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Wikipedia is an open educational resource whose frequency of use and importance in higher education are growing.
However, empirical evidence about Wikipedia’s contribution to students’ academic performance is scant and many hi-
gher education actors express concern regarding its value. By applying a combined theoretical and empirical approach,
we examine the impact of Wikipedia as a primary learning resource on both students’ academic performance and the
perceived value of Wikipedia. Based on an experimental research design conducted with 2,330 university students, we
show that the primary use of Wikipedia in combination with conventional learning resources has a positive effect on
students’ academic performance, and that this effect is moderated by course discipline. Furthermore, the students’ per-
ceived value of Wikipedia is positive and, generally, not influenced by individual academic performance.
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1. Introduction

Wikipedia is a major global initiative that offers open access to organised knowledge (Jiménez-Pelayo, 2009; Saorin;
Pastor-Sanchez, 2011). In higher education, there is growing interest in using Wikipedia as a learning resource, that is to
say, as an instructional resource that can be effectively employed by lecturers for educational purposes. This is not only
because Wikipedia has become a recurrent and informal source of information for university students in their academic
studies (Selwyn; Gorard, 2016; Minguilldn et al., 2017), but also due to initiatives such as the Wikimedia Foundation’s
Wikipedia Education Program, which fosters the use of Wikipedia for instructional purposes among lecturers. In addi-
tion, the mounting pressure on higher education institutions to offer accountability and transparency (Hazelkorn, 2015),
as well as the adoption of a market- and student/customer-oriented model (Saichaie; Morphew, 2014; Guilbault, 2018),
has led them to step up their use of Wikipedia articles and other open education resources (OERs), which are freely avai-
lable to educators and students (Butcher, 2011; Atenas-Rivera; Rojas-Sateler; Pérez-Montoro, 2012). Wikipedia, insofar
as it provides a vast, public repository of online learning resources (Aibar et al., 2015), is considered to be at the core of
the OER movement (De-Freitas; Morgan; Gibson, 2015; Di-Lauro; Johinke, 2017).

Parallel to the advance of Wikipedia in higher education, research in this area has made significant progress in two
lines —albeit in a fragmented fashion—. One research stream has focused on the use of Wikipedia to facilitate collabora-
tion and the collective construction of knowledge (Hadjerrouit, 2014; Ricaurte-Quijano; Carli-Alvarez, 2016; Pifarré; Li,
2018). Here, researchers assess the role of students as authors or editors of Wikipedia articles and how these activities
enhance aspects such as information searches and evaluation practices (Madden et al., 2012), student knowledge (Siga-
lov; Nachmias, 2017) and academic writing and literacy skills (Konieczny, 2016).

Another line of research has centred on the use of Wikipedia as a source of instructional content in educational envi-
ronments and has examined both students’ and lecturers’ perceptions of it. Some studies have observed the positive
attitudes that Wikipedia generates among university students, who appreciate how easy it is to use the platform to
search for information and the extensive amount of references and useful content that it offers (e.g. Alonso-de-Magda-
leno; Garcia-Garcia, 2013). However, some lecturers have raised concerns about its use as a primary learning tool rather
than a casual or complementary resource (Konieczny, 2014; Lladés-Masllorens et al., 2017). They particularly point to
knowledge deficiencies in Wikipedia articles (Azer et al., 2015; Zucker; Kontovounisios, 2018) and a lack of reliability
and transparency in the user-generated content process (Flanagin; Metzger, 2011). However, these quality perceptions
have been found to vary significantly between different fields of knowledge (see Okoli et al., 2014; Mesgari et al., 2015
for reviews). Also, evidence about the educational outcomes of using Wikipedia as an information and learning resource
is scant and inconclusive (Ricaurte-Quijano; Carli-Alvarez, 2016; Walker; Li, 2016; Dawe; Robinson, 2017; Di-Lauro;
Johinke, 2017) and does not consider the potential interplay between the diverse outcomes of the learning process.
Perhaps due to lecturers’ concerns and the lack of consistent evidence about the effectiveness of Wikipedia, there are
still only a few university courses in which lecturers promote the explicit use of Wikipedia as a primary education resour-
ce and assign it an important role in the learning process (Lerga; Aibar, 2015). This paper positions itself within this line
of research. More precisely, it aims to contribute a better understanding of the use of Wikipedia as a primary learning
resource in higher education and the associated educational consequences.

Given that previous research on this subject is fairly limited, we identify contextual, methodological and relationship-spe-
cific opportunities for development. First, the explicit, primary use of Wikipedia (and other OERs) that has been studied
refers to contexts in which OERs fully substitute conventional learning resources (see e.g. Hilton Ill, 2016; Grewe; Davis,
2017). The decision to take this approach may be due to affordability concerns (Allen, 2010) or the notion that using an
OER as the single learning resource is a highly innovative teaching practice (Boston Consulting Group, 2013). But, be-
cause OERs such as Wikipedia are most often used to supplement, clarify or enrich existing learning resources (Butcher;
Hoosen, 2012), our focal context will be the explicit use of Wikipedia in combination with other resources.

