied measurements, contrary to Study 2 but in line 
with Study 1, all dependent variables were significantly correlated with each other 
(see Table  5). This supported the validity of the different measurements of diffi-
cult and challenging learning strategies. Again, self-reported political attitude was 
strongly and positively related to the ratings of Republicans, but only weakly nega-
tively correlated with the ratings of Democrats. There was also a weak but posi-
tive linkage between the ratings of Republicans and the ratings of Democrats. This 
again indicated that self-reported political attitude and the ratings of the politicians 
as more indirect assessments of political attitudes were not identical. Moreover, 
favorable views of the politicians were also linked to participants’ political interest 
and to their perception of political importance. In line with this, our applied question 
regarding participants’ main reason for their ratings of the politicians again revealed 
that other factors beyond politicians’ political orientations influenced participants’ 
ratings. These assumptions have already been taken up by previous research describ-
ing that such factors could be politicians’ (physical) attractiveness, their familiar-
ity, their personalities, their competence, their responses to personal attacks, their 
gender, their media coverage, and individuals’ self-interest concerning the politi-
cians’ programs (see e.g., Bligh et al., 2012; Budesheim & DePaola, 1994; Cisłak 
& Wojciszke, 2006; Frimer & Skitka, 2018; Garzia, 2011; Heflick & Goldenberg, 
2011; Verhulst et al., 2010). Thus, in addition to participants’ political interest and 
to their perception of political importance, further variables might also be important 
for attitudes towards difficult and challenging learning strategies and could therefore 
be additionally included in future studies.

5 � General discussion

The present work was conducted to test linkages among political attitudes and 
attitudes towards difficult and challenging learning strategies. This linkage 
between education and politics is in general known to be of great relevance 
because politics and education affect each other and because educational policies 
are usually created by politicians belonging to different political parties. Being 
interested in students’ political attitudes and their perceptions of and attitudes 
on learning strategies, we were not able to find previous research in this field. 
This is why we aimed at filling this gap with the series of studies at hand tak-
ing the United States as a starting point. More precisely, we were interested in 
whether students’ conservative political attitude was linked to their attitudes con-
cerning desirable difficulties, the use of desirable difficulties at school, the pre-
ferred difficulty of the learning process, and deeper learning styles. Because these 
learning strategies should be perceived as effortful and difficult, which fits more 
conservative world views, we expected a positive relationship between more con-
servative political attitudes and attitudes towards such difficult and challenging 
learning strategies. In line with this assumption, Study 1 indeed found positive 



238	 A. Mariss et al.

1 3

correlations between conservative political attitudes and attitudes towards dif-
ficult and challenging learning strategies. This finding could not be supported 
by Study 2, which found no significant linkages among the assessed variables. 
Thereupon, Study 3 showed that self-reported political attitude, favorableness 
ratings of Republicans, and favorableness ratings of Democrats were signifi-
cantly linked to more positive attitudes towards difficult and challenging learning 
strategies. Additionally, in this third study, positive correlations of our depend-
ent variables and participants’ interest in politics and their perceived importance 
of politics were found: The hierarchical regression analyses including these two 
predictors could continuously explain more variance than the respective models 
without these two variables.

In sum, the results of the three conducted studies differed from each other, 
thereby raising the question about their validity, significance, and evaluation. In 
general, Study 3 included the largest sample. Thus, this study was able to detect 
even smaller effects, optimized some smaller limitations of the previous stud-
ies, yielded bigger correlations, explained more variance, and included the most 
recent data in comparison with Studies 1 and 2. Consequently, we assume that 
Study 3 included the most valid and reliable data and thus attach more emphasis 
on the results of this last study.

