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Abstract

Objectives. The aimed objectives of this study are 1) to determine which factors of epistemic
beliefs are significant in an online course, 2) to determine if positive or negative epistemic
emotions are significant in an online course, and 3) to identify the existence of a correlation
between epistemic belief and epistemic emotions in an online.

Material and methods. The Epistemic Belief Inventory and the Epistemic Emotions Scales —
Short-Form were administrated to 30 students at the Faculty of Medicine and Psychology from
the Autonomous University of Baja California after taking a 36-weeks online course.

Results. The results showed higher scores for positive epistemic emotions and lowers scores for
negative epistemic emotions. Pearson’s coefficient indicates a negatively moderate correlation
between positive and negative emotions and two factors from the epistemic belief inventory.
Conclusions. This research supports the importance of epistemic beliefs in epistemic emotions
when students learn through online courses participating in the growing body of evidence on this
topic.
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Introduction

There is a growing body of evidence about the influence of Epistemic Belief have in
learning processes (Trevors et. al, 2016). The epistemic beliefs refers to “beliefs about the nature
of knowledge [...], these may include beliefs about the certainty, the source, the justification, the
acquisition, and the structure of Knowledge” (Duell and Schommer-Aikins, 2001, p. 419). The
epistemic beliefs could be expressed in five main kinds of beliefs: 1) Omniscient Authority; 2)
Certain Knowledge; 3) Quick Learning; 4) Simple Knowledge; and 5) Innate Ability (Leal-Soto
and Ferrer-Urbina, 2017).

On the other hand, epistemic emotions have demonstrated an important role in learning
(Trevors et al., 2017). Epistemic emotions refer to emotions that result when the object of the
students focus is on knowledge learning, that means that the most important for the learner is the
self-knowledge (Muis et al., 2015). Several epistemic emotions have been considered to
understand their impact in learning such as surprise, enjoyment, anxiety, and boredom (Muis et
al., 2015) based in the academic emotions developed by Pekrun et al. (2011).

However, if there is a growing body of evidence about epistemic beliefs and epistemic
emotions demonstrating an important role in areas such as climate change (Braten and Stremse,
2009) and mathematics learning (Muis et al., 2015), the relation between them is not clear. In
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addition, the study of epistemic beliefs and epistemic emotion in other learning environments
such as online have not been considered yet

Thus, the aimed objectives of this research are 1) to determine which factors of
epistemic beliefs are significant in an online course, 2) to determine if positive or negative
epistemic emotions are significant in an online course, and 3) to identify the existence of a
correlation between epistemic belief and epistemic emotions in an online. Finally, our hypothesis
for this study is expressed as following:
1) There are similar scores of epistemic belief and positive epistemic emotions when students
take an online course.
2) There is a correlation between epistemic belief and epistemic emotions when students take
an online course.

Material and methods
Participants

For the current study 30 first-year students who took an online course about educational
technology in a Psychology bachelor from one of the largest universities in Mexico where
considered (female = 21; male = 9, age average = 19.77).

Procedures

The procedure consisted of the adaptation of a mandatory course in an online modality.
The adaptation consisted in the creation of goals categorized in five units with readings, video
tutorials, forums, and quizzes completely online for 36 weeks. At the end of the course,
participants voluntarily responded to informed consent, the Epistemic Beliefs Inventory
developed by Schraw, Bendixen and Dunkle (2002) and translated to a Spanish version by Leal-
Soto and Ferrer-Urbina (2017). In addition, a translated version of the Epistemic Emotions
Scales — Short-Form (Pekrun et al., 2016) was administrated. To ensure equivalence, the
translation consisted of a three steps procedure (Spanish-English-Spanish) translation made by
three different highly proficient experts in the topic. The statistical analysis consisted of the
calculation of descriptive for each instrument (means and standard deviations), and the
calculation of correlation using parametric statistics.

Instruments

After taking the online course students responded to the Epistemic Belief Inventory and
the Epistemic Emotions Scales — Short-Form. The Epistemic Belief Inventory (EBI) is a 32-item
questionnaire of 5-point Likert-type rating scale from strongly disagree (1) to strongly agree (5).
It measures the five factors beforehand mentioned in the introduction: 1) Certain Knowledge
(CK) for example “absolute moral truth does mnot exist”, 2) Innate Ability (IA) for
example “some people will never be smart no matter how hard they work”, 3) Quick Learning
(QL) for example “if you do not learn something quickly, you will never learn itf”, 4) Simple
Knowledge (SK) for example “too many theories just complicate things”, and Omniscient
Authority (OA) for example “children should be allowed to question their parents’ authority”.
For its part, the Epistemic Emotions Scales — Short-Form (EES-SF) consists of a 7-item
questionnaire of 5-point Likert-type rating how strongly they felt each of the emotions: curiosity,
enjoyment, surprise (positive), and confusion, anxiety, frustration, boredom in a 1 to 5 scale. The
EES-SF was translated to the Spanish language as well as the EBI. In addition, demographic
questions age and gender were included in the questionnaire.
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Results

The statistical analysis consisted of the calculation of descriptive (means and standard
deviation) to aim the first and second objectives of our research: to determine which factors of
epistemic beliefs are significant in an online course, and to determine if positive or negative
epistemic emotions are significant in an online course, following by the calculation of Pearson’s
coefficient (r) to answer the second objective: fo identify the existence of correlation between
epistemic belief and epistemic emotions in an online course. Due to the sample size a
confirmatory analysis was not calculated.

