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Abstract
The educational use of portfolios has been increasing in the last few years, espe-
cially as technology has also developed electronic versions of portfolios. Although 
there is abundant information about their benefits and practice description, few stud-
ies provide empirical evidence of their implementation. The objective of this study 
was to provide initial evidence about the use of the portfolio in higher education. 
Concretely, we aimed 1) to explore the correlation between students’ performance 
on the portfolio and their performance on more traditional assessment methods 2) to 
explore whether student’s personal variables predict performance in key elements of 
the e-portfolio, such as individual reflections, and if these contribute to general aca-
demic performance in the course, and 3) to evaluate whether the use of the e-port-
folio during a semester changes the students’ self-efficacy and engagement. For this 
purpose, an initial sample of 73 students were recruited, and an e-portfolio (based on 
Mahara) was implemented over a semester. The results showed that performance on 
the portfolio correlated with the score obtained on multiple choice tests. There was 
an increase in self-efficacy after one semester of e-portfolio implementation, and 
engagement proved to be an important predictor of the final course grade through 
the mediation of individual reflections. These results offer preliminary and promis-
ing evidence about the relationship of a specific element of e-portfolios, individual 
reflections with several variables related to academic achievement such as self-effi-
cacy and engagement.
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1 Introduction

An e-portfolio can be defined as “a digitized collection of artifacts including dem-
onstrations, resources, and accomplishments that represent an individual, group or 
institution” (Lorenzo & Ittelson, 2005). Portfolios have been widely used in arts as 
a way to exhibit the skills and achievements of an artist, or in business to show the 
financial potential of an enterprise (Barrett, 2007). However, portfolios, mainly in 
their electronic format (e-portfolios), are gaining ground in educational settings, 
especially in the field of teacher education (Totter & Wyss, 2019). In this context, 
the portfolio takes a step further, and is more than a collection of artifacts because it 
encourages critical reflection, facilitates both formative and summative assessment, 
and reveals the acquisition of competences (Amaya et al., 2013; Mohammed et al., 
2015; Ring et  al., 2009). In addition, it is argued that the e-portfolio captures the 
learning process itself (Barrett, 2007) because the student’s progress can be moni-
tored along the way (Gómez et al., 2013; Mohammed et al., 2015). It also allows the 
exchange of ideas and feedback (Lorenzo & Ittelson, 2005), key elements in forma-
tive assessment as well (Gedye, 2010), and one of the most important factors influ-
encing learning (Hattie & Timperley, 2007; Wisniewski et  al., 2020). Ultimately, 
some authors argue that it is most suitable for student-centred, rather than teacher-
centred, learning environments (Clark & Eynon, 2009; Harun et al., 2021; Stefani 
et al., 2007) and allows students to be more active, self-regulated and autonomous in 
their learning process (Amaya et al., 2013).

Therefore, the rationale for using e-portfolio, as well as its potential benefits, are 
striking. Bearing in mind all these advantages, it is not surprising that the use of 
the e-portfolio is increasing in higher education institutions worldwide, especially in 
the United States (Clark & Eynon, 2009). In Spain, tentative steps forward include 
the creation of the “RED portfolio” (Barberà et al., 2009), although the use of the 
e-portfolio is not generalized across institutions (European Network of ePortfolio 
Experts & Practitioners, 2015).

Among the different reasons that may be hindering the dissemination of the 
e-portfolio in education, an important one is teachers’ resistance to use assessment 
methods other than the traditional exam, fearing the lack of objectivity (Litchfield 
& Dempsey, 2015). A way to overcome this resistance could be the demonstration 
of the extra benefits of the e-portfolio without the risk of losing the objectivity that 
academic achievement, or variables enhancing it, presents. Another hindrance, as 
Clark and Eynon (2009) note, is that the e-portfolio movement lacks a robust body 
of published practices. Although there is an important body of information about 
theoretical considerations and descriptions of practices, more empirical research 
about effective e-portfolio practices and their impact on student learning is needed 
(Kahn, 2014). In this sense, few published studies assess the impact of the e-portfo-
lio on academic achievement and other related variables.

Academic achievement is currently a main concern in higher education, as it 
has important social, psychological, and economic repercussions (Mayhew et al., 
2016). Two variables linked to academic achievement are academic engage-
ment and academic self-efficacy. Academic engagement is defined as “a positive, 
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fulfilling, and work-related state of mind that is characterised by vigour, dedica-
tion, and absorption” (Schaufeli et al., 2002). Academic self-efficacy is the belief 
in one’s capabilities to organize and implement actions leading to learning or per-
formance at designated levels (Bandura, 1977). High levels of engagement and 
self-efficacy are related to an increased level of academic performance (Honicke 
& Broadbent, 2016; Lei et al., 2018).

According to Bandura (1986), self-efficacy is a cognitive variable that can 
influence and be influenced by behaviour and environment. And according to 
Schaufeli’s et al.’s (Schaufeli et al., 2002) definition of “state of mind”, engage-
ment could also be considered a cognitive factor. Therefore, we could expect bidi-
rectional influences between engagement and students’ behaviour and environ-
ment. That is, educational interventions, as the e-portfolio implementation, may 
lead to changes on students’ self-efficacy and engagement, and vice versa, stu-
dents’ self-efficacy and engagement may predict the performance on the e-port-
folio tasks.

