Effectiveness of a perceptual illusions contest as an innovative
educational tool for gaining competences in a Psychology degree
university course

Abstract
In this study we implemented a visual illusions contest as an educational activity within
the practical programme of the subject Perception and Attention (Bachelor’s Degree in
Psychology). The contest was evaluated by verifying its effectiveness as a teaching tool
for achieving the competences assigned to the course. We designed questionnaires for
evaluating its effectiveness that were given to the students at the beginning and end of the
course. The statistical analyses show that there are significant differences between the
students’ knowledge of the psychological processes before and after the activity (A2
competence). There were also significant improvements in the use of bibliographic and
search resources (C3 competence) between the initial and final questionnaire. We
conclude that the proposed activity is effective as a teaching tool for helping students
achieve the core knowledge of the subject and its assigned competences.
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Introduction
This study is part of the process of teaching improvement and adaptation to the European
Higher Education Area (EHEA), promoted by the Campus d’Excel·lència Internacional
Catalunya Sud of the University Rovira i Virgili (URV). The project stems from the
teachers of the subject Perception and Attention (Bachelor’s Degree in Psychology, URV,
Tarragona) needing to adapt to the new teaching-learning situation based on
competencies and considering the importance of innovation for changing and improving
the educational structure (OECD, 2016). All this without overlooking the particularities
of our subject, which belongs to the area of basic psychology. Perception and Attention
is a 6 ECTS (European Transfer Credit System) mandatory subject, divided into 40
lectures and 20 hours of practice, taught in the first term to two different groups of
students.
The competencies assigned to Perception and Attention are specified in two parts: first,
A2 competences (specific), which are focused on content, and involve knowing and
understanding the laws and principles of psychological processes; and second, C3
competences (key), which are more action-oriented, and aim to develop information and
knowledge management skills.
Active learning refers to the use of a wide variety of learning strategies and instructional
techniques that allow students to participate in teaching and learning activities, taking
responsibility for their own learning, as well as establishing connections between ideas
through analysis, synthesis and evaluation (Seel, 2011). Active learning is commonly
associated with learning strategies such as experiential learning, learning by doing, peer
tutoring, laboratory work, role-playing and the use of case studies, many of which involve
interpersonal interaction between students. According to Bell and Kozlowski (2008),
active learning approach contrasts to more passive approaches to learning, and has two
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remarkable benefits for students: gives students control over their own learning and
promotes an inductive learning process, in which students must explore and experiment
with a task to infer the rules, principles and strategies. Different studies (Bell &
Kozlowski 2008; Johnson, Johnson & Smith, 1991; Mayer, 2004) have proven the
benefits of active learning, among which it is worth noting: (1) promotes developing highorder thinking skills, (2) supports self-directed learning, (3) improves student-teacher
interaction, and (4) promotes communication and group work skills. The effectiveness of
active learning has been tested in undergraduate science, technology, engineering, and
mathematics (STEM) courses (see Freeman, Eddy, McDonough, Smith, Okoroafor, Jordt,
& Wenderoth, 2014 for a meta-analysis) as well as in many other academic disciplines
(Al-Samarraie, Shamsuddin & Alzahrani, 2019; Ishiyama, 2013). It has also been tested
in psychology courses using different techniques. For example, through active workshops
and other strategies in the teaching of research methods and statistics (Allen &
Baughman, 2016; LaCosse, Ainsworth, Shepherd, Ent, Klein, Holland-Carter et al.,
2017), using new active learning techniques that replaced traditional techniques in an
introductory course in psychology (Karafantis & Lapadula, 2011) or using dog training
to teach the principles and theories of learning and behaviour to psychology students
(McConnell, 2016), to name a few.
Bearing in mind the effectiveness and benefits of this pedagogical approach, we discussed
the type of educational tool that would best suit our subject, since we consider that
modifications to the curriculum are justified. In our brainstorming processes, we looked
at options for problem-based learning (Barrows, 1996; Wijnen, Loyens, Smeets, Kroeze
& van der Molen, 2017), and project-based learning (Markham, 2011). These learning
strategies are similar student-centered educational methods. Both emphasize small groups
collaboration on real-life problems under guidance of an instructor or facilitator and stress
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the importance of activity in the learning process (Barrows, 1996). Based on the
possibilities offered by these pedagogical approaches, the teaching team decided to
