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Abstract—Rapid changes in the labour market have made
reskilling and upskilling more relevant and important for career
development than ever before. As the number of ways to obtain new
skills and competences increases, so does the need for individual
learning paths and support. As one of the most representative
motivation and persuasive information systems, gamification has
been employed as one potential approach for self-growth and skill
development. This article examines how different learners, i.e.,
students in higher education and lifelong learners who develop their
skills and competences in work-setting, value different gamified
support mechanisms for individual competence development. For
the study, a novel framework was developed that separates gamified
support for competence development into two dimensions of tem-
porality and openness. Utilizing the framework, a within-subject
vignette-based survey study was conducted with two learner groups
(higher education N = 544, lifelong learner N = 285). Statistical
analysis revealed that learners in higher education perceived over-
all value, i.e., usefulness, enjoyment and playfulness, in long-term
gamified support that allows flexibility and freedom to explore new
learning opportunities. Lifelong learners perceived value in similar
guidance but perceived additional utility in shorter-term gamified
support that either guides them toward specific skills the learner
should focus on or allows a flexible exploration and acquisition of
skills at the learner’s own pace.

Index Terms—Competence, gamification, guidance, higher
education (HE), lifelong learning, support.

I. INTRODUCTION

HE development of applicable and versatile competences
is anecessity in today’s society. The perceived gap between
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the skills learned in higher education (HE) and the requirements
of work life [1] and the growing demand for new skills in
the face of digital transformation [2], [3] have accelerated the
need for individual upskilling and reskilling. As the need for
new skills and competences continues to grow, it is essential
to provide suitable support and guidance for individuals who
learn skills and competences in different settings, i.e., in HE and
professional environments.

Implementations for personal support and flexible learner
guidance have been presented via multiple information systems
(IS), such as learning management systems (LMSs) and more
recently Al-supported learning systems [4]. IS has also allowed
gameful approaches to learner guidance where learners can mon-
itor and track their learning progress [5]. These implementations
include guided learning paths [6], [7] and different collectibles,
such as badges from completed learning opportunities [8], [9].

Gamified learner guidance has been examined in a variety of
settings, such as for highlighting the progress of organizational
security training [10], supporting the development of transversal
skills [11] and depicting a HE student’s current skill level in
a software development course via the use of skill trees [6].
Thus, previous literature often presents these implementations
for specific learning cases and for targeted learner groups. For
this reason, the body of research has two apparent gaps. First,
while individual gamification features and their utility as a
way to keep track of personal development have been studied
previously, literature has not provided a conceptual distinction or
classification for gamified support of competence development.
The unraveling of this issue is important since there is no current
theoretical explanation that covers the underlining mechanisms
for different means of gamified learner guidance (e.g., badges
and progression). Second, previous literature does not clearly
identify the differences in preferences toward gamified learner
guidance between learners in HE and lifelong learners who
develop new skills and competences in professional environ-
ments. While some insight has been presented in approaches
toward gamification in educational and work settings [12], there
is a notable lack of understanding how preferences for gamified
learner guidance differ between learners in these two contexts.

This lack of understanding creates challenges for HE institu-
tions, which offer personalized student guidance, as well as for
organizations and workplaces, where continuous learning and
development take place. Consequently, designing, implement-
ing, and managing IS that effectively support upskilling and
reskilling becomes increasingly difficult. The objective of this
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study is to fill these gaps in research by presenting a theoret-
ical framework for gamified competence development support
(GCDS) and identifying preferences for gamified learner guid-
ance mechanisms in the learner groups. The research question of
this study is: “What gamified learner guidance mechanisms are
preferred by higher education students and lifelong learners?”

For this study, a GCDS framework was developed and
validated. The framework was comprised of two different
dimensions—a dimension for openness (i.e., how much per-
sonal space for exploring learners have versus how strictly they
are guided through the learning content), and a dimension for
temporality (i.e., how short-term or long-term the competence
development guidance is). The development of the framework
and its dimensions stemmed from findings in IS and gamification
literature, as well as concrete, real-life examples of competence
development and its guidance. The two dimensions resulted in
four separate domains for GCDS.

The validation of the framework was accomplished through an
online vignette-based survey study. The framework was used to
create four distinct vignettes where the learner has their compe-
tence development process guided using four different gamified
approaches. The vignettes were then evaluated to identify the dif-
ferences and preferences of the two learner groups, HE students
and lifelong learners (total n = 829). Participants in both groups
evaluated each vignette from the perspective of perceived value,
comprising three previously validated constructs: perceived use-
fulness, perceived enjoyment, and perceived playfulness.

As a contribution to theory, this study develops and empir-
ically validates the GCDS framework with different learner
groups. As a contribution to practice, the study provides new
design knowledge on educational IS and learning environ-
ment development (e.g., LMSs, flexible learning pathways,
etc.), recognizing which domains of the GCDS framework are
best suited to support different learners during their personal
development.

The rest of this article is organized as follows. First, we will
describe theoretical background for our research and discuss
competence development, gamification, and learner guidance.
We will also showcase a novel GCDS framework. Next, we
will present the methodological framework we followed in the
study. Then, we will present statistical analysis and the results
of our study. Finally, we will highlight theoretical and practical
contributions of our research and discuss possible limitations
and future research topics.

II. THEORETICAL BACKGROUND

A. Changing Landscape of Competence Development

The term “competence development” is conceptually com-
plex. The use of “competence” is sometimes associated with
resources and capabilities in occupational or organizational
contexts [13], [14], but has also been used in the educational
setting to refer to new knowledge and abilities that are gained
and utilized in new situations [15], [16]. In literature, the uses
of “competence” and “competency” are sometimes inconsis-
tent [13], [17]. Furthermore, the terms “education,” “learning,”
“development,” and “training” are also used ambiguously and
sometimes interchangeably with one another [18], [19]. To avoid
further confusion, and because different learning settings are
being investigated, it is important to highlight that this article
uses “learning” and “competence development” to refer to the

process of gaining new knowledge and expertise in (higher)
educational and work-related settings.

Although HE aims to provide graduates with the necessary
skills for employment and career development [20], [21], soci-
etal and technological changes in today’s knowledge-based labor
market are driving the workforce toward continuous upskilling,
reskilling, and personal development [2], [3]. Recent graduates
are increasingly challenged by the risk of unemployment [22],
[23] while people who are employed have to keep developing
themselves in order to keep their skill levels up to date with the
requirements of the current digital transformation and constantly
evolving industries [24], [25]. In general, the development of
new skills in professional [26], [27], [28] and organizational set-
tings [29], [30] has been discussed extensively. This continuous
process of learning and development across a person’s lifespan
has been defined as lifelong learning [31].

One answer to the need to develop new skills and competences
has been the evolution of online learning. Massive Online Open
Courses (MOOCs) provided by the likes of Coursera and Udac-
ity have been introduced as a way to enhance and gain compe-
tences in both HE and workplace settings [32]. More recently,
small learning opportunities in the form of microcredentials have
emerged as a practical way to develop a variety of skills [33],
[34], [35]. While new online learning solutions have advanced
opportunities for versatile competence development, they have
also accelerated the separation of acquiring new skills.

This fragmentated and often self-regulated approach to learn-
ing has highlighted the need for personal learner guidance.
According to Alutu [36], learner guidance aims to provide the
learner with the necessary assistance for achieving personal
learning goals. The need for personal support and guidance
in learning has been addressed in previous literature [37],
[38], [39] with many authors emphasizing the importance of
external guidance in the contexts of self-directed and online
learning [40], [41], [42], [43]. Kanar and Bell [44] argued
that guidance that fosters autonomy also supports learning
motivation.