It has been argued that the use of the e-portfolio promotes students’ active 
engagement in their learning (Barrett, 2007; Ring et al., 2009), although the empiri-
cal evidence is somewhat limited and based mainly on student’s opinion (see for 
example, Abuzaid et al., 2021; Felea & Stanca, 2019; Harun et al., 2012; Hegarty 
& Thompson, 2019), but not on validated measures. In addition, previous studies do 
not show whether students’ engagement predicts performance on the e-portfolio or 
vice versa.

There is more evidence, however, that the use of the e-portfolio promotes a 
higher self-efficacy on students. For instance, there is evidence that students who 
use portfolios present higher levels of self-effficacy (see for example, van Dinther 
et al., 2015; Ziegler, 2014; but see Franco et al., 2020 for contradictory evidence), 
and that there is an overlap between student’s self-reported competence in the port-
folio and self-efficacy (Bergil & Sariçoban, 2017). These results appear to extend to 
the electronic portfolio as well. For example, Huang et al. (2011) found that inter-
net self-efficacy significatively predicted student’s satisfaction with the e-portfolio. 
We note, however, that same as with engagement, previous studies have mainly 
employed qualitative methodologies and relied on the students’ surveys of opinion 
to reach to these conclusions (see for example, van Dinther et al., 2015) but not in 
quantitative studies using validated questionnaires (with the exception of the studies 
of Huang et al., 2011 and Ziegler, 2014). Furthermore, with the exception of Huang 
et al. (2011), who found that self-efficacy predicts satisfaction with the e-portfolio, 
no study to date explores the direction of the relationship between self-efficacy and 
the use of the e-portfolio, focusing especially in individual reflections as a key ele-
ment of the e-portfolio. In words of Mackenna (McKenna et al., 2017) “More empir-
ical research is required to establish whether […] e-portfolios have a positive effect 
on students’ perceived self-efficacy”.

All in all, it would be important to explore the bidirectional relationship between 
e-portfolio use and variables such as engagement and self-efficacy using validated 
questionnaires (in order to facilitate the comparison among studies) and determine if 
key elements of the e-portfolios, such as the individual reflections, are the elements 
contributing to these improvements.
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1.1  Objectives

Considering the aforementioned antecedents, the main aim of this study was to pro-
vide initial evidence about the effectiveness of the e-portfolio as a suitable method in 
higher education. For this purpose, three specific objectives were set: 1) to explore 
whether achievement through individual reflections correlates with achievement 
through more traditional activities such as individual tests and group assignments; 
2) to explore whether student’s personal variables predict performance in key ele-
ments of the e-portfolio such as the individual reflections, and whether its use has an 
effect on academic performance; and 3) to evaluate if the use of the e-portfolio dur-
ing a semester changes students’ self-efficacy and engagement.

2  Methods

2.1  Participants

A total of 80 students of the Bachelor’s Degree in Psychology (University of 
Zaragoza), aged between 19 and 24  years, were enrolled on the Educational Psy-
chology course in which the e-portfolio was implemented. Of these 80 students, 
six decided not to use the e-portfolio and one quit using it by the end of semester. 
Therefore, a final sample of 73 students (60 males and 13 females) participated in 
the study.

2.2  Instruments and measures

A repeated measures design was employed (see Fig. 1). Before and after the treat-
ment phase, students were asked to fill out both engagement and self-efficacy 

Fig. 1  Schematic overview of the study design
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questionnaires (see below). The treatment phase consisted of the e-portfolio imple-
mentation in the Educational Psychology course. The course syllabus included four 
main topics: History and Concept of Educational Psychology, Behavioural Models 
of Learning, Cognitive Models of Learning and Motivational Models in Education.

We employed the University of Zaragoza institutional tool for e-portfolios, 
Mahara (www. mahara. unizar. es). Mahara (www. mahara. org) is an open-source 
software created by the Government of New Zealand (Mohammed et  al., 2015). 
It includes several features such as pages and collections, forums, and the typical 
features of a social network such as “walls” and the possibility of connecting with 
friends and joining groups. Importantly, it can be used both individually and in 
teams, allowing cooperative or collaborative learning.

Two instruments were selected to assess both pre- and post academic self-efficacy 
and engagement:

– Self-efficacy. We employed the Perceived Self-Efficacy Specific for Academic 
Situations Scale (EAPESA; Palenzuela, 1983) to evaluate students perceived 
self-efficacy before and after the use of the e-portfolio. This scale consists of 10 
items (e.g., ‘I feel confident approaching situations that test my academic abil-
ity’) assessed on a four-point scale (1 = never, 4 = always). Higher scores indi-
cate higher perceived academic self-efficacy. The reliability of the scale in our 
sample, measured by Cronbach’s alpha, was .86 and .88 for pre and post, respec-
tively.

