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Abstract. This study outlines how a serious game was implemented using trans-
media storytelling to engage students in a Danish gymnasium when reading the
mandatory novella The Hosier and His Daughter, written by the Danish author
St. St. Blicher in 1829. The study is based on 52 students from two gymnasium
Danish classes. The study’s novelty and importance lie in its focus on using a par-
ticipatory design approach to involve the teachers as co-designers at a very early
stage. The transmedia setup was based on the following procedure: read seven
pages of the story in the textbook, play seven pages as a game that includes read-
ing and voice-overs and then read the rest of the story in the textbook. A formative
evaluation was administered using a questionnaire after the first reading and after
the gameplay. Furthermore, there were in-depth interviews with both teachers and
students. The findings indicate that the serious game improved reading engage-
ment, leading to much higher immersion levels, ease of reading and enjoyment of
reading the story. The story in the game was well told, and the learning outcome
was achieved through increased engagement.

Keywords: Reading engagement - Serious game - Transmedia storytelling -
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1 Introduction

This study was aimed at using serious gaming as an approach to engaging students
enrolled at @restad Gymnasium (Copenhagen) in reading Steen Steensen Blicher’s 1829
novella The Hosier and His Daughter (Hosekremmeren) [1]. The story resembles that
of Romeo and Juliet in that it involves young star-crossed lovers who cannot be together
and ends in tragedy. The story employs poetic realism, but it is not easy to read. This is
partially due its early-nineteenth-century wording and writing style, but its complexity
mainly arises from the story’s narration, which presents potential barriers to reading
engagement. A traveler who has no connection with the characters in the novella narrates
the story. This disconnect between narrator and story can make it difficult for the reader
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to engage with the story. The novella has therefore become notorious as one of the most
boring and tedious texts in the mandatory Danish gymnasium curriculum.

This study’s research question was as follows: Can a serious game be designed to
increase reading engagement in St. St. Blicher’s novella The Hosier and His Daughter
as part of the mandatory reading in Danish literature classes at @restad Gymnasium?

Reading fiction is positively associated with higher performance on reading assess-
ments [7]. However, in recent decades, students have changed their habits; they now
read less fiction and spend more time reading online than before [2—4]. In Denmark,
20% of young adults do not read fiction [6], which is in line with other international
reports [4, 7]. On average, across OECD countries, 37% of students report that they do
not read for enjoyment at all [7]. Reading has always been encouraged through com-
plex and diverse practices. However, there is considerable concern that young adults do
not read well enough to cope with the increasing literacy demands of an information
society [3-5]. Reading is a skill with many graduations of proficiency, and reading a
rather complex novella from 1829 requires a different level of reading ability than, for
example, reading a newspaper or subtitles on Netflix, making the former task challeng-
ing for many students [3-5]. If students read less fiction, they could lack familiarity
with national literature of historical importance. In Danish gymnasiums, male students
struggle more with reading engagement compared to female students [10]. This lack
of reading engagement may partly explain why male students in particular lag behind
compared female students in Danish gymnasiums, a fact that poses challenges for male
students in terms of later educational opportunities and access to the labor market [8, 9].
In Danish gymnasiums, the average grade difference is 0.5 points (based on 7-point grad-
ing scale) in favor of female students [9]. However, in Danish literature, which includes
a great deal of mandatory reading, female students’ grades are 1.4 points higher on aver-
age [9]. Other countries are reporting similar phenomena such as higher dropout rates
and lower average grades among male students [10]. Various sources have explained
this in terms of genetic differences, different gender based learning identities, societal
expectations and the feminization of the education sector [10]. A number of initiatives
exist to increase reading engagement and decrease the gender gap in education, such as
multiple initiatives related to serious games.