Second, as noted by Hilton Il (2016) and Grewe; Davis (2017), previous research has suffered from a weak methodologi-
cal design in terms of the non-random selection of participants, a lack of differentiation between treatment and control
groups and small sample sizes. In an attempt to overcome these shortcomings, we will adopt an experimental design
that includes treatment and control groups, randomly assigning participants to each group and using a reasonably large
enough sample.

Third, we will elaborate and extend the nomological network surrounding the primary use of Wikipedia in a way that is
consistent with the great importance that universities place on assessing educational outcomes (Praslova, 2010; Tam,
2014). Previous studies have highlighted the importance of the perceived value that students give to key elements of
the educational environment and have suggested that students’ value judgements are a contributing factor to their sa-
tisfaction (Hsu et al., 2016; Dofia-Toledo; Luque-Martinez; Del-Barrio-Garcia, 2017) and, ultimately, to their willingness
to continue at the university (Rodriguez-Ardura; Meseguer-Artola, 2016). Based on this reasoning, our nomological
network will include potential causal links explaining students’ perceptions of the value of Wikipedia. Furthermore, we
will consider the mediating role of another potential major consequence of the primary use of Wikipedia —students’
academic performance—. Additionally, to provide a more nuanced understanding of the impact of using Wikipedia, we
will examine the potential moderating role of course disciplines.
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2. Theoretical background

In this section, we discuss the theoretical considerations that have led us to propose our conceptual model. To theo-
retically explain the mediating and causal pathways that influence how students form a positive perception of the va-
lue of Wikipedia, we use theoretical accounts of multiple-text reading comprehension, such as the documents model
framework and service management and consumer behaviour literature on perceived value. Furthermore, previous
bibliometric analyses of Wikipedia and research into disciplinary differences in educational assessment offer theoretical
support for including the interactive effects of course discipline in the model (see Figure 1).

Primary use of H1 Academic H2 Perceived value
Wikipedia performance 4 of Wikipedia
H3 H4
Course
discipline

Figure 1. Conceptual model: the primary use of Wikipedia influences students’ academic performance and the perceived value of Wikipedia

2.1. Academic impact of the primary use of Wikipedia

On the rare occasions in which lecturers prescribe the use of Wikipedia as a primary learning resource in their courses,
Wikipedia is commonly used in combination with other didactic materials to clarify, set the stage for or complement the
information provided by more conventional learning resources such as textbooks, case studies and articles (Aibar et al.,
2015; Selwyn; Gorard, 2016). This combined use of Wikipedia with other primary didactic materials is consistent with
contemporary views of education that claim that learning processes are less about consulting a single didactic material
and performing prearranged tasks and more about critically evaluating and interpreting a multitude of didactic tools,
solving complex problems and contributing to or co-creating learning experiences (see Rasmussen; Damsa, 2017).

For students required to use a variety of information and learning resources, the challenge might be how to meaningfu-
Ily connect, organise and integrate information from these different sources in order to build their knowledge (Barzilai;
Zohar; Mor-Hagani, 2018). Based on theoretical accounts of multiple-text reading comprehension (Wineburg, 1991;
Rouet, 2012), such as Britt; Rouet (2012)’s documents model framework, we could deduce that by integrating and
comprehending Wikipedia content, along with various other didactic materials, students obtain higher levels of unders-
tanding. This is because in their endeavour to coherently understand a given central issue, problem or phenomenon,
students handle multiple resources that often present fragmented, distinct or discrepant information or vary in their de-
sign and trustworthiness (Richter; Maier, 2017; Braten; Braasch; Salmerén, 2020). To construct consistent knowledge,
students integrate the information from individual learning resources as well as across multiple resources (Britt; Rouet,
2012) and build a mental representation of the contributions of each individual resource (Britt et al., 1999); when fa-
cing inconsistencies, they exhibit intense gaze behaviour and reactivate previously read content to integrate it (Schiiler,
2019). This, in turn, facilitates a deeper and more complete understanding of the topic of study, encompassing various
perspectives and insights (Farmer, 2019).