– Engagement. We employed an adaptation of the Utrecht Work Engagement 
Scale (UWES-S; Schaufeli et al., 2006) to the academic field. The original scale 
includes 17 items (e.g., ‘I can study for long periods of time’) which measure 
three factors, namely Vigour, Dedication, and Absorption, on a Likert-type scale 
ranging from 0 (never) to 7 (every day). We adapted the scale by replacing the 
work-specific terms with academic terms (i.e., in the item “I am enthusiastic 
about my job” the word “job” was replaced with “studies”). Preliminary analy-
ses conducted in our laboratory with other samples revealed reliability problems 
with the factor Absorption (Cronbach alphas between .52 and .57; unpublished 
data), and with the factor loadings of some items of the other subscales. There-
fore we eliminated the Absorption subscale and those problematic items, which 
lead to a scale composed of 13 items loading on one of two factors: Vigour and 
Dedication. The reliability of the scale in our sample, measured by Cronbach’s 
alpha, was .90 and .92 for pre and post, respectively.

Each one of the four course topics were assessed with the individual reflections’ 
activity of the e-portfolio, and with multiple choice tests.

– Individual reflections. At the end of each topic, students wrote an individual 
reflection on their e-portfolio and share it with the teacher. This activity was 
intended to incorporate metacognitive reflection and reflective writing, key 
elements of the portfolio (Eynon et  al., 2014) as they facilitate the integrative 
connection of learning in and out the classroom (Eynon et  al., 2014; también 
nombráis a Dewey y Rogers). Individual reflections were expected to include 1) 

http://www.mahara.unizar.es
http://www.mahara.org
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metacognitive analyses (e.g., statements about which concepts were harder to 
understand, understanding ratings, and reflections on how they could improve 
their understanding); 2) applications of the learned concepts and theories to 
real life through examples (e.g., the students could reflect on how several moti-
vational theories influenced their own educational trajectory), and 3) critical 
visions of the topic (e.g., argued criticism of the learned concepts and theories 
or their applications to education). In total, the student had to write four indi-
vidual reflections over the course, one per topic. The course instructor corrected 
the individual reflections with a rubric (see Table 1). Since the students are used 
to be graded on a 0 to 10 scale, the scores of the rubric were adjusted to 10. The 
scores in this activity were averaged and ranged from 0 to 10.

– Multiple-choice tests. Students completed a multiple-choice test at the end of 
each topic (a total of 4). The tests, designed by the course instructor following 
the course’ syllabus, included about 10 questions with three response alternatives 
and were administered online (through the Questionnaire tool of the Learning 
Management System Moodle). Incorrect answers were penalized with 1/3 of the 
points of a correct answer. In total, the students had to complete four multiple-
choice tests over the course. The scores of this activity were averaged and ranged 
from 0 to 10.

In addition, students were required to conduct a group project, which consisted of 
an essay on a theoretical or practical resolution of an education-related problem. The 
teacher guided the students during the semester and used a rubric to assess the pro-
ject. The rubric included key criteria such as the quality of the bibliography, APA 
normative adjustment, argumentation, grammar, and critical vision. The scores of 
this activity ranged from 0 to 10.

The final course grade could be obtained as it follows: up to 5 points through a 
series of activities programmed by the teacher (watching video lectures, answering 
questions, problem-solving, and class presentations); up to 2 points (adjusted from 
10, see above) through the individual reflections collected in the e-portfolio; up to 
2 points (adjusted from 10, see above) through the multiple-choice tests; and up to 
1 point (adjusted from 10, see above) through the group project. In summary, we 
collected four measures of students performance: scores on individual reflections, 
scores on multiple choice-test, scores on the group project and lastly, the total score 
of the course.

2.3  Procedure

This study was designed following the ethical principles of the International Decla-
ration of Helsinki. The participants were informed about the objectives of the study 
and data treatment. They had to give their consent for data analysis, following the 
Law 3/2018, of December 5, on the Protection of Personal Data and guarantee of 
digital rights.



1 3

Education and Information Technologies 

Ta
bl

e 
1 

 R
ub

ric
 e

m
pl

oy
ed

 to
 a

ss
es

s t
he

 st
ud

en
ts’

 in
di

vi
du

al
 re

fle
ct

io
ns

Le
ve

l 1
Le

ve
l 2

Le
ve

l 3

C
rit

er
io

n
M

er
el

y 
de

sc
rip

tiv
e 

en
tri

es
 th

at
 

ne
ith

er
 in

cl
ud

e 
ap

pl
ic

at
io

ns
 o

f 
th

e 
to

pi
cs

 to
 re

al
 li

fe
 si

tu
at

io
ns

, 
no

r m
et

ac
og

ni
tiv

e 
an

al
ys

is
, n

or
 

cr
iti

cs
 to

 th
e 

to
pi

c.

M
or

e 
el

ab
or

at
ed

, b
ut

 n
ot

 sy
ste

m
at

ic
, r

efl
ec

tio
ns

 th
at

 in
cl

ud
e 

a 
m

et
ac

og
ni

tiv
e 

an
al

ys
is

.
Sy

ste
m

at
ic

 re
fle

ct
io

ns
 w

hi
ch

 
an

al
ys

e 
ea

ch
 p

os
si

bl
e 

as
pe

ct
 o

f 
a 

to
pi

c 
an

d 
in

cl
ud

e 
a 

m
et

ac
og

ni
-

tiv
e 

re
fle

ct
io

n 
an

d/
or

 w
el

l j
us

ti-
fie

d 
cr

iti
cs

 to
 th

e 
to

pi
c.