implement a visual illusions contest as a complementary activity in the practical
programme of the course and then assessing its effectiveness as an innovative teaching
tool for acquiring the competences. This tool allowed us to incorporate some aspects of
these two learning approaches that are relevant to work the competences assigned to our
subject. To gain the A2 competence (theoretical aspects of the course) students have to
solve a problem by working together in a project, in which they have to design and
elaborate a visual illusion and explain the psychological mechanisms involved in
experiencing it. The process of solving the problem forces them to investigate the more
theoretical aspects of the subject. To gain the C3 competence (action-based skills related
to information management), they have to look for information on different web pages
dedicated to visual illusions, and in addition, they have to look for and cite a scientific
study related to the illusion worked on their project. This task requires them to consult
different sources of scientific information and to use bibliographic managers. There is
much research supporting the idea that problem/project-based learning strategies improve
learning outcomes (Dolmans, Loyens, Marcq & Gijbels, 2016; McParland, Noble, &
Livingston, 2004; Preszler, 2009; Shin & Kim, 2013).
Our teaching team began teaching the subject Perception and Attention in the 2015-16
academic year. In this 2015-16 course we completely redesigned the teaching
methodology for practical content and its evaluation. The methodology used in the
practical classes prior to the Bologna process (Curaj, Deca, & Pricopie, 2018), that is,
before the current team took over the subject, was not the most suitable for developing
the competences assigned to the course. The teaching methodology was quite traditional,
in which the teacher played the leading role and the students had to write a traditional
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report at the end of the course. This scenario was very monotonous and centred on the
teacher instead of on the student. To move from this passive scenario to a more active one
(Bell and Kozlowski, 2008) we introduced the use of audio-visual resources and live
demonstrations to present the course subjects. We also incorporated a new format of
continuous evaluation in which the contents of each session were evaluated in situ with
pertinent questions through the Kahoot application (https://kahoot.com/). Students had
time to discuss with each other which of the answer options was the most appropriate for
what they had just seen or done. This change meant an extra motivation in the practical
classes and helped us to shift the leading role and action from the teacher to the students,
getting them to adopt more active and participatory roles.
Research objectives
During the 2016-17 and 2017-18 academic years, two pilot experiments were carried out
to evaluate the viability of the project and to correct possible problems in its
implementation. The analyses showed that the contest had many positive aspects to offer
the students, but it also had large deficiencies that needed to be reviewed. Through the
questionnaires the students evaluated the activity very positively: it allowed them to work
in a creative and cooperative way, taking them to the learning outcomes in a more
attractive manner than with the more traditional methods. On the other hand, the main
limitations were (1) that we did not have an objective measure for assessing the
effectiveness of the contest; (2) as it was an elective activity, the level of participation
was not high (approximately 10% of the total enrolment), and (3) there was practically
no improvement in the use of search tools (bibliographic and specialized search engines)
for information (C3).
In the academic year 2018-19, in order to encourage us as a teaching team and with the
aim of reorienting the activity and making it more effective, we applied for a teaching
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innovation project from the Institute for Educational Sciences at our university. The
objectives of the project granted to us coincide with the objectives of the study presented
here, and can be summarised as follows:
1. To refine the methods and procedures of the contest of illusions taking into
consideration the shortcomings and limitations observed during the two courses
(2016-18) in which the teaching tool was applied as a pilot experience.
2. To evaluate the effectiveness of the contest (2018-19) as a teaching tool for the
acquisition of learning outcomes implicit in the competences assigned to the subject
Perception and Attention, that is, the specific competence A2, and the key competence
C3.
3. To analyse the tool (contest) with quantitative and qualitative methods to understand
which variables of the analysed set have the greatest impact on each of the two
competences of interest (A2 and C3).
Methodology
Participants
In the academic year 2018-19 there was a total of 124 students enrolled in the course
Perception and Attention (75 in the morning and 49 in the afternoon group). Of the total
enrolment, 92 students (Mean age = 21.3 years, Standard Deviation = 4.95; 80.43%
women) participated in all phases of the contest.
Instruments to assess the contest
We developed an objective questionnaire1 with multiple choice questions to be
administered before the contest (first practice class of the course) and after its conclusion.