Previous studies on multiple-source comprehension offer evidence of its positive impact on learning (Goldman et al.,
2012; Braasch; Braten; McCrudden, 2018). For example, Palmer; Stewart (1997) showed that the use of a variety of
non-fiction books allowed students to examine a single topic in depth, while synthesising information, enhancing critical
thinking skills and acquiring more in-depth knowledge. In a longitudinal study, Stremsg; Braten; Samuelstuen (2003)
detected that students with the highest grades in a law course made more intertext connections between various infor-
mation sources. Winkel et al. (2006) reported that courses with a greater number of primary resources were associated
with a longer study time and higher grades. Zhang (2018) found that a combination of OERs with a textbook in English
as a foreign language helped students to acquire language knowledge. Also, an exploratory study for a course in statis-
tics observed a better performance among the students required to use Wikipedia together with conventional learning
resources than for their peers who used only regular didactic materials (Meseguer-Artola, 2014). Consistent with this,
we propose the following hypothesis:

H1: The primary use of Wikipedia (in combination with other learning resources) has a positive effect on acade-
mic performance
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2.2. The students’ perceived value of Wikipedia

As suggested by research on students’ information behaviour (e.g. Sin, 2016), most online and social media function as
mere disseminating and sharing venues for short pieces of information and opinions. This might explain why university
students use these media only in the preliminary stages of information seeking (Selwyn; Gorard, 2016) while questio-
ning their completeness, reliability and up-to-dateness as sources of information (Kim; Sin; Tsai, 2014). But, because Wi-
kipedia is specifically devoted to the co-creation of original and accurate content, it is not generally viewed by students
as a conventional online or social media tool but rather as a unique source of valuable “long-form, original information”
(Selwyn; Gorard, 2016).

Wikipedia generates value for university students in a variety of ways. First, it may be useful to students as it allows
them to obtain suitable information for building their own knowledge (Back et al., 2016; Soler-Adillon; Pavlovic; Freixa,
2018). As a matter of fact, Wikipedia is widely used by students to obtain background and introductory information in
order to gain a quick content overview (Kim; Sin; Tsai, 2014); it is also used to obtain more specific information to clarify
issues (Selwyn; Gorard, 2016). This utility benefit of Wikipedia may be particularly apparent among students who are
most experienced in using it (Sigalov; Nachmias, 2017; Soler-Adillon; Pavlovic; Freixa, 2018) or those who have a higher
capacity to evaluate the usefulness of the information obtained (Madden et al., 2012; Kim; Sin; Tsai, 2014). Second,
Wikipedia might offer greater value than conventional learning resources (Knight; Pryke, 2012; Kennedy et al., 2015)
since it offers the possibility to easily obtain complete, reliable and up-to-date information (Lim, 2009). This is because
Wikipedia is widely accessible to students and, even more importantly, students can directly look up the external links
and abundant references cited in the articles and check their accuracy (Becker, 2015). In other words, the numerous
links and references available in Wikipedia contribute to enhancing students’ perception of Wikipedia as a complete
and reliable content source (Mesgari et al., 2015). Another positive aspect is that Wikipedia facilitates students’ access
to up-to-date information (Okoli et al., 2014). Even when dealing with old information, Wikipedia articles have proven
to be more up to date than other sources (Mesgari et al., 2015). Furthermore, Wikipedia provides these benefits at a
minimum cost since it is a free and open resource that is easy to use (Hilton lll, 2016).

On the basis of service management and consumer behaviour literature (Lam et al., 2004; Lee; Chung; Lee, 2012), the
value that students attribute to Wikipedia can be conceived as a cognition-based construct that captures the perceived
net benefits arising from students’ use of Wikipedia. That is to say, the students’ perceived value of Wikipedia indicates a
potential trade-off between what Wikipedia provides students with and the time and efforts students invest when using
it. Therefore, a high perceived value of Wikipedia results from the students’ view that it offers important net benefits, in
terms of utility and convenience, for obtaining complete, reliable and up-to-date information.

A potential causal connection between students’ academic performance and the perceived value of Wikipedia can be es-
tablished since academic performance is considered to be one of the most important learning outcomes (York; Gibson;
Rankin, 2015) and, therefore, a central source of value creation for students. Essentially, a student’s academic perfor-
mance will determine if he or she graduates and even influence his or her entry into high-level occupations (Cai, 2013;
Pinto; Ramalheira, 2017). In order for Wikipedia to provide superior perceived value, it should be able to meet students’
expressed and latent learning requirements. To enable this to occur, academic performance is crucial.

Even though students’ experience of using Wikipedia as a learning resource potentially enhances the understanding of its
benefits (Soler-Adillon; Pavlovic; Freixa, 2018), the specific connections between academic performance and the percei-
ved value of Wikipedia have not yet been explored. However, some recent studies have found evidence linking students’
improved cognitive outcomes with positive judgements of the educational environment as a whole (Duzevi¢; Mikuli¢;
Bakovic, 2016; Wilkins et al., 2016; Luque-Martinez; Dofia-Toledo, 2019). We therefore propose the following hypothesis:

H2: Academic performance has a positive effect on the perceived value of Wikipedia

As suggested by Hilton Il (2016), the causal connection between students’ academic performance and the value they
attribute to OERs such as Wikipedia might be accentuated by students’ opinions and perceptions of the learning envi-
ronment. This might occur when academic performance, rather than being operationalised through objective, register
variables, is measured with subjective scales (Pike, 1999) that assess how students evaluate their learning results.