Ex
am

pl
e

St
ud

en
ts

 d
es

cr
ib

e 
a 

m
ot

iv
at

io
na

l 
th

eo
ry

 b
ut

 d
o 

no
t i

nc
or

po
ra

te
 

ex
am

pl
es

, o
r e

xp
re

ss
 th

ei
r 

su
bj

ec
tiv

e 
op

in
io

n 
ab

ou
t t

he
 

to
pi

c 
w

ith
ou

t a
ny

 m
et

ac
og

ni
tiv

e 
el

ab
or

at
io

n.

St
ud

en
ts

 a
na

ly
se

 so
m

e 
m

ot
iv

at
io

na
l t

he
or

ie
s t

hr
ou

gh
 re

al
 li

fe
 e

xa
m

pl
es

 b
ut

 ig
no

re
 

ot
he

rs
, a

nd
 in

cl
ud

e 
a 

m
et

ac
og

ni
tiv

e 
re

fle
ct

io
n.

St
ud

en
ts

 d
es

cr
ib

e 
ap

pl
ic

at
io

ns
 

in
 re

al
 li

fe
 o

f a
ll 

th
e 

m
ot

iv
a-

tio
na

l t
he

or
ie

s s
tu

di
ed

, m
ak

e 
a 

m
et

ac
og

ni
tiv

e 
re

fle
ct

io
n,

 a
nd

/
or

 a
 c

rit
ic

 o
f t

he
 a

pp
lic

at
io

n 
of

 
so

m
e 

of
 th

es
e 

th
eo

rie
s t

o 
re

al
 

ed
uc

at
io

na
l s

ce
na

rio
s.



 Education and Information Technologies

1 3

The study included a pre-test and a post-test assessment, employing both the 
EAPESA and UWES-S (see Fig. 1). The pre-test (baseline) was conducted during 
the first class, when students did not even know the methodology of the course, 
whereas the post-test was conducted during the last class, after a whole semester 
working with the e-portfolio. The questionnaires were administered online using 
Google Forms. The order of administration was the same for all the participants: 
first, the EAPESA followed by the UWES-S.

In addition to pre-test administration, on the first day of the course, students 
were informed about the teaching method and the use of Mahara as a central tool 
in the course, course activities, and assessment criteria. Bearing this information 
in mind, the student could choose between continuous or final assessment (see 
Fig. 2). If they choose final assessment, they did not have to perform any activity 
related to the e-portfolio, performing a final exam at the end of the semester. If 
they choose continuous assessment, they had to carry out all the activities related 
to the implementation of the e-portfolio over the entire semester.

For students choosing continuous assessment, the course was structured in dif-
ferent group and individual activities. The group activities were carried out dur-
ing the synchronous sessions, either online or in class. Students were required to 
carry out several activities, such as solving cases or making presentations. The 
individual activities were asynchronous and consisted of studying the material 
before the synchronous sessions (mainly watching videos and reading papers) and 
writing their individual reflections at the end of each topic (see the Instruments 
and measures section). Both the individual reflections and group activities were 
collected in the Mahara e-portfolio, which the teacher could access to provide 
feedback.

Fig. 2  Procedure and teaching assessment options
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2.4  Data treatment and statistical analyses

Only 6 out of 80 students did not follow the course regularly and therefore, they 
were assigned to the final exam. Of the remaining 74, only one student left the con-
tinuous assessment and therefore, had to take the final exam. Thus, 92.5% of the 
students chose to work regularly with the e-portfolio, and 91.25% remained actively 
engaged with it by the end of the semester. We conducted Pearson correlations with 
the scores obtained by these 73 students in the individual reflections, final group 
project, and multiple-choice tests. As completing pre- and post questionnaires was 
voluntary, only 45 of the 73 students completed both pre- and post-tests for engage-
ment and self-efficacy (some students completed the pre-test questionnaire but not 
the post-test and vice versa, and therefore their data were discarded). Once the data 
were collected, they were encoded for subsequent analysis with the statistical pro-
gram SPSS-26 for Windows (George & Mallery, 2019).

The Shapiro-Wilk test was first performed to confirm the assumption of normal-
ity. In order to control type I errors, we employed the bootstrapping method, which 
also tends to yield the highest power (Hayes, 2009).

One of the main novelties in the employment of educational portfolios are criti-
cal reflections and metacognitive exercises. Due to the role that self-efficacy and 
engagement have on academic performance (Honicke & Broadbent, 2016; Lei et al., 
2018), we aimed to explore if critical reflections could have a mediating role in this 
relationship. For this purpose, a mediational analysis was carried out through the 
macro PROCESS v3.5 (Hayes, 2017), putting initial engagement (pre) as the predic-
tor or independent variable, the final grade as the outcome variable, and individual 
reflections as mediators. We first examined the correlations between assessment 
methods and self-efficacy and engagement. Mediation effects were calculated boot-
strapped (k = 10,000), and bias-corrected 95% confidence intervals (CI) were esti-
mated for the indirect effects (Preacher et al., 2007).

Lastly, in order to explore if the whole instruction changed students’ self-efficacy 
and engagement, we conducted a Student’s t test with pre and post scores on these 
variables.