1

PRE and POST questionnaires can be consulted online. See supplementary material section.
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The idea was to have a prior baseline (PRE questionnaire) of the knowledge to be acquired
through the contest during the course, and the result after its application (POST
questionnaire). The PRE questionnaire (37 items) had a first section of 31 questions on
different perceptual effects and underlying psychological processes, referring to the
acquisition of A2 competences. Each question had three answer options, one correct, one
incorrect and a third option that allowed the student not to answer if they didn’t know the
answer (see Table 1). The second part consisted of six questions to determine the students’
knowledge and use of bibliographic search resources and specialized databases. These
last items provided qualitative, more than quantitative, information.
The POST questionnaire (59 items) was exactly equal to the PRE in terms of the first two
parts (the same 37 questions to assess A2 and C3 competencies) and also included a third
section with 22 new items. These items had to be answered using a Likert scale and were
aimed at obtaining the students’ qualitative assessment of the contest. Table 1 shows
examples of questions from each of the parts of the PRE and POST questionnaires.
< < INSERT TABLE 1 AROUND HERE>>
Procedure
The activity went from being voluntary (courses 2016-18) to being a mandatory activity
in the block of practices in the 2018-19 academic year. This was done to extend the
activity to all students of the course. The new practical programme (2018-19) includes
three sessions exclusively dedicated to the contest (tutorials) that were not in the pilot
experiments. This change means the students are guided better in the process of choosing
and designing the illusion and more time is spent learning about the bibliographic and
search resources available to them. These tutorials also worked on the procedure for
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developing the report and gathering information on scientific research in the field of
visual illusions.
The PRE questionnaire was administered online in the first practical session of the course.
This questionnaire helped us to establish a baseline for A2 and C3 competences. In this
first session, the students were also asked to form groups of a minimum of 3 and a
maximum of 5 students to work on the illusion. In the first weeks of class, they were
asked to think of some kind of perceptual illusion that they would like to develop, which
we would specify in the 2nd tutorial of the contest.
The second tutorial (session 5, November) was dedicated to presenting different types of
visual illusions grouped by the type of psychological processes involved in them. In this
presentation, the students could situate their chosen illusion in a more specific way in
relation to the psychological processes that we were dealing with in the syllabus. In this
second tutorial, the groups decided on the illusion they liked best and shared out the tasks
to develop their project.
The third tutorial (session 7, December) was used to monitor the evolution of the projects
of each group and present a series of useful search and consultation tools (i.e. Google
Scholar, Research Gate, Web of Science, etc.) as well as information management tools
(i.e. Mendeley, Zotero, etc.) they would need to make the report. We also provided
websites specialized in compiling and explaining visual illusions to facilitate
understanding their project.
Finally, at the request of the students, we used 2 hours of the theory sessions for a fourth
tutorial (December). This served to specify the structure and contents that should be kept
in mind when the reports were written. We asked them (1) to describe how the illusion
should be experienced; (2) to explain with their own words the psychological mechanisms
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and/or processes that were put into play when they experienced it; (3) to connect these
processes with the syllabus of the course; and finally, (4) to include a brief summary and
reference to a scientific article that researched an aspect of the illusion they had worked
on. The idea was that the students would be able to integrate the practical and theoretical
aspects of the course, and arrive at the learning outcomes of the two competences that we
were interested in.
Between the different tutoring sessions, some groups requested office tutorials to solve
some of the problems they had encountered. This occurred particularly when the students
felt disoriented or did not correctly connect the illusion they had chosen with the
underlying psychological processes.
The deadline to hand in the illusion and the report was the third week of January, after
the end of the lectures and practical classes. We provided them with a website2 where
they could upload their illusions in image or video format. The university community was
informed about the website and they were encouraged to vote during a week for the
illusion they liked the most. The winner of the contest was decided based on the teacher’s
mark (illusion + report) and the weighted percentage of the vote of the public.
At the end of January, before the publication of the final grades but after the votes had
been counted and the reports and illusions evaluated, the students were given (online) the
POST version of the questionnaire. To obtain the maximum participation, the completion
of the POST questionnaire was a prerequisite for the score obtained in the project.
Results