Because learning is a socially desirable outcome (Podsakoff; MacKenzie; Podsakoff, 2012), a halo effect may exist if it is
measured along with other constructs related to the learning experience (Rodriguez-Ardura; Meseguer-Artola, 2017).
To discard this possibility and provide hard evidence about the potential influence of academic performance on the
perceived value of Wikipedia, we will not operationally define academic performance as the students’ own evaluation of
their learning results but will rather use an objective operationalisation of academic performance.

2.3. Differences between course disciplines

Research has not yet examined the potential moderating role of course discipline on the influence that a primary use of
Wikipedia has on academic performance or the interaction effects of course discipline with academic performance and
perceived value. However, the specificities of the knowledge domain and the departments within the university might
have a relevant impact on the outcomes of students’ learning experiences and perceptions (Umbach; Porter, 2002; Kim;
Sax, 2014).
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Differences in Wikipedia content across disciplines have been explored in previous bibliometric studies (Halavais; Lac-
kaff, 2008; Park, 2011; Tohidinasab; Jamali, 2016; Tomaszewski; MacDonald, 2016), which have revealed that some
specific issues within disciplines are covered more comprehensively and accurately than others. For example, in an exa-
mination of citations of Wikipedia in scholarly publications indexed in the Web of Science databases between 2002 and
2016, Tomaszewski; MacDonald (2016) detected that the Social Sciences Citation Index had the highest rate of Wikipe-
dia citations (4.5 per cent of journals in the Index cited Wikipedia articles), closely followed by the Science Citation Index
(4.2 per cent of the indexed journals); whereas the Arts & Humanities Citation Index had the lowest rate of citations (3.4
per cent of the journals). In line with this, lecturers’ views of Wikipedia vary across disciplines. For example, Eijkman
(2010) noticed more sceptical assessments among lecturers in soft sciences than among their hard science peers; Aibar
et al. (2015) reported a more intense and sophisticated use of Wikipedia in teaching practices by lecturers in natural
sciences and engineering than among those who teach courses in the humanities, social sciences and law. Considering
these differences, it seems reasonable to expect that students taking courses in distinct domains of knowledge benefit
differently from their use of Wikipedia.

H3: Course discipline moderates the effect of primary use of Wikipedia (in combination with other learning re-
sources) on academic performance.

Academic disciplines differ in the cognitive processes they generate, the teaching methods they put in place, the extent
to which theoretical considerations are applied in practice or their emphasis on research (Kember; Leung, 2011; Adler et
al., 2016). Students who find some disciplines or topics very demanding or feel that they involve more coursework may
be less likely to attribute a higher net value to them (Denson; Loveday; Dalton, 2010). This is consistent with the “rigor
paradox” (Clayson, 2009), which suggests that students tend to reward courses where they are marked more leniently
(Centra, 2003; Brockx; Spooren; Mortelmans, 2011) or less challenging courses that require lower levels of effort and
preparation (Thornton; Adams; Sepehri, 2016).

Because course disciplines differ in their difficulty and teaching methods, we suggest that course discipline is a factor
that interacts with academic performance and moderates the causal relationship between academic performance and
perceived value.

H4: Course discipline moderates the effect of academic performance on the perceived value of Wikipedia

3. Methodology

Because rigorous experimental design is the proper choice for studies that seek to examine the causal effects of innova-
tion interventions on the outcomes of learning processes (Longva; Foss, 2018), we used a field experiment to test the
four hypotheses of the conceptual model regarding: the direct and indirect impact of the active use of Wikipedia as an
instructive resource (H1, H2); the moderating role of the course discipline (H3, H4). This approach allowed us to create
a test scenario that manipulates the cardinal use of Wikipedia in a real-world higher education environment. Therefore,
results of this study have strong external validity.

3.1. Participants and design

The participants were 2,330 university students who took part in the experiment. We manipulated the primary use of
Wikipedia (using Wikipedia versus not using Wikipedia) in a 4 x 2 between-course discipline design. The conditions were
derived by combining undergraduate courses in four disciplines (Consumer Behaviour, Human Resources, Marketing and
Statistics) with tasks and activities divided into two groups, whereby one group used Wikipedia as a primary learning
resource and the other did not.

3.2. Stimulus and procedure

All participants were students enrolled in bachelor’s programmes in business administration, tourism or marketing at a
fully-online European university. They were taking a course in one of the four selected disciplinary groups (i.e. Consumer
Behaviour, Human Resources, Marketing or Statistics), which were all in the curriculum of their bachelor’s programmes.
In each course, participants were instructed to complete five assignments and take a final exam to earn course credit.

