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Abstract 

Background: Emotions are important contributors in students’ motivation, learning and 
achievement. However, there is no current evidence addressing the students' emotions during 
the Problem-Based Learning (PBL) tutorials sessions. Aim: this study was planned with the 
purpose of investigating the students' academic emotions during the PBL tutorials. Methods: 
Achievement Emotion Questionnaire (AEQ) was used to assess achievement emotions of the 
students during PBL sessions. Data were collected from first- and second-year medical students 
(n=287) during PBL tutorials at the Faculty of Medicine, Suez Canal University. Results: The total 
means of the activating achievement emotions in the first year are higher than in the second 
year. There was a significant difference between the means of the two years’ responses in 
pride, enjoyment and anxiety (p-value: 0.000, 0.001, 0.000) respectively by paired t-test. The 
internal consistency of the items was also measured by Cronbach alpha (0.94). Conclusion: 
Positive activating emotions like enjoyment, pride and hope are associated with innovative 
interactive learning strategy like PBL. Still tasks and problems should be more challenging to 
increase negative activating emotions like anxiety.  
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Introduction 

Emotion has been defined in many ways in 
different academic disciplines. One simple 
definition of emotion is as an acute, 
intense, and typically brief psycho-
physiological change that results from a 
response to a meaningful situation in an 
individual’s environment(1). In the 
education and psychology literatures, 
emotion is usually thought of as an 
affective state, as opposed to a trait(2). In 
addition, Emotions are experienced from 

an individual’s point of view, and most 
psychologists agree they involve a set of 
related psychological processes with 
affective, cognitive, physiological, 
motivational, and expressive compon-
ents(3). Control-value theory is a comp-
rehensive, integrative approach to 
understanding emotions in education 
developed by Pekrun(4,5). Control-value 
theory groups achievement emotions by 
their valence (positive vs. negative, or 
pleasant vs. unpleasant); degree of 
activation (activating vs. deactivating); 
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and object focus, as described above 
(activity vs. outcome)(6)

. Different emo-
tions like enjoyment, boredom, and 
frustration certainly affect the students’ 
preparation, motivation to persist in the 
face of difficulties, and the motivational 
strategies they employs to stay on task(1). 
Artino et al., 2010 stated that medical 
students' motivational beliefs and 
achievement emotions are important 
contributors to their academic achieve-
ment. These results have implications for 
medical educators striving to understand 
the personal factors that influence 
learning and performance in medical 
training(1)

 The relationship between emo-
tions and learning is more complex. 
Although there are relatively consistent 
data indicating that heightened negative 
emotions, such as anxiety, typically hinder 
learning, and do so by generating an 
extraneous cognitive load(7). Other 
previous studies have indicated that 
positive emotions can improve learning by 
enhancing motivation and problem 
solving(8,9). In addition, findings in 
education and psychology suggest that 
emotions influence both cognition and 
motivation, which, in turn, affect learning 
and performance. In terms of cognition, 
the effects of emotion appear to be 
widespread and varied. There is no 
current evidence addressing the students' 
emotions during the PBL tutorials 
sessions, weather positive or negative. 
Therefore, this study was planned with 
the purpose of investigating the students' 
academic emotions weather positive or 
negative during the PBL tutorials.  

Subjects and Methods 

Subjects 
Our participants were all the students in 
year 1 (n=150) and all the students in year 
2 (n=137) at the Faculty of Medicine, Suez 
Canal University. the adopted school 

strategies are PBL (Problem Based 
Learning), student-centered, and 
Community-Based Education. The PBL 
tutorials are divided into two sessions, 
brain storming and debriefing session. 
Each session is a 1 ½ hours long. This study 
took place during one of the brains 
storming sessions of PBL tutorials.  

Methods 
To assess achievement emotions of the 
students, during PBL tutorial session, we 
used Achievement Emotion questionnaire 
(AEQ)(3). There are three sections in AEQ, 
containing the class-related, learning-
related, and test-related emotion scales. 
Within each section, the items are ordered 
in three blocks assessing emotional 
experiences before, during, and after 
being in achievement situations address-
ed by the section. In the class-related 
emotion scales, we used 43 items under 
the subscale of “during class”. The items 
measure the following eight emotions: 
class-related enjoyment (4 items), hope (1 
item), pride (5 items), anger (5 items), 
anxiety (5 items), shame (8 items), 
hopelessness (3 items), and boredom (10 
items). The first three groups of emotions 
are positive, and the second five are 
negative. The questionnaire was 
translated into Arabic version for easier 
interpretation. The participants rated their 
feelings on a Likert Scale ranged from 
"strongly agree =5” to "strongly disagree 
=1". 

Statistical Analysis 

This study is quantitative explorative 
study. The collected data were analyzed 
using SPSS 20.0, IBM. We used descriptive 
analysis (mean ± standard dev-iation, SD) 
to display the subjective ratings of the 
eight emotions by the students during 
one of the PBL tutorial sessions. T-tests 
were conducted to investigate whether 
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first and second year students’ scale 
scores differed significantly (p <0.01). 