3  Results

3.1  Relationship between achievement and assessment methods

To test whether a student’s academic achievement is similar regardless of the type 
of activity being assessed (that is, if a student with high performance in individual 
reflection also presents high performance in the other more traditional activities), 
Pearson correlations were calculated. There was a low-moderate positive correla-
tion between the final group project with respect the individual reflections (r = 0.36; 
p < 0.05) and the final group project with the multiple-choice tests (r = 0.34; 
p < 0.05). The analysis revealed also a moderate positive correlation between mul-
tiple-choice tests and individual reflections (r = 0.49; p < 0.05). As Table 2 shows, 
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the highest correlation occurred between individual reflections and multiple-choice 
tests.

3.2  Mediational role of individual reflections

Pearson’s correlations between the assessment methods and self-efficacy and 
engagement were first calculated. There was a low-moderate positive correlation 
between individual reflections and self-efficacy at the end of the course (post-test; 
r = 0.30; p < .05) and a moderate positive relationship between individual reflec-
tions and the two engagement subscales (pre-test r = 0.47; p < .01; post-test r = 0.49; 
p < .01). In the same line, the course grade showed a positive low-moderate associa-
tion with self-efficacy (post-test, r = 0.31; p < .05) and engagement (pre-test r = 0.50; 
p < .01; post-test r = 0.48, p < .01). In addition, the multiple-choice tests presented 
positive but low correlations with engagement (pre-test r = 0.31; p < .05; post-test 
r = 0.36; p < .05). The final group project did not show any significant correlation 
with the tests. All correlations are shown in Table 3.

Given these results, in order to explore if student’s personal variables (self-effi-
cacy and engagement) predicted performance in the individual reflections and if this 
contributed to their final grade in the course, a mediational analysis was established. 
Our purpose was to explore if the individual reflections made in the e-portfolio had 

Table 2  Pearson correlations 
between the three activities 
contributing to the continuous 
assessment 

Pearson correlations between the three activities contributing to the 
continuous assessment: means and standard deviation of individual 
reflections, final group project, and multiple-choice test. *p < .05, 
n = 73

Assessment method Mean Std. Dev Individual 
Reflection

Final 
Group 
project

Individual reflection 7.70 1.83
Group final project 6.95 1.56 0.36*
Multiple-choice tests 7.21 1.46 0.49* 0.34*

Table 3  Pearson correlations between assessment methods, course grade, self-efficacy and engagement 
(pre and post) 

 Pearson correlations between assessment methods and scores in self-efficacy and engagement (pre- and 
post-test) scales. *p < 0.05.; **p < 0.01 significant correlation. n = 45

Assessment methods/Scales Self-efficacy Pre Self-efficacy Post Engagement Pre Engagement Post

Individual reflection 0.20 0.30* 0.47** 0.49**
Group final project −0.21 −0.96 0.01 −0.21
Multiple-choice tests 0.24 0.29 0.31* 0.36*
Course grade 0.24 0.31* 0.50** 0.48*
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a mediating effect on the relationship between initial engagement (pre-test) and the 
final course grade.

The results of mediation analyses are illustrated in Fig.  3. Initial engagement 
exerted an indirect effect on the final grade through individual reflections (B = .469 
SE = .1779; 95% CI [−.83, −.13]; p < 0.01). The same analysis was conducted with 
multiple-choice tests score as mediator, but the model was not statistically signifi-
cant (B = −.186, SE = .1602; 95% CI [−.52, .11]).

3.3  Changes in self‑efficacy and academic engagement

To evaluate if there was a change in self-efficacy or engagement by the end of 
the course, Student’s t test were performed and the analysis revealed a signifi-
cant increase in self-efficacy (Fig. 4a) [t (44) = −3.02, p < .005; d = .37] but not in 
engagement (Fig. 4b) [t(44) = −1.250, p = .218; d = 0.09].

4  Discussion

The use of the e-portfolio in education, especially in teacher education, has experi-
mented a high increase in the last decades. However, there are still various unsolved 
questions about its implementation. This study was designed to answer three of 
them. The first one was whether individual reflection scores correlate with those 
obtained with more traditional assessment activities, such as multiple-choice 
tests or the final group project; the second one was whether student’s personal 

Fig. 3  Results of the mediational analysis. Indirect (a x b), total (c) and direct (c’) effects of initial 
engagement (predictor) on the final grade (outcome) via individual reflections made in the e-portfolio. ** 
p ≤ .01. *** p ≤ .001



 Education and Information Technologies

1 3

variables predicts performance in individual reflections and whether these contrib-
ute to improve the final grade in the course; the third one was whether the use of the 
e-portfolio during a semester changes the students’ self-efficacy and engagement.

Our results showed that individual reflection scores correlated positively with 
the performance on both the multiple-choice tests and the final group project. The 
highest correlations were found between the two individual activities, as expected, 
because the final project was a group activity carried out by students with likely dif-
ferent knowledge and skills. Therefore, at least in this experience, we can assert that 
individual reflections may work as good as other “objective” assessment methods, 
or that individual reflections yield the same individual variability as other objective 
assessments.