Participants in the non-Wikipedia condition were not specifically asked to use Wikipedia to prepare their assignments
(i.e. the lecturers explicitly mentioned only conventional didactic materials to be used); whereas students in the Wikipe-
dia condition had to perform two out of five assignments by using Wikipedia along with other core learning resources
(e.g. e-books, business cases, conventional articles and
computer simulators). The assignments that required

Table 1. Student distribution

the use of Wikipedia were uniform across the four cour- Course discipline Using Wikipedia | Not using Wikipedia
ses and consisted in comparing a specific Wikipedia ar- Consumer Behaviour 290 235
ticle with the conventional didactic materials used in Human Resources 510 479
the course. Each Wikipedia article had been previously Marketing 24 38
selected by the correspond.lng cqursg lecturer or lectu- Statistics 388 346
rers, and addressed the main topics, issues or problems

Total 1,232 1,098

tackled in the assessment.
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Participants in each course were randomly assigned to We propose a conceptual model of the
one of the two groups defined by the use (or not) of Wi- . -~ . .
rimary use of Wikipedia as a learnin
kipedia. The distribution of students by course discipline P Y P g
resource

and active Wikipedia use is shown in Table 1.

3.3. Data collection and measurement

Data from the participants in the experiment was gathered through two sources of information: the university’s regis-
trar office and an online questionnaire. The registrar office provided the data on the students’ academic performance
in the four undergraduate courses under study (Consumer Behaviour, Human Resources, Marketing and Statistics), the
students’ overall satisfaction with every course and their satisfaction with the didactic resources used in each course.

Student’s academic performance was measured by the final mark attained in the course and ranged from 1 (unsatisfac-
tory) to 10 (excellent work). Student’s overall satisfaction and student’s satisfaction with didactic resources were both
drawn from the online student evaluation of teaching (SET) survey, conducted by the registrar office at the end of the
academic semester. The two satisfaction items were measured through a 5-point Likert scale ranging from 1 (not satis-
fied at all) to 5 (completely satisfied).

An online questionnaire was used to collect the data about the participants’ perceived value of Wikipedia. The ques-
tionnaire was included in two out of the five assighments of the students enrolled in the courses using Wikipedia. To
measure the students’ perceived value, we adapted Meseguer-Artola et al. (2016)’s scale, whose items were originally
developed by Shen; Cheung; Lee (2013) and Sussman; Siegal (2003). This scale considers four dimensions of perceived
value: usefulness, completeness, reliability and up-to-dateness (see Table 2). Respondents had to rate their answers
using a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).

Table 2. Questionnaire measurement scale of perceived value of Wikipedia

Dimensions Scale items

Usefulness (PV1) Has Wikipedia been useful in helping you meet the learning objectives of this assignment?

(PV2) In comparison with the other course learning resources, do you think that Wikipedia gave you a complete view of

Completeness the issues being studied?

(PV3) In comparison with the other course learning resources, do you think that Wikipedia provided you with reliable

Reliabili A : . ) -
eliability information about the issues being studied?

(PV4) In comparison with the other course learning resources, do you think that the information in Wikipedia was up to

Up-to-dateness date?

Since each perceived value dimension was measured twice (i.e. in two assignments), the value of the associated item
resulted from the mean of the two answers obtained. Hence, the construct was measured through four items (PV1, PV2,
PV3 and PV4) and computed as the mean of the Qi dimension scores obtained in the two assignments:

PVi = QiassessmentA ; QiassessmentB , i= 1’2,3'4

4. Tests and results

To empirically examine the validity of hypotheses H1 and H3 of our model, we used t-tests on data gathered from all students
in the 4 x 2 groups (i.e. 2,330 students). This allowed us to determine whether there were significant differences between the
groups in which Wikipedia was used as a primary learning resource and the others in which Wikipedia was not explicitly used.

The mean final mark for the groups of students using Wikipedia was 6.85 and for those groups not using Wikipedia was 6.13
(see Table 3). Across course disciplines, students in the two groups who took the marketing course achieved the highest
marks: marketing students actively using Wikipedia earned a mean final grade of 7.62 and students not using it, 7.21. At
the other end, we found that the final grade of each group of students enrolled in statistics was below the overall mean.

The result of a two-sample t-test for equal means (t = 12.76, p = 0.00) confirmed that there was a statistical difference
between the final grades of the students actively using Wikipedia and those not using it. Because the value of the mean
was higher for the users’ group (versus the non-users’ group), we deemed that academic performance was higher when
Wikipedia is included in the course design.