2 Previous Work and Theoretical Foundation

Scholars have described multiple principles for designing serious games for educational
purposes [11-17, 26, 34], including a focus on reading engagement [10, 12, 13]. Impor-
tant aspects of serious game design for learning and reading engagement include realism,
feedback, discovery, repetition, guidance, flow, digital storytelling and debriefing [11-
17]. Furthermore, motivation is important. Reading engagement, both in serious games
and in other media, including analog media, requires the reader to be motivated [13,
16]. This involves aspects such as important elements within the text’s content, text
comprehension, knowledge acquisition and social interactions that employ knowledge
and lessons learned from the text [13, 16]. Scholars have also emphasized the specific
aspects of intrinsic motivation as important when designing serious games for read-
ing engagement [16, 17]. These can include elements such as curiosity, a desire for a
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challenge, flow, involvement and narrative engagement [16—18]. In particular, narrative
engagement [18] seems important within a serious game focused on reading engage-
ment because of its relation to the story experienced while playing the game. Thus, it
may result in imaginative immersion, narrative involvement or narrative immersion. The
desire to know how the story of The Hosier and His Daughter unfolds evokes curiosity,
suspense and narrative engagement, making the players want to continue playing [18].

Studies have also included transmedia storytelling as a gateway to reading engage-
ment or educational purposes by combining analog reading with parts of the story
included within a serious game [10, 19, 29-31]. The term transmedia storytelling is
defined and used differently across disciplines. However, there is common agreement
that it is a method or technique for telling a story across media platforms that often
includes digital technologies such as serious gaming. Ryan, among others, stated that
a successful digital transmedia storytelling requires a process of active collaboration in
the co-creation of meaning [20].

3 Methods

3.1 Participants and Ethical Issues

This study in transmedia storytelling included 52 students from two Danish classes (M
and S). Both classes were from @restad Gymnasium, which is located in Copenhagen,
Denmark, and has a special profile focusing on media, communications and culture.
Class M had a media studies profile and consisted of 27 students (14 male, 13 female).
Class S had a social science profile and 25 students (12 male, 13 female). All participants
gave informed consent and were informed that they could withdraw from the study at
any time and their participation did not influence their grade. In addition, all participants
were provided with anonymized ID numbers, and all data were labeled with these IDs.
We applied special considerations when recruiting teenagers (ages 17-19), in accordance
with Danish data law, the international code of conduct [23] and ethical approval from
the gymnasium.

3.2 Procedure and Analysis

This study was conducted during the COVID-19 pandemic, so most of the study was
conducted online. All teaching at @restad Gymnasium also took place online. The eight-
step procedure used in this study is illustrated in Fig. 1. The procedure was divided into
two major approaches. The pre-engagement and feedback stages (stages 1 and 8, and
the hotline) focused mainly on the design and implementation elements. The reading
and evaluation stages focused mainly on the evaluation elements.

Step 1: An important focus of this study was to involve the @restad Gymnasium
teachers who taught the students about The Hosier and His Daughter. This was done
by following a participatory design approach [22] in which the end-users included both
teachers and students. The teachers served as gatekeepers who facilitated and controlled
the reading process in areas such as the curriculum’s aims, focus, knowledge, skills and
analysis. Therefore, the teachers were involved as co-designers very early in the process.
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Fig. 1. An eight-step procedure used in this study.

They were asked for input and feedback, but they also worked as partners in the design
process regarding changes to aspects of the game’s development. Prior to the co-design
efforts with the teachers, class observations and short interviews with students were
conducted. Furthermore, the gymnasium’s headmaster was interviewed during Step 1
and provided acceptance and engagement related to this study. Nine students from outside
Classes M and S took part in pilot testing within an iterative process.

Step 2: Participants read the first seven pages of the novella The Hosier and His
Daughter [1]. The novella was included in a textbook with other novellas and short
stories. Prior to the reading, the teachers provided some minor instructions.

Step 3: The participants answered the first evaluation questionnaire after reading the
novella’s first seven pages. The questionnaire consisted of general questions related to
the story and reading engagement at this stage. In total, 50 students completed Evaluation
1 (96% response rate).

Steps 4 and 5: The participants installed and played the game from a Google Drive
folder. There were clear instructions for how to download the game. The game covered
the part of The Hosier and His Daughter on pages 95-102 [1]. These specific pages were
covered in the game due to an interesting time jump to five years later in the original
story. This time jump in the narrative can challenge reader engagement, as the story at
this point could be interpreted as having a natural end without any cliffhangers for a
continuous read.

For Steps 4 and 5, a hotline was established so the students could contact the designers
if they struggled with downloading the game, unforeseen bugs or other difficulties with
the game. The hotline was used four times, and showed the importance to ensure that
the students played the game and were not disengaged due to technical problems.