Both engagement and self-efficacy have been related to academic achievement 
(see, for example, the reviews of Honicke & Broadbent, 2016; Lei et al., 2018). 
Our study shows that both variables are relevant to understand performance on 
the e-portfolio but they operate in different ways. First, the implementation of the 
e-portfolio did not change the levels of engagement, as there was no change in 
engagement from pre- to post-test. However, engagement proved to be an impor-
tant pre-requisite that had an indirect effect on the final course grade through the 
mediation of individual reflections, in line with the results of other studies (see 
Lei et al., 2018, for a meta-analysis of the relationship between student engage-
ment and academic achievement). That is, it appears that a high initial engage-
ment promoted a better performance in the individual reflection activity, which 
in turn contributed to a higher final course grade. Although there was no direct 
effect of initial engagement on the final course grade, the present results inform 
that individual reflections may play an important role in this relationship, as the 
total effect is the sum of many different paths of influence, direct and indirect. 
Future studies should address other paths that may contribute to the relationship, 
considering additional variables. One possible explanation to this indirect effect 
of individual reflections is that the e-portfolio is assumed to support self-regu-
lated learning (Amaya et al., 2013). Critical reflections on the e-portfolio such as 

Fig. 4  Changes in a) the Self-Efficacy Specific for Academic Situations Scale (Self-efficacy) and b) the 
Utrecht Work Engagement Scale (Engagement). Pre- and post-test measures are presented with means ± 
st. dev. *p < .05 significant differences with respect the pre-test, n = 45
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those encouraged in the individual reflections employed in this study have also 
been linked to self-regulated learning, as they improve as instructional strategies 
to develop self-regulated learning (Jenson, 2011). There is also a strong relation-
ship between self-regulation and engagement (Sun & Rueda, 2012; Wolters & 
Taylor, 2012). Therefore, considering that self-regulated learning is a common 
link between engagement and reflective writing such as in the individual reflec-
tions, our results suggest that individual reflections denote a high level of self-
regulation, one of the claimed but not yet experimentally demonstrated benefits 
of e-portfolio implementation. Further studies should confirm this idea as well as 
determine which specific element(s) of individual reflection are contributing the 
most to its mediational role in the relation between initial levels of engagement 
and the final grade of the course.

In contrast to engagement, our results revealed that pre-course levels of self-
efficacy did not correlate with the final course grade or with the performance in 
activities such as individual reflections or multiple-choice tests. However, the imple-
mentation of the e-portfolio over a semester was associated with an increase in 
self-efficacy. In 1986, Bandura proposed the Triadic reciprocally model of causal-
ity, which explained human behaviour by the interaction of three factors: person, 
behaviour, and environment. Perceived self-efficacy is a personal factor, and is both 
a prerequisite to start and maintain an action—that is, to promote a change in the 
behaviour factor (e.g., someone with low perceived self-efficacy in a specific field 
is reluctant to change their behaviour)— and also a variable that is modified by the 
behaviour (e.g., if the person finally starts and completes the task successfully, per-
ceived self-efficacy will increase). In this study, we found that the e-portfolio seems 
to operate in the second way, increasing students’ sense of self-efficacy. Although 
scarce, other studies have found an increase in self-efficacy after educational inter-
ventions. For example, Dunlap (2005) found an increase in self-efficacy after the 
implementation of a problem-based learning methodology in higher education stu-
dents, and Banfield and Wilkerson (2014) reported a similar increase after introduc-
ing gamification as an experiential learning method. According to Bandura’s theory, 
changes in self-efficacy can also come from four sources: vicarious learning, ver-
bal persuasion, physiological states, and performance accomplishments (Bandura, 
1986). Whereas we cannot discard indirect changes in self-efficacy through the first 
three factors, the most probable factor in changing our students’ perceived self-
efficacy was performance accomplishment. The positive correlation found between 
post-test self-efficacy and the final course grade supports this idea. Interestingly, in 
the final course grade, post-test self-efficacy correlated with the individual reflec-
tion scores, but not with other elements such as performance in individual multiple-
choice tests or the group project. Therefore, a specific element of the e-portfolio, 
individual reflections, appears to be quite relevant to understand the changes in 
self-efficacy observed after the portfolio implementation. Interestingly, other stud-
ies testing for the effect of including self-reflection as part of the teaching meth-
ods found the same increases in self-efficacy (Bleicher & Lindgren, 2005; Dunlap, 
2005). This agrees with the evidence showing that self-efficacy and performance 
can be increased, providing the students with opportunities to practice self-evalua-
tion (Schunk & Pajares, 2009), and deserve more research in the future.
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Although these are promising results, several limitations must be mentioned. 
First, as answering the questionnaires was voluntary, the sample size is limited (only 
45 students answered both questionnaires). Moreover, only highly engaged and self-
regulated students may have answered both questionnaires, and this a source of bias. 
Second, the study lacks a control group to compare the e-portfolio intervention with 
a more traditional teaching methodology. For this reason, we cannot conclude that 
there is a causal relationship between the use of the e-portfolio and the observed 
increase in self-efficacy. The third limitation refers to the mediational analyses con-
ducted, as we collected measures at two temporal moments whereas the recommen-
dations are to collect it at three moments: the independent variable at T1, the media-
tional variable at T2, and the dependent variable at T3. The last limitation refers to 
self-reported measures in general, as they are influenced by social desirability.