Since learners who are looking for reskilling and upskilling
opportunities come from increasingly varied backgrounds and
with differing levels of expertise, flexibility has been introduced
as a tool to support learners in different learning paths [45],
[46]. Liet al. [47] stated that a flexible learning process attempts
to take into consideration different backgrounds, situations and
skill levels that individuals may have. Similarly, Kanar and Bell
[44] underlined the importance of aligning the guidance design
with individual differences of the learners. Overall, flexible
learning and lifelong learning both aim to create more possi-
bilities for individual development [48].

In both HE and vocational settings, new opportunities for
the support of competence development are found in IS that
further flexibility. Li et al. [47] and Taylor and Hung [49] point
out that flexible IS solutions help meet individual needs and
preferences for competence development in HE and workplace
environments. Consequently, multiple IS-based learner guid-
ance solutions have been introduced, many of which rely on
gamification.

B. Gamification of Competence Development Support

This study utilizes gamification as an approach to finding a
solution to the research question. The academic term “gamifi-
cation” was first defined by Detering et al. [50] as “the use of
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game design elements in a non-game context.” Such a definition
separated gamification from “serious games” and play design,
focusing on principles and mechanics used for creating games.
With the rapid development of gamification research, including
the IS field [51], [52], [53], the understanding of gamification has
evolved from emphasizing design elements to bringing gameful
experiences to systems, services and activities [54], [55], and
further expanded to broadly refer to “technological, economic,
cultural, and societal developments in which reality is becoming
more gameful” [56].

Literature reviews focusing on gamification in education and
learning [57], [58], [59], [60] have pointed out that the use
of gamification yields a positive outcome when utilized to
enhance the motivation and engagement of learners. Kyewski
and Kriamer [8] have stated that point systems, leaderboards
and badges are among the most used features in gamified
learning environments. Challco et al. [61] have argued that
many aspects of gamification, such as rewards, collaboration,
and competition, promote individual and independent learning.
Although gamification has been researched outside of formal
education, including looking at ways to enhance the motivation
and engagement of personal development in workplaces and
organizations [10], [62], according to Hammedi et al. [63], only
a limited amount of all gamification research has focused on the
employment context.

Gamification of learning is closely related to game-based
learning (GBL). According to Qian and Clark [64], GBL fo-
cuses on game environments where game activities and content
enhance knowledge and skills acquisition. Plass et al. [65] has
emphasized that GBL aims to make learning more engaging
by providing a sense of achievement. This goal has also been
attributed to the gamification of learning [8]. Krath et al. [66]
stated that both gamification and GBL focus on behavior change
via gameful experiences. Although GBL has a longer history of
looking at ways to enrich learning and education processes [67],
[68], [69], as stated by Koivisto and Hamari [54], the usage of
these concepts is somewhat unclear, and gamification and GBL
are often used interchangeably. For example, in their literature
review focusing on motivational IS, Koivisto and Hamari [54]
made no distinction between gamification and GBL. Therefore,
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the scope of this study is relevant to both gamification in learning
and GBL.

A literature review by Majuri et al. [70] recognized
34 design features that are typically used in empirical
education and learning-related gamification research. Features
recognized in the review are presented in three main categories:
achievement/progression-based, immersion-based, and social-
based. Other authors, such as Xi and Hamari [71], also use the
same three-class categorization.

In the context of learning and personal development, an
alternative way to look at these design features is to divide them
into two categories based on when the learner interacts with
them:

1) during a learning process (challenges, timers, goals, etc.)

and

2) after or in between learning processes (badges, achieve-

ments, performance stats, etc.).

For example, taking the gamification features from Majuri
et al.’s [70] literature review and dividing them into these
two groups show that some features can be utilized when the
learning process commences, while others can be utilized when
the learning process is over, to reflect on achieved skills and
progression. However, this dichotomy is not seamless as many
features (e.g., leaderboards, progress, and virtual currencies) can
belong to both categories (see Fig. 1).

The goal of this article is not to highlight the perceived
value of individual gamification features. Rather, the focus is on
utilizing gamification to support learners in navigating through
the expanding options for skill and competence development,
such as guiding a HE student through a comprehensive, mul-
tiyear study program or helping an employee through a set of
courses required for professional training. In this article, GCDS
“mechanisms” are used to describe implementable IT systems
and/or features that support learners in navigating through the
competence development process. The categorization of these
mechanisms presented in this study is based on the notions of
temporality, determining if the support provided is short-term
or long-term, and openness, determining if the support is open-
ended or closed-ended.

Previous literature has not presented a clear distinction or
categorization of gamified support for competence development
in terms of temporality and openness. This study looks at existing
examples of gamified support and guidance for competence
development and examines the preferences of such mechanisms
among HE and lifelong learners.

C. GCDS Framework

For the study, the GCDS framework was developed to identify
gameful mechanisms that guide and support personal learning
process. Two different dimensions for the framework can be rec-
ognized from literature, and they can appear in different combi-
nations with each other. The first dimension includes temporality
(describing if the gamified support is short-term or long-term),
and it can appear with the dimension for openness (describing
if the gamified support is closed-ended or open-ended). These
dimensions do not appear in prior research as such so they were
theorized with the help of empirical and conceptual gamification
literature that was complemented with practice-based insights
(e.g., from games and simulations).

The dimension for the temporality of the support emerged
from literature showcasing short-term and long-term learning
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paths. Short learning activities are often utilized when learning is
focused on a specific goal or when the learner aims to enhance a
specific skill set, and completing micro-credentials is arecent ex-
ample of this [34], [72]. On the contrary, long-term competence
development happens over a longer period of time and targets
a more comprehensive mastery of multiple skills. Traditional
multiyear curriculum-based study programs [73] are an example
of this, as is the development of transversal and other skills
throughout a person’s lifetime [31], [74]. In this study, we argue
that different gamified support for competence development
(e.g., skill trees and badges) can be used to help learners navigate
through both short-term (a narrow set of skills) and long-term (a
deep dive into certain skills) competence development activities.

In this article, we refer to open-ended support as an approach
of providing very little, or perhaps no guidance to the learner
for what skills to learn next. Conversely, closed-ended support
refers to the approach of clearly stating, based on the learner’s
current skill set, what skills the learner should focus on to reach
a personal development goal. This dimension also emerged
from educational literature, especially from sources dealing
with flexible versus prestructured access to learning content.
Nonlinear and open-ended approaches to learning have become
more accessible and ubiquitous with flexible web-based learning
environments [75]. Gish-Lieberman et al. [76] and Ahsan et al.
[35] have stated that microcredentials are an example of a small-
scale skill development opportunity that relies on flexibility and
autonomy allowing the learner to navigate through the learning
content by themselves. Closed-ended, predetermined learning
paths where developmental goals are clearly defined, including
educational MOOC:s [77], [78] and curated professional training
paths [10], [27], can also define the boundaries of competence
development. Open-ended and closed-ended guidance does not
appear in prior literature per se. However, studies have stated
that some ways of gamified support for learning, such as open
quests [79] and collectibles [80], can provide more freedom and
autonomy for personal learning process.

The two dimensions of the framework create four different
quadrants or domains (see Fig. 2) that describe how different
gamified support mechanisms can guide a person’s competence
development path. Practical examples for each domain were
found in both literature and practice-based settings.

For short-term and closed-ended support, an example was
found in Silic and Lowry’s [10] work on organizational security
training. The authors presented a design-science approach for
a gamified system that allows employees to train themselves
in corporate security topics and receive points by accessing
quizzes and study materials on security education. The learning
platform would encourage employees to complete the required
tasks to receive points (stating “Complete different rounds to get
points!”). The accumulated points would help employees obtain
achievements and a higher position in the system’s leaderboard.
In the study, gamification was used to guide the learners toward
the next assignment of a predetermined learning path and not
allow the exploration of other or optional learning opportunities.