2

The website of the contest can be consulted online. See section on supplementary material.
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The following quantitative variables were considered for the analyses: mean PRE
questionnaire scores, mean POST questionnaire scores, difference between PRE and
POST questionnaires scores, mark obtained in the contest, mark obtained in theoretical
mark of the subject, and mark obtained in practical mark of the subject. Before conducting
the analyses, we checked whether these variables were normally distributed. The ShapiroWilk test showed that some variables (i.e., theoretical mark, practical mark and contest
mark) were not normally distributed (all ps <.01). For this reason, we analysed the data
using non-parametric tests. For pairwise comparisons, we used the Wilcoxon signed ranks
test, and the correlations between variables were examined using the Spearman's rank
correlation coefficient.
< < INSERT TABLE 2 AROUND HERE>>
A2 competence
As can be seen in Table 2, we observed a significant difference of almost 8 points between
the mean scores of the PRE questionnaire and the POST questionnaire, Z = 8.17, p < .001.
This suggests that the students’ understanding of the contents assessed in the knowledge3
questionnaire improved (A2 competence).
To analyse the impact of the illusions contest on this significant improvement in
knowledge, we examined the degree of correlation between the scores obtained in the
illusions contest and the rest of the objective variables obtained during the study. Table 3
shows a significant positive correlation between the contest mark and the difference
between the PRE and POST questionnaires (rs = .23, p = .027). There is also a significant
positive correlation between the contest mark and the mark obtained in the theoretical
part of the subject (rs = .40, p < .001). Similarly, there is a significant positive correlation
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To assess A2 competences, only the first 31 objective content questions were taken into account.
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between the contest mark and the mark obtained in the practical part of the subject (rs =
.31, p = .002), and between the score of the theoretical part of the subject and the
difference between the PRE and POST questionnaires (rs = .28, p = .007). Finally, there
is also a positive correlation between the mark obtained in the practical part of the subject
and the difference between the PRE and POST questionnaires (rs = .22, p = .04).
< < INSERT TABLE 3 AROUND HERE>>
The difference between the PRE and POST questionnaires is taken as a reference to
establish the average improvement of each student between the two evaluations. This
improvement is positively related to all the indicators obtained during the course. In
summary, these results suggest that the academic progress and involvement in the contest
(reflected in the contest mark) is associated with an increase in the knowledge acquired
during the course and with higher marks in the practical and theoretical parts of the
course.
C3 competence
The qualitative and quantitative results also support significant progress in achieving the
C3 competence. In terms of quantitative results, the average number of search and
information management tools indicated in the PRE questionnaire was less than 1, which
shows a high level of ignorance. However, in the POST questionnaire it was around 4,
which indicates a significant increase in knowledge and the integration of the C3
competence.
In terms of qualitative results, before working on the contest (PRE questionnaire),
students did not know which search and information management tools they could use
for the task at hand. To questions such as ‘What tools would you use to search for general
information about illusions and perceptual mechanisms?’, most of the answers in the PRE
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questionnaire referred to generic search engines such as Google and other web platforms
such as the URV’s library service, YouTube and Wikipedia. We also found a very similar
response pattern in the items that referred to the online searches for scientific articles
related to perceptual illusions and to the knowledge of scientific bibliography managers.
In addition, participants generally had no prior knowledge of web pages or books devoted
exclusively to perceptual illusions.
However, in the answers to the POST questionnaire, the students show a significant
improvement with respect to the PRE questionnaire, thus corroborating an increase in
knowledge in relation to search tools and information management. The student responses
to the POST questionnaire referred to search tools specialised in illusions and perceptual
mechanisms, such as that of Professor Michael Bach (https://michaelbach.de/ot/),
Illusions Index (https://www.illusionsindex.org/), and Mighty Optical Illusions
(https://www.moillusions.com/). They also showed a greater knowledge of tools to search
for scientific articles related to the subject, such as Google Scholar, Scielo, ResearchGate,
PubMed, and managers of scientific bibliography, such as Mendeley, Zotero, EndNote,
RefWorks, BibMe and EasyBib.
Other qualitative results
The students’ evaluations show a high level of involvement, motivation and interest in
the contest and the course. The tutorials are valued as essential, both to help them choose
the illusion, to guide them during the realization, and to help them write the report.
Students also state that participating in the contest helped them to consolidate the subject
contents and understand the most difficult concepts. However, a part of the group (42.7%)
did not consider that participating in the contest facilitated or reduced the study time for
the theoretical exam. Similarly, for 46.6% of participants, the contest did not make it
easier to answer some exam questions. A small part of the students (10.9%)
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acknowledged that they did not participate equally in developing the illusion and the
report.
The vast majority of student ratings for the contest are very positive. In evaluating the
contest, the students consider it a limitation that a part of the grade (25%) depends on the
community vote. Interestingly, they prefer to obtain 100% of the grade based on the score
given by the teachers and not a combination of grade and votes. It is also interesting that
participation in the contest aroused interest in psychological research in 32.7% of
students.
Discussion and conclusions
The results of this study show the effectiveness of a contest of perceptual illusions as an
innovative teaching activity that favours the consolidation of the competencies of the
curriculum of the subject Perception and Attention, specifically competence A2 (knowing
and understanding the laws and principles of psychological processes) and competence
C3 (managing information and knowledge).
Firstly, we observed that active involvement and participation in the contest (reflected in
the contest mark) is associated with a significant improvement in knowledge related to
the topics taught in the subject. The quantitative analysis carried out with statistical
inference methods confirmed that the visual illusions contest helps the students reach and
strengthen the A2 competence, which is also worked on during the course in both the
master and practical classes. This is evident in the significant correlations between the
grades of the contest and the rest of the objective indicators of student performance.
The qualitative analysis confirms the students’ increased knowledge and their improved
use and management of information and knowledge tools (C3 competence). Students
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knew more bibliographic search tools, they used more tools, and these were more
specialised.
Students also positively evaluated their participation in the contest and in the tutorials
dedicated to the contest. The students’ opinions are valuable for perfecting and improving
the project. For example, some students stated that if the illusion and the report had been
handed in prior to the final exam, this would have helped them to study some topics better.
In addition, some students propose keeping the possibility of voting for the best illusions,
but not including the votes in the final grade.
Finally, this study shows that the mandatory participation in the contest facilitates the
acquisition of A2 and C3 competences by the vast majority of enrolled students. Thus,
the benefits obtained from creating the illusion and the subsequent report are not restricted
only to the most motivated students, as was the case in the pilot experiences.
The teachers consider that the contest of illusions makes a valuable contribution to
learning the contents and gaining the competences of the course. Therefore, despite the
difficulties and the extra effort involved in developing the procedure to carry out the
contest during the course, we plan to keep it in the following courses, as long as the
teaching load allows us to do so. We also encourage teachers of similar courses to design
tools that are attractive to students, and that are effective for working on the content and
skills of their courses. These efforts improve teaching quality and contribute to providing
excellence in the university-teaching environment, something that is sometimes forgotten
due to the high demand on teachers in their research fields.
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Table 1. Examples of questions included in the PRE and POST questionnaires. The last two columns
indicate whether the question was included in the PRE questionnaire, in the POST, or in both.