All in all, the relationships among conservative political attitudes and more 
positive attitudes towards difficult and challenging learning strategies are in line 
with the argumentations and empirical findings presented above. For instance, as 
stated in their platform, the Republican party’s aim is “to attract the best talent to 
the classroom” (Republican National Committee, 2016, p.40). Hence, as a party 
of order (Gerring, 2001) with “higher expectations for all students” (Republican 
National Committee, 2016, p.40), the Republicans create an image of hard work 
and performance. When desirable difficulties are regarded as strict and demand-
ing learning strategies, they thus fit this conservative world view. This becomes 
particularly clear in Study 3 showing that both a more conservative self-reported 
political attitude and more favorable ratings of Republicans simultaneously pre-
dicted participants’ attitude towards the preferred difficulty of the learning pro-
cess but not to the other dependent variables. In comparison, concerning the other 
three dependent variables in Study 3, the ratings of Democrats indicating a more 
liberal political attitude yielded descriptively stronger regression coefficients 
compared to the coefficients of the self-reported political attitude or of the rat-
ings of Republicans (both were even not continuously significant). This leads us 
to assume that more liberal minded participants perceived the presented desirable 
difficulties as well as difficult and challenging learning strategies more as help-
ful strategies trying to improve learning outcomes and as high-quality learning 
strategies for everyone (see e.g., Democratic Platform Committee, 2016). Thus, 
it is possible that individuals with different political attitudes focus on different 
aspects of desirable difficulties and difficult and challenging learning strategies: 
In that light, some (the more conservative minded students) might focus more 
on the difficult and challenging aspects, whereas others (the more liberal minded 
students) might focus more on the desirable and beneficial aspects. Moreover, as 
indicated above, we propose that political interest and perceived importance of 
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politics should be included in future work because of their effects on attitudes 
towards difficult and challenging learning strategies in the hierarchical regression 
analyses. Thus, irrespective of political orientation, it seems appropriate to fur-
ther explore the role of political interest and perceived importance of politics in 
the educational context. Future work should try to replicate our findings in this 
respect and take a more detailed look at the observed correlations and the under-
lying causalities.

5.1 � Strengths, limitations, and future research

Apart from these more content-related conclusions, we also want to take a look at 
the applied methods of our work and, for instance, their strengths: For a better under-
standing and a preferably extensive exploration of participants’ attitudes towards 
difficult and challenging learning strategies in the academic context, we applied 
four different measurements. These enabled us to not only assess students’ attitude 
towards desirable difficulties, but also their attitudes towards the use of desirable 
difficulties at school, towards the preferred difficulty of the learning process, and 
towards deeper learning styles. In turn, this provided us with a high content valid-
ity. The same applies to the measurements of participants’ political attitudes using 
the self-reported political attitude as well as the ratings of the six politicians rep-
resented by three Democrats and three Republicans. These two ways of measuring 
political attitudes were correlated with each other and correlated differently with our 
dependent variables, thus, highlighting the distinctiveness of the variables indicat-
ing political attitudes. Throughout the course of our three studies, we assumed that 
the ratings of the politicians might additionally assess further variables other than 
solely and purely participants’ political attitudes. We started to explore this ques-
tion by including participants’ political interest and their perceived importance of 
politics in the statistical analyses and found significant relationships. Hence, we pro-
pose that future work could build up on these considerations. We also suggest that 
it is valuable to use both sorts of assessments of political attitudes—self-reports and 
favorableness ratings—in such future works because the scales are short and can be 
easily applied. Through these findings, our work therefore makes methodological 
contributions to the measurements of the two constructs political attitudes and atti-
tudes toward difficult learning, which should be valuable for future research. Apart 
from these valuable aspects of our work, there are also limitations as well as more 
resulting ideas for future work that we want to highlight. For instance, one limita-
tion of our studies is that we were only able to observe correlations regarding par-
ticipants’ attitudes towards politics and difficult and challenging learning strategies. 
Thus, causal analyses of the found effects would still be advantageous to get to a bet-
ter understanding of the underlying dynamics. The same applies to further possible 
links among political attitudes and attitudes as well as behaviors concerning educa-
tion: For instance, while our studies only focused on students’ attitudes towards dif-
ficult and challenging learning strategies, it is also interesting to explore the linkage 
between political attitudes and, among others, students’ judgments of learning pro-
cesses, their decisions regarding universities, their use of certain learning strategies, 
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or their persistence and effort while learning. Hence, future work could try to test 
causal relationships and further dependent variables beyond the assessed attitudes in 
our studies. In addition, future work should consider variables that might moderate 
or mediate the relationship between political attitudes and attitudes towards desir-
able difficulties, their use at school, the preferred difficulty of the learning process, 
and deeper learning styles. Such variables could be, among others, social-cognitive 
motives or individuals’ personality traits: For instance, previous research found 
positive correlations between the personality traits extraversion and conscientious-
ness and a more conservative political attitude (Carney et  al., 2008; Sibley et  al., 
2012; Soldz & Vaillant, 1999). Similar findings could also be obtained when focus-
ing on European countries (e.g., Krieger et al., 2019; Schoen & Schumann, 2007; 
Vecchione et al., 2011). Interestingly, conscientiousness has also been found to be 
linked to self-regulated learning and to academic achievement (Eilam et al., 2009) as 
well as to active learning (Bakker et al., 2012). Hence, future research could inves-
tigate the impact of further personality traits on students’ attitudes towards difficult 
and challenging learning strategies. Importantly, our research solely focused on the 
United States although the linkage between politics and learning is equally impor-
tant across borders. Consequently, future research in other countries with different 
political systems is needed to explore the relationships between political attitudes, 
desirable difficulties and learning on a transnational level. Additionally, it would be 
valuable to attain more recent data in the United States since the political leader-
ships have changed in the interim. Hence, also further replications of our work in 
the United States would be valuable. In line with these considerations and due to the 
general lack of previous research on this topic, the present studies can be regarded as 
first approaches towards the extensive exploration of the topic at hand. Our studies 
are hence stimulating and provide a unique starting point for future research investi-
gating the presented research topic in more detail.