Anexample of long-term and closed-ended gamified guidance
for competence development was looked at from literature where
a skill tree was utilized. A skill tree can be used to provide
information about personal progress and future learning paths
to follow, and as such, it can be used to guide the learning process
[7]. Tondello and Nacke [6] utilized a digital skill tree to provide
strong guidance for HE students in a computer science course.
The authors presented the implementation of a skill tree to

Temporality
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Fig. 2. GCDS framework.

support students’ self-assessment and instruct their progress dur-
ing a semester-long course, which required developing multiple
different competences, such as programming, design, and web
development. The utilization of the skill tree allowed learners to
organize learning content and to provide structure for their newly
created skills. The required tasks were presented in a branching
tree structure, where the students could follow their progress and
access following assignments as they proceeded with the course.

Examples of short-term and open-ended support were looked
at from literature dealing with the use of badges and other col-
lectibles. Badges can be used as “signposts” to provide guidance
in exploring new learning opportunities. At the same time, they
can provide freedom to choose a personal learning path [83]. In
addition, badges are often utilized in short and specific learning
activities [8]. The usage of badges as developmental support has
previously been examined in both HE [84], [85] and vocational
settings [86], [87]. For example, in their research, van Roy
et al. [9] performed a study where voluntarily self-educating
HE students completed online programming courses to collect
verifiable badges for their skill development. In the study, it
was revealed that learners enjoyed exploring learning options
by themselves and used badges for different purposes, such as
highlighting a personal achievement after reaching a learning
goal.

We did not find any literature directly dealing with long-
term and open-ended gamified support. Therefore, examples
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were looked at from game environments and real-life settings.
For example, ECIU University [82] provides multiple learning
opportunities for students of 13 European universities, giving
them full flexibility to explore available microcredentials and
to develop skillsets at their own pace. A similar long-term and
open-ended support mechanism is utilized in various video game
environments, including in The Elder Scrolls V: Skyrim [81],
where the player is allowed to develop different skillsets in the
order they prefer. Although the game environment may provide
some guidance for the player’s skill development, the progress
remains flexible, and completing the game won’t require any
particular skill to be fully developed.

The formulation of the new GCDS framework based on
openness and temporality dimensions makes it possible to con-
ceptualize and compare different ways to gamify the support
of competence development among different kinds of learners.
We measured GCDS via perceived value consisting of three
interconnected, previously established concepts: perceived use-
fulness, perceived enjoyment, and perceived playfulness. Per-
ceived usefulness and enjoyment were measured to determine
the utility or productivity and the sense of fun or pleasure of the
provided competence development support. Wang and Lin [88]
have stated that IS may serve utilitarian or hedonic purposes, or
they can serve both. Babin et al. [89] stated that the value of a
product or service can be indicated by the sense of its utility, or
usefulness, and appreciation, or enjoyment. Chesney [90] has
added that productivity and pleasure are the determining factors
for the acceptance of new services and systems. Van der Heijden
[91] argues that perceived usefulness and perceived enjoyment
focus on distinct motivational dimensions of individuals. Per-
ceived usefulness of a system stems from the idea of external
benefit or the improvement of task performance and therefore
taps into the user’s extrinsic motivation. Meanwhile, perceived
enjoyment of a system stems from personal enjoyment or the
sense of fun derived from using the system and thus focuses
on intrinsic motivation. Perceived playfulness also has a strong
effect on the user acceptance of new services and products [92],
[93], [94]. Wang and Lin [88] noted that the level of perceived
playfulness also reflects on user engagement and enjoyment.
It also has a strong inclination toward intrinsic motivation
to use a service as it taps into the user’s sense of fun and
enjoyment [95].

III. METHODOLOGY

A. Design of Vignettes

The validation of the GCDS framework and addressing the
research question was accomplished through a methodological
approach of a two (temporality of gamified support: short-term
vs. long-term) by two (openness of gamified support: closed-
ended vs. open-ended) within-subjects online vignette study.

According to Atzmiiller and Steiner [96], vignettes are a
flexible and versatile way to present a participant with different
use case scenarios and situations. This study adopts the two key
components of a vignette study: surveying respondent-specific
characteristics, and the core vignette experiment where different
descriptions of objects and scenarios are presented [96]. Vi-
gnettes are a cost-effective and easily administrable approach for
conducting studies in different educational and training settings
[96], [97], allowing respondents to reflect on contextualized and
concrete viewpoints.

IEEE TRANSACTIONS ON LEARNING TECHNOLOGIES, VOL. 19, 2026

The use of vignettes has also been associated with some
limitations, as they may not represent realistic scenarios [98] or
capture the essential and authentic user perceptions [99], limiting
the generalizability of the study results. However, vignettes are
specifically helpful when technology is immature [99] as they
allow a relevant test environment for the participants where
multiple scenarios with related questions can be presented at
once. We also took steps to increase immersion and realism of
our vignettes, including providing the vignettes in a contextual
setting of online learning platform [100]. An additional benefit
we saw with the vignette approach was that it provided a coherent
way to present multiple scenarios to the respondent in one
sitting, instead of presenting just one, concluding the experi-
ment, and then running the experiment again with additional
questions and new scenarios. For all these reasons, the vignette
study was deemed relevant and appropriate for the aim of
the study.

Four vignettes (Appendix A) of GCDS were developed from
the GCDS framework, based on the notions of temporality and
openness. Each of the four vignettes presented a distinct way to
gamefully support a learner and guide the progression of their
learning path:

e Vignette 1 (later referred to as V1) followed the principle
of long-term and open-ended. The support presented in
this vignette offered long-term guidance and allowed high
flexibility to explore other skills and competences, not
necessarily related to skills the learner had already learned.

® Vignette 2 (V2) followed the principle of short-term and
closed-ended. The support presented in this vignette of-
fered short-term guidance and less flexibility, i.e., present-
ing a clear, linear learning path and a predetermined end
goal that the learner is aiming to achieve.

e Vignette 3 (V3) followed the principle of long-term and
closed-ended. The support presented in this vignette of-
fered long-term guidance and little flexibility. There are
mostly clear, linear learning pathways of independent skills
and competences that compose a larger expertise that the
learner is aiming to master.

® Vignette 4 (V4) followed the principle of short-term and
open-ended. In the vignette, the learner’s completed devel-
opment tasks were showcased as badges that offer very
little “handholding,” i.e., short-term guidance and high
flexibility to explore other learning opportunities. In this
form on guidance, the badges did not form a larger, unified
learning goal.

The vignettes were presented separately as high-resolution
images in the context of a fictitious digital learning platform
for competence development and included a description of their
operating principle (e.g., V1: “This support relies on flexibility
and shows your acquired skills separately from each other.”).

B. Participants and Data Collection

The data necessary for this study was gathered via an online
survey (final sample size n = 829; HE students n = 544; lifelong
learners n = 285). Participants for the survey were recruited from
an online panel service Prolific in November 2022. Prolific was
chosen as the tool for this approach as it was seen to provide an
easy and fast way to contact both target groups (HE students and
lifelong learners). It also preserved the respondents’ anonymity
and provided a direct way to deliver a payment to the participants
(roughly £4 per respondent). Participants’ consent was obtained



SIIVONEN et al.: GAMIFICATION OF COMPETENCE DEVELOPMENT: A STUDY OF GAMIFIED SUPPORT 625

at the beginning of the survey, and they were informed that no
sensitive information would be gathered.

As per Atzmiiller and Steiner’s definition [96] of a vignette
study, two separate components for the survey needed to be
established. The first part of the survey included demographic
questions including the education and employment status of the
participants. HE students were accepted from all study levels
(bachelor, master, and doctoral), and lifelong learners were
accepted with no limitations toward specific professions, the
amount of work experience, or whether they were working in a
part- or full-time position.