To test the moderator effect of course discipline on the causal connection between Wikipedia use and academic per-
formance, we considered the mean scores of the final marks in each of the 4 x 2 groups and the differences between
course disciplines. The t-tests showed that final marks were generally higher for students who used Wikipedia (p-values
< 0.05), and also that the intensity of the effect of Wikipedia use differed across courses: the t-statistics were clearly
distinct from each other, especially in the cases of Marketing and Statistics (with greater p-values than courses in Consu-
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mer Behaviour and Human Resources). Furthermore, participants who took courses in Consumer Behaviour and Human
Resources benefited more academically from using Wikipedia than students enrolled in the other two courses. All of this
suggests that course discipline plays a moderating role in the influence that Wikipedia use has on academic performance
and hence H3 is supported.

Table 3. Influence of Wikipedia use on overall final marks and across course disciplines

Mark t-test Course discipline Mark Difference t-test
12.759* Consumer Behaviour 6.885 +0.904 9.223*
Human Resources 7.117 +0.705 8.120*%
Using Wikipedia 6.846
Marketing 7.620 +0.407 2.250%*
Statistics 6.378 +0.634 5.828*
Consumer Behaviour 5.981
Human Resources 6.412
Not using Wikipedia 6.130
Marketing 7.213
Statistics 5.744

*p-value = 0.000, **p-value = 0.030

To examine H2 and H4, we conducted analyses on the subsample of the 1,232 students who used Wikipedia as a primary
learning resource. Preliminary results on the perceived value of Wikipedia indicated that up-to-dateness was the most
valued dimension, followed by usefulness (Table 4). The less valued components were completeness (with a mean score
below 3) and reliability (very close to the middle score). Pairwise samples t-tests showed that differences in perceived
value were significant between completeness and reliability, but not between usefulness and up-to-dateness.

Table 4. Mean scores of perceived value items and tests for differences

Pairwise samples t-test
Items Mean s.d. PV2 PV3 PV4
Usefulness PV1 3.193 1.137 -12.536* -3.651* 1.827*
Completeness PV2 2.780 0.934 -8.270% -13.171*
Reliability PV3 3.049 1.010 -6.073*
Up-to-dateness PV4 3.259 1.089

*p-value < 0.050

We divided participants into three groups according to their academic performance: low-performing students (whose
final marks were lower than 6), medium-performing students (with final marks between 6 and 8) and high-performing
students (with marks higher than 8). The descriptive statistics of the items for each performance group did not yield
great differences between groups (see total results in Table 5). After comparing these results with the general results (Ta-
ble 4), we found that the most valued dimension of Wikipedia in each group was its up-to-dateness (completeness was
the least valued facet). Although these perceptions prevailed in all course disciplines, differences between performance

Table 5. Mean and standard deviation of the items for each performance group

PV1 PV2 PV3 PV4
Low performance 3.521(0.818) 2.875(0.822) 3.281(0.862) 3.521(0.973)
Consumer Behaviour Medium performance 3.393(1.073) 2.895(0.851) 3.238(0.925) 3.688 (0.887)
High performance 3.184 (1.044) 2.974 (0.790) 3.237(0.872) 3.474 (0.905)
Low performance 3.500 (1.036) 3.000 (1.066) 3.375(1.088) 3.384(1.031)
Human Resources Medium performance 3.596 (1.112) 3.046 (0.935) 3.101 (0.962) 3.342(1.085)
High performance 3.333(1.097) 2.934 (0.947) 3.354 (0.840) 3.419(1.054)
Low performance 3.900 (1.084) 3417 (1.114) 3.083(1.021) 4.000 (0.949)
Marketing Medium performance 3.396 (1.225) 3.087 (0.996) 2.870 (0.968) 2.934(1.090)
High performance 2.333(1.392) 2.833(1.392) 2.063 (0.980) 2.111 (1.244)
Low performance 2.729 (1.090) 2.531(0.862) 2.845(1.011) 3.031(1.107)
Statistics Medium performance 2.861 (1.044) 2.446 (0.825) 2.737 (1.031) 3.003 (1.059)
High performance 2.375(1.042) 2.188 (0.637) 2.500 (1.013) 2.638(1.019)
Low performance 3.154(1.088) 2.763 (0.944) 3.097 (1.023) 3.269 (1.074)
Total Medium performance 3.299 (1.126) 2.817(0.917) 3.012(0.993) 3.309 (1.060)
High performance 3.033(1.168) 2.755(0.942) 3.072(0.982) 3.168 (1.113)
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groups were greater for students who took marketing and statistics courses. Particularly, high-performing students in
Marketing and Statistics gave the lowest scores in all four items related to perceived value, but this was not the case in
the other two disciplines.