5.2 � Conclusion

The present studies indicate a relationship between students’ political attitudes and their 
attitudes towards desirable difficulties, the use of desirable difficulties at school, the 
preferred difficulty of the learning process, and deeper learning styles; insofar as that 
a self-reported more conservative attitude was associated with more positive attitudes 
towards these difficult and challenging learning strategies. Notably, more favorable rat-
ings of Republicans and of Democrats─indirectly indicating more conservative as well 
as more liberal political attitudes─were also linked to more positive attitudes towards 
these variables. Our work therefore made a first step towards the investigation of the 
relationship between political attitudes and attitudes towards difficult and challenging 
learning strategies from the perspective of college/university students. Given that suc-
cessful long-term learning and higher academic achievements are some of the most 
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important goals of (higher) education, but that students often have misconceptions 
regarding the best ways to achieve these goals, it seems extremely valuable to inves-
tigate which student characteristics are linked to favorable views of difficult learning 
strategies. Hence, our work highlights that research regarding attitudes towards learn-
ing strategies should also focus on political attitudes of the respective learners even 
though this might not be the learner characteristics that is typically or automatically 
thought of. Our work also indicates that it could be helpful to highlight different aspects 
of desirable difficulties (e.g., the effort or hard work that is needed to solve them suc-
cessfully or the innovative or creative approach that intends to increase students’ 
durable learning outcomes) when describing their advantages to students with differ-
ent political attitudes. The present research thereby connects two especially important 
research domains—desirable difficulties and political attitudes—that had until now 
not been simultaneously considered. In addition, our research provides a methodologi-
cal contribution to how political attitudes can be measured and shows that even more 
variables additionally to direct and indirect measurements can be worth exploring. 
Thus, the present research and the thereby raised research issues are surely stimulating 
for future work. In turn, more research is needed to further replicate our findings, to 
broaden them, and to test potentially underlying theories.

Appendices

Appendix A: factor analyses of the favorableness ratings of the six 
politicians in the three studies

Study 1: factor analysis with varimax rotation

We conducted a factor analysis with varimax rotation to test the factor structure of the 
six items asking for favorableness ratings of the six politicians Mike Pence, Donald 
Trump, Paul Ryan, Bernie Sanders, Hilary Clinton, and Elizabeth Warren. The eigen 
values and a scree plot yielded two factors explaining a total of 72.21% of the variance 
of all six items (see Table 7). Factor 1 consisted of the three items assessing favora-
bleness ratings of the three Republican politicians Mike Pence, Donald Trump, and 
Paul Ryan (ratings of Republicans; α = 0.854; 45.72% of explained variance, eigen 
value = 2.74). Factor 2 consisted of the three items assessing favorableness ratings of 
the three Democratic politicians Bernie Sanders, Hilary Clinton, and Elizabeth Warren 
(ratings of Democrats; α = 0.714; 26.50% of explained variance, eigen value = 1.59).