Measuring the respondents’ level of prior conceptual under-
standing on gamification or game elements wasn’t considered
necessary as the focus of the study was on the personal prefer-
ences of mechanisms of gamified learner guidance, not on the
interaction with game elements. To ensure that respondents un-
derstood what is meant by gamified guidance and development
paths, the first pages of the survey included screenshots of video
games where these can be seen implemented, e.g., screenshots
from skill trees in The Elder Scrolls V: Skyrim [81].

The survey was provided in English. We followed Wason
et al.’s [104] principles for designing a vignette study to make
sure that our vignettes were understandable and that the collected
data were valid. For example, we optimized the number of
vignettes to four (one for each domain of the GCDS framework)
to avoid information overload and fatigue for the respondents.
We also presented the vignette scenarios in first person to allow
the participants to feel they had more control over the compe-
tence development situation they were in. In addition, we added
the immersion of the vignette study by presenting each of the
supported learning paths in the context of a fictional learning
environment where the participants could envision completing
different learning opportunities. Increasing immersion like this
is one approach to making the vignette study more realistic
[98].

According to a within-subject design approach [105], each
participant was presented with the same four vignettes. The order
of the vignettes was the same for all participants (V1, V2, V3,
and V4, respectively). Due to our survey being targeted at HE
and lifelong learners, the instructions for the survey underlined
that each vignette was suitable for different kinds of skills and
competence development situations (i.e., HE degree studies or
work-related skill development).

The two learner groups were narrowed down from an overall
respondent pool of 121258 people by using filters focusing
on education and employment status. In total, 61286 suitable
lifelong learners and 14 349 suitable HE learners were identified
from the respondent pool. For gathering responses from two
separate groups, two identical surveys were published in Prolific:
one meant for HE learners and one for lifelong learners. Users
provide educational and employment information about them-
selves when they apply to Prolific, and this information was used
to target the right survey for the right participant. Demographic
datasets from both surveys were later used to verify that users
had replied to surveys targeted for them.

Initially, 1104 responses were gathered in total, with 546
responses coming from HE (bachelor, master, and doctoral level)
and 558 from lifelong learners (nonstudents working part-time
or full-time, and people who were unemployed). We did not
target the survey to a specific geographical area. Demographic
datasets from Prolific were used to identify the country of
residence of our participants. The original datasets represented

30 countries in total, with most of the participants coming from
Europe. The largest European countries represented were Poland
(n =179), Portugal (n = 173), Italy (n = 86), Greece (n = 63),
and the U.K. (n = 39). Other large populations came from South
Africa (n = 162) and Mexico (n = 148). The rest came evenly
from other mainly European countries. Of the original dataset,
67 respondents did not provide information for their country of
residence.

Both datasets included three test responses that were deleted.
Responses that had not reached the final page of the survey were
deemed as incomplete and also deleted. As instructed by Kung
et al. [103], attention trap questions were used (e.g., “If you're
still paying attention, select ‘agree”’) to screen out nonattentive
responses. All responses that had selected some other option to
this item were deleted. In addition, 15 responses were deleted
based on conflicting information about student status as these re-
sponses replied “no” to the question “Are you currently studying
in higher education?” yet separately mentioned that they were
studying later in the survey. Respondents who were HE students
and working were analyzed as part of the HE student learner
group. Unemployed respondents were also disregarded as we
aimed to keep the focus of the study on the differences between
learners in HE and those in work life.

After these steps of data screening, 829 responses in total
were found to be suitable for further data analysis. After the
data gathering was complete, some remapping of the respondent
groups was done. The final sample consisted of 829 responses
with 544 from HE learners and 285 from lifelong learners. In the
HE learner group, the age range was from 18 to 56, with a mean
age of 23.9. In lifelong learners, the age range was from 19 to 65,
with a mean age of 28.9. Of all respondents, 442 were male, 375
were female, and 12 identified as other. As for the educational
level of the participants, four had completed primary education,
329 had completed secondary education, 390 had a bachelor’s
degree, 101 had amaster’s degree, and five had a doctoral degree.

Of the 544 HE student participants, 308 were studying in
bachelor’s degree programs, 202 were master’s students, and 34
were doctoral or licentiate students.

The 285 lifelong learners who were working either part-time
or full-time came from different professional fields. The options
for the fields (alphabetically: arts, business, construction,
education, engineering, food, graphics, healthcare, ICT,
manufacturing, natural sciences, services, and trades, such as
transportation and maintenance) were represented somewhat
equally with each having 1.8%-17.5% of the respondents.
Additional 12.6% mentioned working in a field that was “other.”

Lifelong learners mostly worked in low-level (trainee, junior,
etc., n = 134) and mid-level (manager, leader, etc., n = 140) po-
sitions. Only 11 participants were working in a high-level (chief,
executive, etc.) position. In work experience, two cohorts, “less
than 1 year” and “1-2 years of work experience” represented
over 51% of the group’s respondents, implying that the results
came mainly from less experienced workforce.

With this variety in the responses, we were able to cover a
heterogeneous and diverse sample group, a vital step in survey
research [106]. Based on the responses of all items in each
vignette, the standard deviation was calculated for every partici-
pant. With a complete sample size of 829 participants and items
on a Likert scale ranging from 1 to 7 (“I strongly disagree” —
“I strongly agree”), the standard deviations of all responses fit
between 0.500 and 2.500. This was seen as acceptable, and no
data entries were deleted on this basis.
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TABLE I
CURRENT STUDY LEVEL OF HE LEARNERS
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TABLE II
LIFELONG LEARNERS’ WORK EXPERIENCE IN CURRENT FIELD

Current study level Frequency | Percent Experience Frequency | Percent
Bachelor’s degree 308 56.6 less than one year 56 19.6
Master’s degree 202 37.1 1-2 years 90 31.6
Doctoral degree / Licentiate 34 6.3 3-5 years 76 26.7
Total 344 100,0 5-10 years 41 14,4
) more than 10 years 22 7,7
C. Measures Used in the Study Total 285 100,0
The study utilized four separate competence development
support vignettes. Their perceived value was measured with TABLE III
three established and validated constructs: perceived usefulness PROFESSIONAL FIELDS OF LIFELONG LEARNERS
[107], perceived enjoyment [91], and perceived playfulness [94]. -
All of the survey items in these three constructs came from Field Frequency | Percent
preexisting and validated scales (see Appendix B for individual | As / Culture 8 2.8
items). Business / Finance / Administration / 50 17,5
Items in perceived usefulness were adapted from Hamari and | Legal
Koivisto’s [108] work on utilitarian and hedonic gamification | Construction / Architecture 12 42
services. The scale was based on the instruments from Davis’ Education / Research 25 8.8
[107] technology acceptance model, which has emerged as | Engineering / Electronics / Mechanics | 10 3.5
one of the most 1nﬂuent1gl m0d§:1§ of usage behavior and user Food / Beverages 0 32
attitudes [109]. The pergelved utl'hty of GCDS was deemed im- Graphics / Designing / Visuals 3 26
portant for this study as it determines whether the learner would - - 5
maximize the ease and effectiveness of developing competences Healt‘hcare d Phan’naceuncal _ 23 8,1
when gamified guidance is provided. ICT / Computers / Hardware / 49 17,2
Perceived enjoyment was adapted from van der Heijden’s [91] | Software
scale of perceived enjoyment in hedonic IS to measure the extent | Manufacturing / Factory / Machinery | 10 3,5
to which interaction with the presented support for competence | Natural sciences 5 1.8
development was enjoyable in its own right, regardless of any | Other trade (transportation, 11 3.9
effect on the outcome of learning. Also, van der Heijden [91] maintenance, farming, etc.)
has stated that there is a positive relationship between the ease of | Other: 36 12.6
use of a system and perceived enjoyment, and between perceived  ["gorvices 24 S 4
enjoymentand the intention to use a system. The measurementof oy 285 100,0

perceived enjoyment was seen as important for determining what
kind of gamified guidance for personal competence development
support learners would prefer.