As is shown in Table 1, Descriptive indicate low scores for epistemic beliefs (M = 2.84,
SD = 3.40), while positive emotions showed higher values (M = 3.77, SD = 7.31) opposite to
negative emotions which obtained lower values (M = 2.24, SD = 2.51) (See Table 1).

Table 1. Descriptive and correlation values by factor

EESrosiTIvE EESNEGATIVE
item Factor MEAN SD r )4 r P

EBI1
EBI10
EBI11

EBI13

EBI18

EBI22
EBI24

EBI30
EBI2
EBI6
EBI14
EBI19 CK 2.47 0.37 | -398* 0.03 -.498**  0.01
EBI23
EBI25
EBI31
EBI3
EBI9
EBI16 QL 3.00 0.56 | -0.34 0.07 -0.13 0.50
EBI21
EBI29
EBI4
EBI7
EBI20 OA 291 0.46 | -0.35 0.06 -0.25 0.18
EBI27
EBI28
EBI5
EBIS8
EBI12

EBII5 IA 2.93 048 |-027 0.15 -0.21 0.26
EBI17

EBI26
EBI32
EEPOSITIVE 3.77 0.68

EE
EENEGATIVE 2.24 0.88

Note: r = Pearson’s coefficient values; *p = Significant value at .05

SK 2.96 0.40 | -420 0.02* | -.415 0.02*
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On the other hand, the Pearson’s coefficient (r) showed negatively significant
correlations and significantp value for both positive and negative epistemic emotions regarding
to SK (EESpositiver = -.420%*, p = 0.02; EESNegative? = -.415, p = 0.02) and CK factor (EESpositiver =
-.398, p =0.03; r =-.498, p =0.01).

Discussions

The results of this study only confirm the first hypothesis for the Quick Learning (QL)
factor which obtained higher scores as well as positive emotions which is a positive issue for
online learning. Regarding the second hypothesis, effectively results confirm that there is a
correlation between epistemic belief and epistemic emotions when students take an online
course.

Surprisingly, the results were significant for positive and negative epistemic emotions
supporting the inconsistencies reported by (Leal-Soto and Ferrer-Urbina, 2017) due in both cases
there is a moderate negative correlation according to the criterion suggested by Hair et al. (2006).
Nonetheless, it is clear that lower scores in SK (M = 2.96), and CK (M = 2.47) are negatively
correlated with higher values for positive epistemic emotions (M = 3.77), while lower scores in
SK and CK scores are negatively correlated to lower values for negative epistemic emotions (M
=2.24).

That means that lower levels of Simple Knowledge, for example “It bothers me when
instructors don't tell students the answers to complicated problems” (SK) and Certain
Knowledge such as “If two people are arguing about something, at least one of them must be
wrong” could predicts negatively some positive epistemic emotions (curiosity, enjoy, surprise).
In other words, the decreasing of scores in SK and CK factors is correlated to the increase of
scores in positive epistemic emotions. Instead, lower scores Simple Knowledge and Certain
knowledge could predict negatively in lower levels of negative emotions (confusion, anxiety,
frustration, boring) which indicates that lower scores in SK and CK factors trend to decrease
negative epistemic emotions.

These results are consistent about the importance of epistemic belief in learning
environments (Trevors et al., 2016) being an important variable in the development of learning
including the online based learning. Also, this study supports the evidence about the importance
of emotions in the process learning because epistemic emotions have demonstrated to be an
important factor to mediate complex relations between epistemic beliefs and fundamental
learning outcomes (Trevors et al., 2017).

Conclusions

In conclusion, this research contributes in a theoretical and methodological way in the
understanding of a growing body of evidence about epistemic belief and epistemic emotions in
learning environments, particularly in online environments, showing the importance of the
analysis of cognition in the understanding of emerging emotions in education., Its relevance has
been widely evidenced in themes such as climate change (Briten and Stremse, 2009) and
mathematics (Muis et al., 2015b) as mentioned in the introduction, and it could be important to
evaluate this variable in other themes such as health. For its part, the results showed that a
decrease in some epistemic beliefs could decrease negative epistemic emotions (i.e. confusion,
anxiety, frustration, boring) and increase positive epistemic emotions (i.e. curiosity, enjoy,
surprise) facilitating the learning processes in online learning. However, this research has some
limitations. The principal limitations are the sample size because it was not possible to calculate
a confirmatory analysis. Second, further research is necessary to understand the role of Quick
Learning in online environments. Finally, there is important to consider a future study including
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a control group to determine if the importance of Simple Knowledge and Certain Knowledge are
an important factor for traditional courses just like online learning of if there are significant
differences.
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