242	 A. Mariss et al.

1 3

Study 2: factor analysis with varimax rotation

We conducted a factor analysis with varimax rotation to test the factor structure 
of the six items asking for favorableness ratings of the six politicians Mike Pence, 
Donald Trump, Mitt Romney, Bernie Sanders, Elizabeth Warren, and Joe Biden. 
The eigen values and a scree plot yielded two factors explaining a total of 72.68% 
of the variance of all six items (see Table 8). Factor 1 consisted of the three items 
assessing favorableness ratings of the three Republican politicians Mike Pence, 
Donald Trump, and Mitt Romney (ratings of Republicans; α = 0.837; 41.05% of 
explained variance, eigen value = 2.463). Factor 2 consisted of the three items 
assessing favorableness ratings of the three Democratic politicians Bernie Sand-
ers, Elizabeth Warren, and Joe Biden (ratings of Democrats; α = 0.718; 31.63% of 
explained variance, eigen value = 1.90).

Table 8   Factor loadings for 
factor analysis with varimax 
rotation of the favorableness 
ratings of the six politicians in 
study 2

Variable 1 2

Mike Pence .917 .014
Donald Trump .876 −.119
Mitt Romney .797 .318
Bernie Sanders −.210 .836
Elizabeth Warren .092 .821
Joe Biden .228 .724

Table 7   Factor loadings for 
factor analysis with varimax 
rotation of the favorableness 
ratings of the six politicians in 
study 1

Variable 1 2

Mike Pence .911 −.140
Donald Trump .845 −.202
Paul Ryan .859 .032
Bernie Sanders −.315 .719
Hilary Clinton .046 .791
Elizabeth Warren −.082 .859
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Study 3: factor analysis with varimax rotation

We conducted another factor analysis with varimax rotation to test the factor 
structure of the six items asking for favorableness ratings of the six politicians 
Mike Pence, Donald Trump, Mitt Romney, Bernie Sanders, Elizabeth Warren, 
and Joe Biden. The eigen values and a scree plot yielded two factors explaining a 
total of 73.03% of the variance of all six items (see Table 9). Factor 1 consisted 
of the three items assessing favorableness ratings of the three Republican poli-
ticians Mike Pence, Donald Trump, and Mitt Romney (ratings of Republicans; 
α = 0.804; 41.18% of explained variance, eigen value = 2.471). Factor 2 consisted 
of the three items assessing favorableness ratings of the three Democratic politi-
cians Bernie Sanders, Elizabeth Warren, and Joe Biden (ratings of Democrats; 
α = 0.753; 31.84% of explained variance, eigen value = 1.911).

Table 9   Factor loadings for 
factor analysis with varimax 
rotation of the favorableness 
ratings of the six politicians in 
study 3

Variable 1 2

Mike Pence .907 .031
Donald Trump .880 −.133
Mitt Romney .729 .317
Bernie Sanders −.251 .788
Elizabeth Warren .116 .857
Joe Biden .279 .790

Appendix B: Self‑generated materials of the three studies

Items assessing the attitude towards the use of desirable difficulties 
at school

These items were assessed on a scale from 1 (totally disagree) to 7 (totally agree).

1.	 In school students should acquire knowledge themselves.
2.	 Students remember things better if they deduced the solution themselves.
3.	 In school there should be simulated test situations to check the students learning 

progress and knowledge gaps.
4.	 Several topics should be shuffled and spread across the lessons.
5.	 In school students should be given materials and exercise opportunities to prepare 

for the exams on their own.
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Items assessing the attitude towards the difficulty of the learning 
process

1.	 Learning at school should be ... (1 = Easy - 7 = Hard)
2.	  Learning at school should be ... (1 = Not challenging at all - 7 = Extremely chal-

lenging)
3. 	 Learning at school should be ... (1 = Not exhausting at All - 7 = Extremely 

exhausting)
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