As the focus of this study is on the gamified support of
competence development, it was seen as important to measure
perceived playfulness in each vignette. The scale was adapted
from Hogberg et al.’s [94] questionnaire for gameful experi-
ence in systems and services (GAMEFULQUEST). Items in
the scales were adapted from their original context to reflect
competence development support setting.

D. Data Analysis

The collected data were analyzed entirely using IBM SPSS2
Statistics Versions 28 and 29. First, an exploratory factor analy-
sis (Principal Axis Factoring) was conducted to construct the
latent variables (see Appendix B). Due to the nature of the
vignette study, participants responded to the items four separate
times. For this reason, the items and their loadings are listed
four separate times (see Appendix B). In all of the vignettes,
the Kaiser—Mayer—Olkin (KMO) measure, which implies the
adequacy of sampling, confirmed that the factoring of the items
was possible with KMO measure values ranging between 0.944
and 0.958. In all four vignettes, Bartlett’s test of sphericity had
a high degree of statistical significance (p < 0.001). The factors
correlated with each other via the use of the Promax rotation
method.

During factor analysis, it turned out that items 1, 5, 7, 8, and
9 on the perceived playfulness scale (originally from Hogberg

et al. [94]) had low loadings (below 0.4). These items were
dropped to preserve remaining loadings above 0.4, a threshold
mentioned in previous literature [110]. The descriptive statistics
of the factor analysis are presented in Appendix B. In each
of the vignettes, all three constructs had a Cronbach’s alpha
value above 0.70, implying that the internal consistency of the
scales was sufficient [111]. Sum variables for the constructs were
calculated from the means of the original survey items. The sum
variables acted as continuous variables. The original items used
seven-step Likert scale and appear as ordinal data points. The
mean values for both learner groups in all of the vignettes can
be seen in Table IV and the mean values from all participants
can be seen in Appendix B.

The mean values for the constructs of perceived usefulness,
enjoyment, and playfulness were compared to find differences
between the learner groups (HE versus lifelong learners) and
inside the learner groups (comparing the mean values of the
vignettes to each other in both groups). According to Jamieson
[112], Likert scale data are typically skewed and nonnormally
distributed, and as such their analysis should follow nonparamet-
ric tests, e.g., Mann—Whitney U test. Ruxton [113] stated that
Mann—Whitney U test is fit for uneven sample sizes, which we
had (HE learners n = 544, lifelong learners n = 285). However,
Jamieson [112] and Joshi et al. [114] have pointed out that
parametric analyses, such as analysis of variance (ANOVA), are
typically performed with Likert scale data. Knief and Forstmeier
[115] also highlighted that many parametric analyses, including
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TABLE IV
PAIRWISE COMPARISONS BETWEEN LEARNER GROUPS ACROSS THE FOUR VIGNETTES
HE n=7544 | Vignette Learner Mean Standard Mean differences Sig. CI95% Cohen’s d
LL n=285 group value deviation [Low, High]
Dependent | 1 (long-term and | HE leammers | 5.371 .969 -0.027 735 [-.185, .131] -.024
variable: open-ended) LL leamers | 5.398 925
Perceived 2 (short-term and | HE leamers | 5.443 994 -0.077 337 [-.235, .081] -.070
usefulness | closed-ended) LL leamers | 5.520 .898
3 (long-term and | HE leamers | 5.079 1.144 0.102 205 [-.056, .260] .092
closed-ended) LL leamers | 4.977 1.220
4 (short-term and | HE leamers | 5.187 1317 -0.223 .006* [-.381, -.065] =202
open-ended) LL learmers | 5.410 1.230
Dependent | 1 HE leamers | 5462 1.039 0.023 799 [-.153, .199] 021
variable: LL leamers | 5.439 1.000
Perceived | 2 HE leamers | 5.154 1.151 -0.059 513 [-.235, .117] -.053
enjoyment LL learners | 5.213 1.098
3 HE leamers | 4.671 1.339 0.229 011* [.053, .405] 206
LL leamers | 4.442 1.359
4 HE leamers | 5.113 1.385 -0.124 166 [-.300, .052] -112
LL leamers | 5.237 1.343
Dependent | 1 HE leamers | 4.949 1.037 -0.023 .808 [-.212, .166] -.017
variable: LL leamers | 4.972 1.082
Perceived 2 HE leamers | 4.296 1.285 -0.006 948 [-.195, .183] -.005
playfulness LL leaners | 4.302 1311
3 HE leamers | 3.966 1.460 0.136 158 [-.053, .325] 103
LL leamers | 3.830 1474
4 HE leamers | 4.285 1421 -0.070 466 [-.259, .119] 0,053
LL leamers | 4.355 1.424

* The mean difference is significant at 0.05 level.

ANOVA, are robust enough against violations of normal distri-
bution.

The first analysis was performed as a set two-way ANOVA
tests to measure differences between the two learner groups
[116]. Here, learner group and vignette were set as categorical
factors, and the mean values of each of the three constructs
were compared between the two learner groups across the four
vignettes. For the second analysis, we used repeated measures
one-way ANOVA tests and compared the mean values of each
construct to specifically determine the differences between the
four vignettes within the groups. One-way ANOVA tests for the
learner groups were done separately to determine which forms of
gamified learner guidance are preferred by the group in question
(see Tables V and VI).

We utilized multivariate analysis of covariance (MANCOVA)
for controlling the effects of demographic variances to multi-
ple dependent variables (perceived usefulness, enjoyment, and
playfulness). With HE learners’ age, gender, and current study
level were used as categorical covariates. The effects of gender
and current study level on perceived usefulness were statistically
significant but fairly small (gender: F(2, 522) = 4.949, p = .007,
ng =.005; current study level: F(2,522) = 3.850, p = .021, ng =
.004), indicating that at most 0.5% of the variance was explained
by the demographic factors. With lifelong learners age, gender,
employment type (full time or part time), current position (low,
mid, or high level), and work experience were used as covariates
but none of these had significant effect. The significant and
strong effects observed are thereby primarily attributable to the
IVs.

The difference of the mean values in two-way and one-
way ANOVAs was considered statistically significant if the

respective p-value was below .05, implying a confidence level
of 95% [117]. For controlling familywise error rate in the
ANOVAs, pairwise comparisons utilized Bonferroni adjusted
p-values [125]. This significantly reduces type I error rate.

IV. RESULTS

A. Differences Between the Learner Groups

For examining differences between the learner groups in
perceived usefulness, enjoyment, and playfulness across the
vignettes a set of two-way ANOVA tests were used. Interaction
effect of learner group X vignette was statistically significant
in perceived usefulness (F(3, 827) = 2.779, p = .040, 172 =
.003) and in perceived enjoyment (F(3, 827) =2.921,p = .633,
np2 = .003). A subsequent pairwise comparison (see Table IV)
showcased that perceived usefulness of vignette 4 (short-term
and open-ended) was significantly higher in lifelong learners
than in HE learners. A concrete example of this support was
collecting digital credentials for validated skills. In addition,
perceived enjoyment of vignette 3 (long-term and closed-ended)
was significantly higher among HE learners than in lifelong
learners. Here, an example of the support was a more extensive
learning path of closely related skills that made up a larger
qualification, such as a HE study path.