Since perceived value is a latent variable measured with four items, we checked its internal reliability and convergent
validity (Table 6). First, the Cronbach’s a value was clearly above the minimum 0.70 level required, and the item-total
correlations were greater than the recommended cut-off of 0.50 (Hair et al., 2010) —all of which demonstrated the cons-
truct’s good reliability—. Second, the factor analysis of the four items showed that there was just one component with
an eigenvalue greater than 1 (A = 2.35), which retained 58.74% of the information contained in the initial variables, and
all factor loadings were greater than 0.70. We thus inferred that convergent validity was achieved (Hair et al., 2010).

Table 6. Internal reliability and convergent validity

Items Cronbach’s a Item-total correlations Factor loadings
PV1 0.763 0.599 0.797
PV2 0.569 0.770
PV3 0.563 0.764
PV4 0.529 0.734

After ensuring that the composite of the four scale items was adequate for measuring the students’ perceived value of
Wikipedia, we assessed its relationship with academic performance and course discipline by means of anova analyses.

For each performance group, we computed the mean scores of the projection of the perceived value for every student
onto the principal component of the construct. In the total case, the p-value of the anova was clearly higher than 0.05
(Table 7). This indicated that there were no significant differences between groups, so perceived value does not depend
on academic performance. Nevertheless, significant differences did exist between groups in the course disciplines in
Marketing and Statistics (with p-values lower than 0.05). According to the descriptive statistics (Table 5), high-perfor-
ming students in Marketing and Statistics had the lowest perceived value. Therefore, the moderator effect of course
discipline on the relationship between academic performance and perceived value was confirmed (H4). In addition, H2
was partially supported for the courses in Marketing and Statistics —precisely those within which students benefited less
from Wikipedia use—.

Table 7. Anova tests for the differences in perceived value between groups

Sum of squares d.f. Mean square F p-value

Between groups 0.191 2 0.095 0.136 0.873
Consumer Behaviour Within groups 142.309 203 0.701

Total 142.500 205

Between groups 0.238 2 0.119 0.132 0.876
Human Resources Within groups 307.193 341 0.901

Total 307.431 343

Between groups 11.135 2 5.567 5.292 0.010
Marketing Within groups 34.716 33 1.052

Total 45.851 35

Between groups 6.503 2 3.252 3.655 0.027
Statistics Within groups 266.039 299 0.890

Total 272.542 301

Between groups 2.400 2 1.200 1.230 0.293
Total Within groups 863.672 885 0.976

Total 866.071 887

We took a closer look at the students’ perceived value of Wikipedia across course disciplines (see Table 8). First, we
found that students that gave the lowest scores to Wikipedia’s value were the ones taking a course in Statistics —which
can be considered as an applied, yet hard, science (Biglan, 1973)—. More precisely, statistics students assigned the
poorest ratings to the perceived value’s dimensions of usefulness, completeness and reliability. Also, they rated all four
dimensions of Wikipedia’s value with scores below the middle level of 3. On the opposite side of the ledger, the students
on consumer behaviour and human resources courses allotted the greatest marks to the perceived value dimensions of
usefulness, reliability and up-to-dateness.

Overall, the significant differences obtained in Wikipe- q . | desi
dia’s perceived value across various course disciplines We conduct an experimenta esign

were consistent with the “rigor paradox” (Clayson, using a sample of 2,330 students
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2009) and previous evidence pointing to disciplines’ role in students’ academic perceptions (Kim; Sax, 2014). It became
apparent that the active use of Wikipedia in a not-soft, quantitative course like Statistics tended to elicit the poorest
ratings. However, the question was whether these results could be attributed only to the intrinsic difficulty of the course
or also to the instructional practices that the lecturer puts in place —particularly the teaching strategies he or she imple-
ments to integrate Wikipedia with other didactic materials and use them successfully—.

Second, to shed some additional light on the potential connection of Wikipedia’s value with the educational service
provided by the lecturer, we compared the students’ perceptions of Wikipedia to the SET data on students’ overall sa-
tisfaction with the course and to the students’ satisfaction with the whole set of learning resources used in the course.
As seen in Table 8, students’ perceptions on Wikipedia were positively correlated with the SET data across all discipline
courses. Yet, compared with the rest of disciplines, statistics students had the worst satisfaction levels.

Table 8. Student satisfaction and perceived value of Wikipedia across disciplines

L Overall satisfaction with Satisfaction with the Perceived value of Wikipedia
Course discipline A
the course learning resources PV1 PV2 PV3 PV4
Consumer Behaviour 3.82 3.66 3.39 2.88 3.27 3.61
Human Resources 4.02 3.95 347 2.98 3.23 3.35
Marketing 3.71 3.54 3.21 3.08 2.73 291
Statistics 3.58 3.22 2.75 2.45 2.73 2.96

Third, it became clear that the perceived value of Wikipedia was largely positive across disciplines but slightly lower than
the SET satisfaction scores it was compared to (i.e. overall course satisfaction, satisfaction with the learning resources).
This suggests that additional effort should be made to better embed Wikipedia in the set of didactic resources offered
to students. Indeed, lecturers should pay special attention to the completeness of the Wikipedia articles they choose for
their courses, since this was the quality aspect of Wikipedia that received the lowest ratings (except among marketing
students).