In spite of these limitations, our results are a first step in the empirical evidence 
for the use of the e-portfolio in higher education. Our results are promising because 
they show that the use of the e-portfolio, or more specifically a characteristic ele-
ment of it, the individual reflections, are related to higher performance during the 
course as well as increased self-efficacy after implementation. The fact that students’ 
engagement predicts overall performance in the course through individual reflec-
tions implies that it would be important to know the starting level of engagement 
of students: it is possible that the e-portfolio is the most suitable method to improve 
performance only in the case of highly engaged students. On the other hand, our 
study suggests that the implementation of the portfolio could be a good method to 
increase self-efficacy. In short, it is necessary to deep into personal variables, such 
as self-efficacy and engagement, related to the use and benefits of the portfolio both 
before and after its implementation. Additional studies shall confirm and extend our 
findings.

Acknowledgements The authors acknowledge the contribution of the Psychology and Sociology Depart-
ment of the University of Zaragoza that has funded the professional English editing service.

Funding Open Access funding provided thanks to the CRUE-CSIC agreement with Springer Nature. This 
research was supported by Teaching Innovation Projects of the University of Zaragoza PIIDUZ_19_098 
and PIIDUZ_19_110.

Declarations 

Conflict of interest None.
The datasets generated during and/or analysed during the current study are available from the correspond-
ing author on reasonable request.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen 
ses/ by/4. 0/.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


1 3

Education and Information Technologies 

References

Abuzaid, M. M., Elshami, W., & Noorajan, Z. (2021). The impact of clinical practice E-portfolio in radi-
ology education during COVID-19 outbreak. Int J Cur Res Rev|, 13(06), 115.

Amaya, P., Agudo, J. E., Sánchez, H., Rico, M., & Hernández-Linares, R. (2013). Educational e-portfo-
lios: Uses and tools. Procedia-Social and Behavioral Sciences, 93, 1169–1173.

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. Psychological Review, 
84(2), 191.

Bandura, A. (1986). Social foundations of thought and action. New Jersey: Englewood Cliffs.
Banfield, J., & Wilkerson, B. (2014). Increasing student intrinsic motivation and self-efficacy through 

gamification pedagogy. Contemporary Issues in Education Research (CIER), 7(4), 291–298.
Barberà, E., Barujel, A. G., & Illera, J. L. R. (2009). Portafolios electrónicos y educación superior en 

españa: Situación y tendencias. Revista De Educación a Distancia (RED),
Barrett, H. C. (2007). Researching electronic portfolios and learner engagement: The REFLECT initia-

tive. Journal of Adolescent & Adult Literacy, 50(6), 436–449.
Bergil, A. S., & Sariçoban, A. (2017). The use of EPOSTL to determine the self-efficacy of prospective 

EFL teachers: Raising awareness in english language teacher education. Journal of Language and 
Linguistic Studies, 13(1), 399–411.

Bleicher, R. E., & Lindgren, J. (2005). Success in science learning and preservice science teaching self-
efficacy. Journal of Science Teacher Education, 16(3), 205–225.

Clark, J. E., & Eynon, B. (2009). E-portfolios at 2.0-surveying the field. Peer Review, 11(1), 18.
Dunlap, J. C. (2005). Problem-based learning and self-efficacy: How a capstone course prepares students 

for a profession. Educational Technology Research and Development, 53(1), 65–83.
European Network of ePortfolio Experts & Practitioners. (2015). Informe ejecutivo nacional: ePortfolio 

en españa. Retrieved from  http:// www. eport folio. eu/ sites/ defau lt/ files/ Natio nalEx ecuti veRep ortSp 
ain. pdf. Accessed on 15 Jul 2021

Eynon, B., Gambino, L. M., & Torok, J. (2014). Reflection, integration, and ePortfolio pedagogy.
Felea, C., & Stanca, L. (2019). (2019). Using e-portofolios in teaching english for academic Purposes–

Developing independent learning skills. Paper presented at the The International Scientific Confer-
ence eLearning and Software for Education, , 2 395-402.

Franco, R., Franco, C. A. G., de Carvalho Filho, M. A., Severo, M., & Ferreira, M. A. (2020). Use of 
portfolios in teaching communication skills and professionalism for portuguese-speaking medical 
students. International Journal of Medical Education, 11, 37.

Gedye, S. (2010). Formative assessment and feedback: A review. Planet, 23(1), 40–45.
George, D., & Mallery, P. (2019). IBM SPSS statistics 26 step by step: A simple guide and reference 

Routledge.
Gómez, J. I. A., Meneses, E. L., & Martínez, A. J. (2013). University e-portfolios as a new higher educa-

tion teaching method. The development of a multimedia educational material (MEM). International 
journal of educational technology in Higher Education, 10(1), 188–209.

Harun, R. N., Raja, S., Hanif, M. H., & Choo, G. S. (2021). The pedagogical affordances of e-portfolio in 
learning how to teach: A systematic review. Studies in English Language and Education, 8(1), 1–15.

Hattie, J., & Timperley, H. (2007). The power of feedback. Review of Educational Research, 77(1), 
81–112.

Hayes, A. F. (2009). Beyond baron and Kenny: Statistical mediation analysis in the new millennium. 
Communication Monographs, 76(4), 408–420.

Hayes, A. F. (2017). Introduction to mediation, moderation, and conditional process analysis: A regres-
sion-based approach Guilford publications.

Hegarty, B., & Thompson, M. (2019). A teacher’s influence on student engagement: Using smartphones 
for creating vocational assessment ePortfolios. Journal of Information Technology Education, 18.

Honicke, T., & Broadbent, J. (2016). The influence of academic self-efficacy on academic performance: 
A systematic review. Educational Research Review, 17, 63–84.