The results of the two-way ANOVAs therefore imply that
lifelong learners perceive more utility than HE learners in GCDS
that allows them to flexibly explore and complete short learning
opportunities. Meanwhile, HE learners find more enjoyment and
pleasure in long-form guidance for closely related skills and
pre-set learning paths.
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HE learners Vignette Mean | Vignette Mean | Difference Sig. CI95% Cohen's
(n=544) @ @ @) @ d-J [Low, High] d
Dependent 1 (long-termand | 5371 | 2 (short-term and closed-ended) | 5.443 | -072 .740 [-.196. .052] -.047
variable: open-ended) 3 (long-term and closed-ended) | 5.079 | .292 =.001* [.146, .437] 189
Perceived 4 (short-term and open-ended) | 5.187 | .184 014* [.024, .343] 119
usefulness 2 5443 [ 3 5.079 | 364 =001* [.228, .499] 235
4 5.187 | 256 =.001* [.106, .406] 165
3 5079 [ 4 5.187 | -.108 612 [-.282, .066] -070
Dependent 1 (long-termand | 5462 | 2 (short-term and closed-ended) | 5.154 | 308 =.001* [.164, .452] .190
variable: open-ended) 3 (long-term and closed-ended) | 4.671 | .791 =.001* [.626. .957] 487
Perceived 4 (short-term and open-ended) | 5.113 | 350 =.001* [.174, .526] 216
enjoyment 2 5154 [3 4671 | 483 =.001* [.314, .653] .298
4 5.113 | .042 1.000 [-.132, 215] .026
3 4671 | 4 5113 | -442 =001* [-.646, -.238] -272
Dependent 1 (long-termand | 4.949 | 2 (short-term and closed-ended) | 4.296 | .653 =.001* [.502, .804] 361
variable: open-ended) 3 (long-term and closed-ended) | 3.966 | 983 =.001* [.803, 1.162] 544
Perceived 4 (short-term and open-ended) | 4.285 | .664 =.001* [.487, .840] 367
playfulness 2 429 |3 3966 | .330 =.001* [.150, .509] 183
4 4285 | .011 1.000 [-.156, .177] .006
3 3966 | 4 4285 | -319 =.001* [-.519, -.118] -.176
* The mean difference is significant at 0.05 level.
TABLE VI
PAIRWISE COMPARISONS ACROSS VIGNETTE CONDITIONS AMONG LIFELONG LEARNERS
LL learners Vignette Mean | Vignette Mean | Difference Sig. CI95% Cohen’s
(n=285) @ (0] Q)] @) (5] [Low,High] | d
Dependent 1 (long-termand | 5.398 | 2 (short-term and closed-ended) | 5.520 | -.122 216 [-.276, .032] -079
variable: open-ended) 3 (long-term and closed-ended) | 4977 | 421 =.001* [.219, .624] 272
Perceived 4 (short-term and open-ended) | 5410 | -012 1.000 [-.206, .183] -.008
usefulness 2 5520 (3 4977 | 543 =.001* [.366, .720] 351
4 5.410 | .110 .852 [-.089, .309] 071
3 4977 | 4 5.410 | -433 =.001* [-.660. -.206] -.280
Dependent 1 (long-termand | 5439 | 2 (short-term and closed-ended) | 5.213 226 007* [.043. .410] 131
variable: open-ended) 3 (long-term and closed-ended) | 4.442 | 997 =.001* [.768, 1.227] 579
Perceived 4 (short-term and open-ended) | 5.237 203 .090 [-.017, 423] 118
enjoyment 2 5213 |3 4442 | 771 =.001* [.569, .973] 448
4 5.237 | -.024 1.000 [-.255, .207] -014
3 4442 | 4 5.237 | -795 =.001* [-1.036. -.554] | -462
Dependent 1 (long-termand | 4.972 | 2 (short-term and closed-ended) | 4302 | .670 =001* [.475, .865] 335
variable: open-ended) 3 (long-term and closed-ended) | 3.830 | 1.142 =.001* [.905, 1.380] 570
Perceived 4 (short-term and open-ended) | 4.355 617 =.001* [.399. .834] 308
playfulness 2 4302 |3 3.830 | 472 =.001* [.253, .690] 236
4 4355 | -.054 1.000 [-.286, .179] -.027
3 3830 |4 4355 | -525 =.001* [-.774. -277] -.262

* The mean difference is significant at 0.05 level.

Although ANOVA is generally considered robust to mod-
erate violations of normality assumptions, we still ran addi-
tional Mann—Whitney U tests to provide supplementary results
for the between-group differences. The Mann—Whitney U test
succeeded in showing the same statistically significant differ-
ences between the learner groups in perceived usefulness of
guidance presented in vignette 4 and perceived enjoyment of
guidance presented in vignette 3.

B. Vignette and Guidance-Specific Preferences

To understand the learner group-specific preferences (i.e.,
differences within the learner groups) for the vignettes and
thereby the preferences for gamified support mechanisms, two

sets of one-way ANOVA tests were conducted (see Tables V
and VI). In both groups, the values of perceived usefulness
were compared to each other, as were the values of perceived
enjoyment and perceived playfulness. Table V presents pairwise
comparisons for the mean values for HE learners’ measurements
ineach vignette. Table VI presents lifelong learners’ mean values
and their pairwise comparison. The values utilize Bonferroni
correction. Most tests in the one-way ANOVAs revealed statis-
tically significant differences, which allow deducing the order
of preference for the vignettes from the perspectives of the
dependent variables.

When comparing the results of HE learners, it was found that
vignette 1 (long-term and open-ended guidance) and vignette
2 (short-term and closed-ended guidance) were perceived as
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the most useful options for gamified learner guidance. The
comparison between these two fell out of the statistical signifi-
cance range (p-value .740). As vignette 1 and vignette 2 utilize
differing mechanisms for competence development support, it
can be concluded that HE learners see utility in multiple and
different ways for gamefully supporting their personal develop-
ment processes. The concrete example presented in vignette 1
allowed more flexibility to explore multiple skills and compe-
tences, while the example in vignette 2 was a guided learning
pathway toward a small and specific qualification with clear
requirements.

Among HE learners, perceived enjoyment and perceived play-
fulness had their highest mean value in vignette 1 (long-term
and open-ended guidance) with statistical significance. Since we
measured perceived overall value of the vignettes with perceived
usefulness, perceived enjoyment, and perceived playfulness, we
deduce that HE learners perceive value in longer-term gamified
competence development guidance that flexibly allows acquir-
ing new skills from different competence areas, but they also
perceive additional utility in shorter-term gamified guidance
that focuses on predetermined learning goals and development
paths.

With lifelong learners (see Table VI), vignette 1 (long-term
and open-ended guidance), vignette 2 (short-term and closed-
ended) and vignette 4 (short-term and open-ended) presented
the highest values for perceived usefulness as there was no
statistically significant difference between any of these pairs
(V1-V2, V1-V4, and V2-V4). This finding implies that em-
ployees who are learning new skills in work life, similar to HE
learners, perceive multiple mechanisms for gameful guidance as
equally useful. The difference between the groups is that lifelong
learners also find usefulness in guidance that is short-term and
open-ended. In vignette 4, this guidance was represented as
digital credentials and collectable badges. The finding supports
the results of the previous two-way ANOVA, where it was
found that lifelong learners saw greater utility in short-term and
open-ended support than HE learners.

Results of perceived enjoyment showed that vignette 1 (long-
term and open-ended guidance) and vignette 4 (short-term and
open-ended) had the highest mean scores with no statistical
difference, implying that they were perceived equally enjoyable.
In perceived playfulness, vignette 1 had the highest mean value
with a statistical significance.