#

Examples of questions

Q-2
(A2)

Look at the illusions in the attached images and choose the answer
you think is correct:
1. Both are visual illusions.
2. The one on the left is a visual illusion and the one on the right is an
optical illusion.
3. I do not know the answer.

Q-5
(A2)

The attached images allow us to see a white triangle (left) and a
sphere (right) that are not explicitly drawn in the physical stimulation.
Choose the right answer:
1. The perception of the white triangle and the white sphere are a good
example of the top-down processes applied by the visual system to
create illusory contours.
2. The perception of the white triangle and the white sphere are a good
example of the bottom-up processes that the visual system applies to
create illusory contours.
3. I do not know the answer

Q-15
(A2)

Look at the illusion and answer why we observe the movement of the
background in the static image.
1. The perceived movement is related to the saccadic movements of
the eyes.
2. The perceived movement is related to the principle of proximity.
3. I do not know the answer

Q-32
(C3)

What online tools would you use to search for general information about illusions and perceptual
mechanisms? List them.

Q-37
(C3)

Which scientific bibliography managers do you know? List them.

Q-38

Indicate your level of involvement in the contest.
Answer in a Likert scale (1 very low, 5 very high)

Q-46

Indicate the degree to which you think the contest has helped to consolidate the course contents.
Likert scale answer (1 very little, 5 very much)

Q-55

Indicate to what extent the report was made individually (one or two members of the group) or
collectively (all members).
Likert scale response (1 individual, 5 collective)

PRE

POST

Table 2. Descriptive statistics of the objective variables obtained during the activity

Mean

SD

Minimum

Maximum

Skewness

Theoretical mark

6.34

1.43

2.10

9.43

0.30

Practical mark

7.72

1.40

2.65

9.62

-1.53

Contest mark

6.35

0.97

4.13

7.78

-0.25

Questionnaire - PRE

17.43 / 31

3.57

8.00

24.00

-0.32

Questionnaire - POST

25.37 / 31

3.07

18.00

31.00

0.00

Table 3. Correlations between the scores of the different objective variables obtained during the study.

Difference
PRE-POST
Difference
PRE-POST

1

Contest Theoretical
mark
mark

Practical
mark

.231*

.278**

.217*

1

.404**

.314**

1

.601**

Contest mark
Theoretical mark
Practical mark
* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)
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