Huang, J. J., Yang, S. J., & Chang, M. C. (2011). The effect of ePortfolio satisfaction on students’ learn-
ing motivation and internet self-efficacy. Journal of Educational Technology Development and 
Exchange (JETDE), 4(1), 10.

Jenson, J. D. (2011). Promoting self-regulation and critical reflection through writing students’ use of 
electronic portfolio. International Journal of ePortfolio, 1(1), 49–60.

http://www.eportfolio.eu/sites/default/files/NationalExecutiveReportSpain.pdf
http://www.eportfolio.eu/sites/default/files/NationalExecutiveReportSpain.pdf


 Education and Information Technologies

1 3

Kahn, S. (2014). E-portfolios: A look at where we’ve been, where we are now, and where we’re (possi-
bly) going. Peer Review, 16(1), 4–7.

Lei, H., Cui, Y., & Zhou, W. (2018). Relationships between student engagement and academic achieve-
ment: A meta-analysis. Social Behavior and Personality: An International Journal, 46(3), 517–528.

Litchfield, B. C., & Dempsey, J. V. (2015). Authentic assessment of knowledge, skills and attitudes. New 
Directions for Teaching and Learning, 142(142), 65–80.

Lorenzo, G., & Ittelson, J. (2005). An overview of e-portfolios. Educause Learning Initiative, 1(1), 1–27.
Mayhew, M. J., Rockenbach, A. N., Bowman, N. A., Seifert, T. A., & Wolniak, G. C. (2016). How col-

lege affects students: 21st century evidence that higher education works John Wiley & Sons.
McKenna, G., Baxter, G., & Hainey, T. (2017). Adopting a virtual learning environment towards enhanc-

ing students’ self-efficacy. Journal of Applied Research in Higher Education,
Mohammed, A., Mohssine, B., Mohammed, T., & Abdelouahed, N. (2015). Eportfolio as a tool of learn-

ing, presentation, orientation and evaluation skills. Procedia-Social and Behavioral Sciences, 197, 
328–333.

Palenzuela, D. L. (1983). Construcción y validación de una escala de autoeficacia percibida específica de 
situaciones académicas. Análisis Y Modificación De Conducta, 9(21), 185–219.

Preacher, K. J., Rucker, D. D., & Hayes, A. F. (2007). Addressing moderated mediation hypotheses: The-
ory, methods, and prescriptions. Multivariate Behavioral Research, 42(1), 185–227.

Harun, R., Safinas, R. N., & Jhee, Y. S. (2012). Enhancing learning through process E-portfolios among 
ESL graduate students in an education university. International Journal of Learning, 18(10).

Ring, G., Weaver, B., & Jones Jr., J. J. (2009). Electronic portfolios: Engaged students create multimedia-
rich artifacts. Journal of the Research Center for Educational Technology, 4(2), 103–114.

Schaufeli, W. B., Bakker, A. B., & Salanova, M. (2006). The measurement of work engagement with 
a short questionnaire: A cross-national study. Educational and Psychological Measurement, 66(4), 
701–716.

Schaufeli, W. B., Martinez, I. M., Pinto, A. M., Salanova, M., & Bakker, A. B. (2002). Burnout and 
engagement in university students: A cross-national study. Journal of Cross-Cultural Psychology, 
33(5), 464–481.

Schunk, D. H., & Pajares, F. (2009). Self-efficacy theory. Handbook of Motivation at School, 35, 54.
Stefani, L., Mason, R., & Pegler, C. (2007). The educational potential of e-portfolios: Supporting per-

sonal development and reflective learning Routledge.
Sun, J. C., & Rueda, R. (2012). Situational interest, computer self-efficacy and self-regulation: Their 

impact on student engagement in distance education. British Journal of Educational Technology, 
43(2), 191–204.

Totter, A., & Wyss, C. (2019). Opportunities and challenges of e-portfolios in teacher education. Lessons 
learnt. Research on Education and Media, 11(1), 69–75.

van Dinther, M., Dochy, F., & Segers, M. (2015). The contribution of assessment experiences to student 
teachers’ self-efficacy in competence-based education. Teaching and Teacher Education, 49, 45–55.

Wisniewski, B., Zierer, K., & Hattie, J. (2020). The power of feedback revisited: A meta-analysis of edu-
cational feedback research. Frontiers in Psychology, 10, 3087.

Wolters, C. A., & Taylor, D. J. (2012). A self-regulated learning perspective on student engagement. 
Handbook of research on student engagement (pp. 635-651) Springer.

Ziegler, N. A. (2014). Fostering self-regulated learning through the european language portfolio: An 
embedded mixed methods study. The Modern Language Journal, 98(4), 921–936.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published 
maps and institutional affiliations.


	The educational e-portfolio: preliminary evidence of its relationship with student’s self-efficacy and engagement
	Abstract
	1 Introduction
	1.1 Objectives

	2 Methods
	2.1 Participants
	2.2 Instruments and measures
	2.3 Procedure
	2.4 Data treatment and statistical analyses

	3 Results
	3.1 Relationship between achievement and assessment methods
	3.2 Mediational role of individual reflections
	3.3 Changes in self-efficacy and academic engagement

	4 Discussion
	Acknowledgements 
	References