For lifelong learners, perceived overall value of gamified
guidance was not as clear as it was for HE learners. Life-
long learners perceived utility and enjoyment in long-term and
open-ended gamified guidance but also in different short-term
options for it. Overall, the ANOVA tests revealed that while
the learner groups share many similar attitudes toward gamified
learner guidance, lifelong learners also perceive usefulness and
enjoyment in short-term and open-ended gamified guidance for
their competence development process. Short-term and open-
ended guidance can be implemented, e.g., as collectable digital
credentials and badges.

V. DISCUSSION AND CONCLUSION

This study has looked at and validated four different infor-
mation technology-mediated ways to gamefully guide compe-
tence development process of HE and lifelong learners. The
collected feedback and its thorough statistical analysis through

ANOVA, MANCOVA, and nonparametric Mann—Whitney U
tests revealed new information on lifelong and HE learners’
differences and preferences for GCDS.

A. Theoretical Contributions

Previous literature has noted the importance of learner guid-
ance and support for competence development, both in the
context of lifelong learning where the learner is often personally
responsible for developing the necessary skills [43], and in HE
where the learner can be provided with support and guidance
by the educational institute [40], [118]. The potential of gamifi-
cation as a way to provide support and guidance for a personal
learning path has been acknowledged in both settings [8], [10].
As the first contribution to the theory and literature, this research
expands the understanding of gamification as a tool for learner
guidance and articulates that preferred ways for GCDS vary
between HE and lifelong learners.

Both learner groups perceive value in long-term and open-
ended gamified competence development guidance and addi-
tional utility in short-term and closed-ended guidance. Lifelong
learners also perceive usefulness and enjoyment in short-term
and open-ended guidance. As HE learners typically develop
their skills and competences during longer development paths
[119], the perceived value of long-term guidance is appro-
priate, although a preference for open-ended guidance some-
what contradicts HE’s structure as a closed-ended development
path [73].

As lifelong learners’ skill development often leans toward
short development opportunities via necessary reskilling and
upskilling [3], the perceived utility of short-term guidance (both
open-ended and closed-ended) was seen as suitable. As one
example of the GCDS framework, the work by Silic and Lowry
[10] offered a suitable examination for short-term and close-
ended support for gamified guidance of employees. For lifelong
learners, short-term and open-ended competence development
often happens as well, e.g., when learning opportunities are
explored for finding suitable employment opportunities [120].

The second contribution of this study is the development and
validation of the GCDS framework that allows the categorization
of gamified learner guidance based on temporality and openness.
This new categorization was drawn from findings and examples
in the existing gamification literature, and it greatly adds to
the understanding of competence development and its gamified
support by looking at these dimensions simultaneously. This
categorization is an important addition to educational and gami-
fication literature since the vignettes represent different gamified
approaches to competence development support, and as shown
by the empirical findings, the respondent groups perceive their
value in different ways.

Previous research in the area of GBL has also discussed the
need for instructional support and personal guidance. However,
guidance and instructional support in this context have often
been presented as a form of instruction in the learning material
itself [121], or according to Tobias et al. [122] as “any type
of assistance that helps students learn.” The findings of this
study help to expand the understanding of learner guidance in
GBL by looking at ways of providing information about the
progress of personal competence development paths, and at the
same time revealing different preferences of HE and lifelong
learners.
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B. Practical Contributions

In addition to the theoretical contributions, the results of
this study provide utility in the form of design knowledge on
IS development and how gamified educational systems can be
implemented. The uncovering of the research gaps mentioned
at the beginning of this article (categorizing different gamified
ways to guide competence development process and identifying
which support mechanisms are preferred by different learner
groups) makes it possible to design gamified learning systems
so that different learner groups can be supported.

Our findings suggest that both groups’ competence develop-
ment can be gamefully supported via open-ended and long-term
guidance, but also that life-long learners may benefit from
different kinds of short-term guidance. In practice, an employee
training system could therefore be designed in multiple ways.
It could offer long-term support, such as completing longer
interconnected learning pathways. It could also offer short-term
gamified guidance, for example, through shorter paths for sepa-
rate individual skills or by collecting badges.

With the help of the results presented in this article, teachers
and study advisors in HE study programs, organizers of work-
place learning, and educators in open learning opportunities
(e.g., MOOCs) can utilize gamification to support different
learners in finding individual learning paths. The results can
assist and support the implementation of the approaches (as
represented in the vignettes) in digital learning environments,
flexible learning pathways, and LMSs. This can help end users
navigate through different competence development opportu-
nities via gamified IS. By understanding the classification for
GCDS, institutions and organizations can provide learners with
different kinds of gamified support.

C. Limitations and Future Research

While this study succeeds in showcasing new knowledge on
a previously uncharted research area, it has some limitations
and factors that should be considered for future research and
practice. In this final chapter, we will utilize Wohlin’s et al.’s
[126] validity threats for experiments and look separately at
threats to conclusion validity, internal validity, construct validity,
and external validity, and present ways how we have mitigated
them.

Threats to conclusion validity refer to concerns related to
the relationship of treatments in the experiment and the sub-
sequent drawing of conclusions. We aimed to avoid drawing
incorrect conclusions from the statistical analyses by utilizing
Bonferroni-corrected p-values which helps mitigate the risk for
type I error rate when conducting multiple analyses. However,
we acknowledge that when comparing the mean values of the
learner groups in two-way ANOVA, the effect sizes, or Cohen’s
d values, were considered low (—.202 in perceived usefulness
of vignette 4, higher in lifelong learners, and .206 in perceived
enjoyment of vignette 3, higher in HE learners). Still, these
results align with prior literature where employee competence
development has been implemented via short-term guidance to
accommodate employees’ training possibilities [86] while HE
students’ perceived enjoyment in longer-term guidance is likely
explained by its structural closeness to the ongoing studies [73].

Threats to internal validity refer to aspects that can uninten-
tionally affect independent variables. In our study each partici-
pant was exposed to each vignette with vignette order being the
same. The measurement items in the survey were randomized.
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We acknowledge that in this type of approach, the order of
exposure can make some participants overly sensitive to vari-
ations in the vignettes due to contrast effect [105]. Randomizing
the treatment order would have mitigated this. Therefore, future
studies should employ randomized or counterbalanced vignette
ordering to reduce potential order-related bias and strengthen
internal validity. We accounted the threat of participant fatigue
by keeping the number of vignettes relatively low and using
attention check questions. All responses that showed possible
fatigue by selecting something else than what was instructed
were deleted before the analysis.

We were aware that the respondents might approach gameful
support presented in the vignettes as a user experience or us-
ability test, i.e., purely focusing on the appearance or the visual
appeal of the examples in the vignettes, and not the driving
mechanisms behind them. This was acknowledged early on and
approached by stating in the instructions of each vignette that the
presented visualizations are an example of a mentioned support
mechanism (e.g., long-term and open-ended), and that the survey
is for providing feedback on the mechanisms in question.

In this study, construct validity threat refers to dropped items
of playfulness scale, derived from Hogberg et al.’s [94] original
research. The original scale conceptualizes playfulness as a mul-
tidimensional construct that can manifest differently depending
on the context it is being applied to. For example, studies by
Hassan et al. [127] and Rehman et al. [128] utilized the scale to
measure perceived playfulness in physical exercise applications.
The studies showcase relatively high loadings for all nine orig-
inal playfulness items. In our study, items with low loadings
likely reflect this contextual variation in how playfulness is
perceived. While we aimed to avoid dropping any items from
the construct, this approach preserved internal consistency and
ensured the empirical validity of the study [129]. Due to the
multidimensional nature of the playfulness construct and its
different manifestation in different contexts, we do not consider
dropping the items as a major problem for content validity. Since
we did not find any previous literature where the scale is used in
learner guidance setting, we propose that future research should
focus on playfulness construct validity in this context.