Results 

Students in first year (n=112), and students 
in second year (n=131) responded to the 
questionnaire. The response rate from the 
first-year students was 75%, while the 
response rate for second year students 
was 96%. 
Emotions in first year: The highest rated 
positive emotion is enjoyment (mean=3.7) 
while emotions of hope are the lowest 
(mean=3). Regarding negative emotions, 
the anger is the highest (mean=2.7) while 
shame and hopeless are the lowest 
(mean=2.4). 
Emotions in second year: The highest rated 
positive emotion is pride (mean=3.1) while 
emotions of hope are the lowest 

(mean=2.9). Regarding negative 
emotions, the anger and boredom are the 
highest (mean of the both=2.5) while 
shame and anxiety are the lowest 
(mean=2.2). 
Differences in emotions of first and second 
years: The total means of the activating 
achievement emotions in the first year are 
higher than in the second year. There was 
a significant difference between the 
means of the responses in pride, 
enjoyment and anxiety (p-value: 0.001, 
0.000, 0.000 respectively by paired t-test). 
The means of each emotion category in 
the two years are shown in table 1. 
The reliability of the questionnaire: The 
internal consistency of the items was 
measured by Cronbach alpha (0.94). It 
indicates the high reliability of this tool in 
PBL context. 

 
Table 1: Emotions of the medical students in the first and second 
years in PBL classes  

Emotion category Year 1 Year 2 Sig. (2-tailed) 

− Pride  3.6 3.1 0.001 

− Hope  3.0 2.9 0.298 

− Enjoyment  3.7 3.0 0.000 

− Anxiety  2.7 2.2 0.000 

− Boredom  2.5 2.5 0.927 

− Shame  2.4 2.2 0.107 

− Anger  2.7 2.5 0.648 

 

Discussion 

Based on our results, pride, hope and 
enjoyment were the most perceived 
emotions among students during PBL 
tutorials. However, anxiety was not 
reported a high perceived emotion, it was 
significantly decreased in the second year. 
In a study by(10) anxiety was reported as 
the most perceived negative emotion 
among students during the learning 
process. Many other studies that assessed 
achievement emotions reported the same 
result(11,12). Pekrun et al, 2002 in the same 
study found that positive emotions 

reported most often were enjoyment of 
learning, hope, pride, and relief. Moreover 
Tempelaar et al 2012 stated that positive 
emotions (especially enjoyment) cont-
ribute positively to achievement(10,13). 
Emotions in PBL context have not been 
measured but old researches showing 
that PBL is an enjoyable experience for 
the students(14) which is consistent with 
our results. In the current study we found 
a statistically significant difference 
between the first-year students and the 
second-year students regarding pride and 
enjoyment in favor of the first-year 
students. Eruglo et al 2006 explained this 
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statistically significant difference between 
the first-year students and other years 
since first year students have still been at 
the beginning of their academic life, they 
are more optimistic(12). This study also 
indicated a statistically significant 
difference between first year students 
and second year students regarding 
anxiety in favor of first year students. 
Some studies showed that participants 
reported frequent anxiety in learning 
situations that involved interacting with 
students and staff(15, 16). Similarly, in PBL 
tutorials where students are encouraged 
to interact with other colleagues and 
staff. Regarding the effect of the study 
year on the anxiety level, as we 
mentioned before this study showed that 
anxiety decreases with the level of study 
year, this finding was contradicted by 
another study which revealed that anxiety 
increases with the class level(17). Topham, 
Graham 2012 clarified that the increased 
anxiety with the class level in 
undergraduate programs is due to the 
fact that academic material becomes 
progressively more challenging, and 
anxieties rise where assessment includes 
performance or presentation(18). Anxiety is 
considered one of the negative emotions, 
but it is still under the category of 
activating emotions(2). In this study the 
cause of decreasing anxiety with class 
level may be due to the nature of learning 
tasks or due to the effect of learning 
method, thus students need some 
challenge in their academic tasks to be 
actively involved in their learning. An 
interesting result of Rusmono, 2013, in his 
study examining the relation between 
learning method, anxiety and 
mathematics achievement, showed that 
students with high anxiety level in PBL 
class perform better than those of high 
anxiety level in traditional class, while 
students with low anxiety level in PBL 
class perform lower than those with low 

anxiety level in traditional class. This 
emphasizes that learning tasks need to be 
challenging in PBL Tutorials to enhance 
student performance(19). In another study 
by Akbiyik, 2012 that compared students’ 
performance in demonstration session 
and tutorials in photo editing instruction, 
the demonstration group has low anxiety 
level and high performance in comparison 
to tutorial group who had high anxiety 
level and low performance, this may be 
due to the difference in the learning 
task(20). Furthermore the impact of 
anxiety level on academic performance is 
not clear(21,22). The item-total correlation of 
the scale was calculated using the 
Cronbach alpha coefficient. Cronbach 
coefficients were 0.94 for internal 
consistency. These results show that the 
internal consistency of the scale is high 
which means that the students’ 
achievement emotions are significantly 
related. The same findings were found in 
other studies(3,17). 

Limitations 

This study has some limitations as we 
measured students’ achievement 
emotions during class only. There is a 
need to measure emotions in other 
academic settings in medical school. Also, 
measuring emotions in one learning 
session is against the dynamic nature of 
emotions, thus more longitudinal studies 
that measure emotions across time are 
needed. The effect of negative and 
positive emotion on performance during 
PBL tutorials were not clear. The relation 
between emotions, motivation and 
cognitive variables were not revealed.  

Conclusion 

Positive activating emotions like 
enjoyment, pride and hope are associated 
with innovative interactive learning 
strategy like PBL. Still tasks and problems 
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should be more challenging to increase 
negative activating emotions like anxiety.  
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