5. Concluding remarks

This paper examines the academic and perceived value effects of using Wikipedia as a primary learning resource, not
to fully substitute conventional textbooks and didactic tools but rather to be used in combination with them —since this
is the most common and natural case—. Overall, it contributes to a more systematic comprehension of the educational
impact of Wikipedia in three ways.

Firstly, it proposes a novel research framework for studying the outcomes of Wikipedia use in education, integrating mul-
tiple-text reading comprehension theories and service management and consumer behaviour perspectives into theore-
tical accounts in higher education assessment. In essence, the results from empirically testing this integrative approach
suggest that Wikipedia has a positive impact on students’ academic performance. The results also suggest that students’
perceptions of Wikipedia are largely shaped by the course discipline; however, they are only circumstantially influenced
by enhanced academic performance on the course.

Our findings regarding the positive value that students attribute to Wikipedia as a learning resource mirror and comple-
ment those of Soler-Adillon; Pavlovic; Freixa (2018), who considered students’ use of Wikipedia in content co-creation.
More specifically, our results show that students per-
ceive Wikipedia to be an up-to-date, reliable and useful
didactic material. However, they deem that Wikipedia
articles offer room for improvement in terms of com-
pleteness —particularly when compared with conventional learning resources— What is more, students’ appreciation
of Wikipedia’s learning benefits is somewhat lower than that garnered by established didactic materials and does not
depend on the student’s academic success in the course.

Wikipedia enhances students’ academic
performance

The second contribution is made by extending multiple-text reading comprehension theories, not only by including the
consequences of processing, integrating and applying information on students’ academic performance but also by yiel-
ding insights about how the enrichment of using diverse sources of information in the learning process interacts with
course disciplines.

Thirdly, and lastly, this study adds a line of evidence to the educational assessment debate about the relationship be-
tween learning and students’ evaluation of the educational environment. To minimise the risk of common method bias
—so disconcertingly apparent in previous studies— we measured learning objectively in order to eliminate any source of
halo effect interfering with the potential interplay of student performance and perceived value. Our results echo those
observed in Clayson’s (2009) meta-analysis of the literature insofar as they demonstrate that the average relationship
between learning and students’ perceptions is insignificant and reveal that this path is more circumstantial. On the one
hand, we did not find full support in our data sample for a direct causal relationship between academic performance and
perceived value. On the other hand, we detected significant statistical differences in perceived value between students’
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performance profiles for some specific course discipli- Course discipline moderates the impact
nes. Indeed, the students’ perceived value of Wikipedia on academic performance

was significantly higher in the two courses where the po-
sitive academic impact of using Wikipedia was more pronounced (Consumer Behaviour and Human Resources).

Furthermore, the study has some important limitations that offer opportunities for further research. First, we did not
assess the role of student engagement, which could mediate the relationship between academic performance and per-
ceived value. Engagement may act as a pathway to academic success (Picton; Kahu; Nelson, 2018) and involve aspects
of the educational experience not considered here, including a student’s commitment, self-efficacy and positive affect
(Kahu; Nelson, 2018). In turn, the potential role of engagement might be influenced not only by academic performance
but also by other factors such as personality (Strahan; Credé, 2015).

Second, our data was collected from 2,230 students in a non-comprehensive set of course disciplines of bachelor’s
programmes at a fully-online university. The relatively narrow range of courses, programmes and educational methods
considered in the empirical study contributes to have small variance in the model estimation remaining unexplained; so
it might increase the power of hypothesis tests. However, it has limited external validity. Future research might therefore
assess whether the observed causal and moderating relationships should be generalised to and across a wider spectrum
of disciplines, educational settings and times.

Third, the direction of the causal path from academic performance to perceived value is based on the assumption that
enhanced performance, due to the use of Wikipedia, can provide students with additional academic value, thus lea-
ding to a higher perceived value of Wikipedia. Due to the possibility of cross-category variation in this relationship, the
sample size of future studies should be increased to fur-

ther examine this variation. Added to this, subsequent The perceived value of Wikipedia is mo-
research could explore whether this relationship might derated by course discipline

also be the other way round. The theory of planned be-

haviour (Ajzen; Fishbein, 2014) gives grounds for the alternative notion that students’ evaluation of Wikipedia could
explain their future behaviour in terms of academic performance.

This research may help lecturers and higher education professionals dismiss their concerns about Wikipedia and pro-
mote its inclusion in the core portfolio of effective learning resources. We recommend that higher education actors
encourage the use of Wikipedia as a primary education resource in combination with conventional didactic materials in
order to provide students with an enriched diversity of information and learning resources.
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