Finally, threats to external validity refer to the limitations to
generalize the results of an experiment to industrial practice.
In this article’s context, this relates to generalizability of the
vignette-based study results and the use of online panel for data
collection. Although vignette-based studies have been shown
to work well in learning and training settings [96], [97], their
limitations have also been discussed, including their potential
lack of realism and the difficulties of generalizing the results
into larger populations [98]. We acknowledged these challenges
and approached the study by utilizing the guiding principles for
vignette experiments by Wason et al. [104]. We also focused
on adding realism to the vignettes [98] by contextualizing the
competence development scenarios to a fictional online learning
platform. Our approach to using vignettes was chosen as it was
not possible to do the study with an existing system, and we con-
sidered that a vignette study would help us gain an understanding
of differences and preferences of the learner groups. Since the
scenarios showcased through the series of vignettes worked as
a stand-in for implementations of gamified guidance, possible
future research should aim at implementing the four domains of
the GCDS framework in LMSs or related IS and study the use
of these, e.g., in a field experiment, once the technology is more
mature [99].
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The strengths and limitations of using online panels have
been discussed in previous literature [101], [102] where some
criticism has been pointed toward compensation paid for the
participants and challenges related to nonconscious responding.
However, in studies where online panel data have been compared
with data collected using traditional sampling techniques it has
been highlighted that the generated data is similar [102] indicat-
ing that online panels can be an appropriate way to collect valid
research data from a diverse group of participants. Furthermore,
studies have pointed out multiple ways to combat possible data
quality issues, such as with attention trap questions [103] to
screen out nonresponsive answers.

In the future, differences in perception and preferences toward
gamified learner guidance between the groups presented in this
study and those who are unemployed and seeking job opportuni-
ties could reveal new insight. Also, for future research, it is worth
considering if a framework similar to the GCDS framework
could be constructed with dimensions other than temporality
and openness, such as the difficulty of the skills being learned
(beginner—master).

APPENDIX A

The study design matrix with interfaces of GCDS.

Vignette 1 (V1) followed the principle of long-term and
open-ended. The support deals with high flexibility, and the
competence development support is considered to be long-term
and open-ended. The learner can achieve and acquire skills
in any order on multiple, individual, and unrelated learning
paths. These skills can be with no clear end goal, such as
“soft” skill development (e.g., language skills and problem-
solving).

Vignette 2 (V2) followed the principle of short-term and
closed-ended. The support operates with less flexibility, and the
competence development support is considered short-term and
closed-ended. There is a clear, linear learning pathway and a
predetermined end goal that the learner is trying to achieve (e.g.,
aprogramming language). The learner starts from the basics and
then moves toward more advanced learning content. Multiple
different ways can take the learner to their goal, but the point is
to follow one specific path.

Vignette 3 (V3) followed the principle of long-term and
closed-ended. The support operates with little flexibility. Here,
competence development support is considered long-term and
closed-ended. There are mostly clear, linear learning pathways
of independent skills and competences that compose a larger
expertise (e.g., a study program). A learner acquires different
skills in different areas at a different pace. Some skills may be
connected (e.g., from basic studies to advanced studies), while
others are not (e.g., minor studies).

Vignette 4 (V4) followed the principle of short-term and
open-ended. The support shows the learner their granted skill
badges and certificates from completed competence develop-
ment activities (e.g., taking part in professional training). The
certificates are digitally verifiable, meaning that acquired skills
and competences can be proved to employers. Here, competence
development support is considered short-term and open-ended
as the learner is not supported or guided toward the next learning
opportunities and the completion of individual skills happens
intensively.

The vignettes were presented separately in high-resolution
images in the context of a fictitious digital learning platform
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\Vignette IConstruct |a Mean [SD Item description ILoading
1 \Perceived [896 [5.380 10.954 [USE1 This kind of support makes it easier for me to start developing my 778
usefulness competences.
Competence \USE2 This kind of support is useful for the purposes of my competence . 797
development development.
support: USE3 This kind of support enables me to accomplish more with regard to my .809
competence development.
Long-term and \USE4 [ feel more effective with regard to my competence development when 705
Open-ended using this kind of support.
\USES [ find this kind of support useful for developing new competences. .695
|Perceived |.903 |5.455 |1 .026 |ENJ1 [ find this kind of support enjoyable. 916
enjoyment [ENJ2 [ find this kind of support pleasant. 672
[ENJ3 [ find this kind of support exciting. 533
[ENJ4 [ find this kind of support interesting. .520
[Perceived 1785 14.957 [1.052 [PLAY2 This kind of support leaves room for me to be spontaneous. 685
playfilness PLAY3 This kind of support taps into my imagination. 659
PLAY4 This kind of support makes me feel that I can be creative. 766
IPLAY6 This kind of support feels like I'm revealing a mystery. .500
2 |Perceived 1902 [5.469 [0.962 |USE1 (same item description as for Vignette 1) 772
usefulness [USE2 (same item description as for Vignette 1) .875
Competence [USE3 (same item description as for Vignette 1) 787
development [USE4 (same item description as for Vignette 1) . 740
support: [USES (same item description as for Vignette 1) 748
|Perceived |.906 |5.175 |1 133 |ENJ1 (same item description as for Vignette 1) .810
Short-term and . - — -
Closed-ended enjoyment IENJ2 (same item description as for Vignette 1) 698
IENJ3 (same item description as for Vignette 1) .680
IENJ4 (same item description as for Vignette 1) .532
[Perceived 1862 [4.298 [1.294 |PLAY2 (same item description as for Vignette 1) 855
playfulness IPLAY3 (same item description as for Vignette 1) 688
IPLAY4 (same item description as for Vignette 1) 910
PLAY6 (same item description as for Vignette 1) .583
3 [Perceived 1920 [5.044 [1.171 |USEI (same item description as for Vignette 1) 745
usefulness USE2 (same item description as for Vignette 1) .834
Competence USE3 (same item description as for Vignette 1) 912
development [USE4 (same item description as for Vignette 1) 679
support: 'USES (same item description as for Vignette 1) 852
[Perceived 1930 |4.592 [1.349 |ENJ1 (same item description as for Vignette 1) 710
ILong-term and . - — -
Closed-ended enjoyment [ENJ2 (same %tem descr}pqon as for V%gnette 1) 732
IENJ3 (same item description as for Vignette 1) 700
IENJ4 (same item description as for Vignette 1) .627
[Perceived 1905 [3.919 [1.466 |PLAY2 (same item description as for Vignette 1) 913
playfulness PLAY3 (same item description as for Vignette 1) .808
IPLAY4 (same item description as for Vignette 1) .867
IPLAY6 (same item description as for Vignette 1) 695
n |Perceived 1936 [5.263 [1.291 |USEI1 (same item description as for Vignette 1) (802
usefulness [USE2 (same item description as for Vignette 1) .900
Competence [USE3 (same item description as for Vignette 1) .826
development USE4 (same item description as for Vignette 1) .745
support: USES (same item description as for Vignette 1) 1834
[Perceived 1935 ]5.155 [1.371 |[ENJ1 (same item description as for Vignette 1) 682
Short-term and . - —— -
Open-ended enjoyment IENJ2 (same %tem descr%pt%on as for V%gnette 1) 747
IENJ3 (same item description as for Vignette 1) .807
IENJ4 (same item description as for Vignette 1) 702
|Perceived 1885 |4.309 [1.421 [PLAY2 (same item description as for Vignette 1) (799
playfulness IPLAY3 (same item description as for Vignette 1) 773
IPLAY4 (same item description as for Vignette 1) .879
IPLAY6 (same item description as for Vignette 1) .674

for competence development and included a description of their
operating principle (e.g., V1: “This support relies on flexibility
and shows your acquired skills separately from each other.”).

APPENDIX B

Vignette-specific factor loadings for items in each construct,
n = 829.
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