Step 6: The students answered the second evaluation questionnaire, which contained
questions about their engagement after having played the game. The questionnaire had
the following themes: learning, engagement and the game aspects; it was inspired by
the User Engagement Scale [24]. For Evaluation 2, 20 participants from Class M (75%
response rate), and 18 students from Class S participated (72% response rate). In total,
38 students from the two classes (16 males, 22 females), provided data for Evaluation 2.

Step 7: The students read the remaining pages of The Hosier and His Daughter
(book).
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Step 8: Interviews were conducted with two teachers and four students (three students
from the M class, and one student from the S class). The semi-structured interviews
had the following themes: esthetic appeal, endurability, involvement, focused attention,
novelty and usability.

Researchers analyzed the questionnaires (Evaluations 1 and 2) using cumulative
frequency (i.e., the total number of answers to specific questions). They analyzed the
interviews using traditional coding [25] in four steps: organizing, recognizing, coding,
and interpretation. They transcribed the interviews verbatim to be organized and prepared
for data analysis. The researchers read the transcripts several times to recognize the
concepts, which also included a general sense of the information and an opportunity to
reflect on its overall meaning. Two researchers coded the interviews independently and
then afterwards matched the themes derived, following the procedures to ensure inter-
analysis reliability [32, 33]. The themes derived included engagement, learning, and
game design. Researchers then categorized and interpreted each interview statement by
following an interpretation of positive and negative statements within each of the three
themes.

4 Design and Implementation

4.1 A Subsection Sample

The serious game was designed in Unity using C# for Windows, Mac and Linux. The
game genre used within this study was an adventure puzzle solving game. To design the
game, we followed eight flow principles described by Sweestser and Wyeth [21] to main-
tain the reading engagement. The eight elements of flow are as follows: concentration,
challenge, skills, control, clear goals, feedback, immersion and social participation [21].
The students were able to start playing the game without reading a manual and learned
the game controls in an introductory tutorial [21]. At the very start of the game, instruc-
tions appeared showing the keys to use for in-game navigation (Fig. 2, right). As the
players discovered interactive objects, hints were shown, including which buttons to use
for interaction. To promote concentration, this game implemented visual- and auditory
stimuli using interactive objects that rewarded the player with a voice-over and written
story text. The tasks (objects) needed to be completed in a specific order to ensure that
the students read the story in order and followed the plot and original story. To highlight
the reading objects, a particle system (Fig. 2, left) was implemented above the objects.
The particles made it easier for the players to identify the objects needed to progress in
the story. To avoid confusing players, the particles disappeared once activated. To evoke
further engagement, sound effects were added when picking up clues or keys. This was
done as players interacted with the clue to provide immediate feedback (Fig. 2, left).
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Fig. 2. Instructions for navigation (right). Particle effects highlighting a reading object (left).

The students were expected to become less aware of their surroundings and more
spatially immersed [17, 18, 21, 26] in the story, thereby improving their reading engage-
ment for this difficult text. The immersive elements were implemented using visual
in-game representations and settings that included assets appropriate for a house during
the nineteenth century. In addition, the notes and letters the players had to find resembled
old paper with text in a nineteenth-century-looking font. (Fig. 3, left). To further enhance
the players’ immersion, various ways of representing the text were implemented, though
it appeared most often as text in an old book (Fig. 3, right).

i har lagt den pa hans
8 Jeg frygter mine dage er neee talte, Jeg
Hiber dette brev

Jeg var ikke den samme efter den afliste varelse, Cecilia

nir dig, min kereste | aften Cecilia drabec Esben.
p (3

FHvis bare jeg havde sagt ja dengang,

skal ikke derind igen.

Noglen har jeg geme hvor

Espen. Holsten

' som jeg gjorde da Esben kom tilhngc,i
i s var dette aldrig hendt. “ vi mitte rense lendekleder
{ |

Din Cecilia

‘ f
Ueg fandt Esbens dagbog cfter | o scakels Cocilis

)| ordet, solet til  blod.

Fig. 3. The notes and letters the players had to find, which resembled old paper (left). Reading
text presented in an old book format (right).

5 Findings

5.1 Reading Engagement and Learning

The findings from Evaluation 1 (after the analog seven-page reading) and from Evalua-
tion 2 (after the reading within the serious game) revealed clear improvements in reading
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engagement within and after the gameplay compared to reading from the book (Table 1).
Overall, 85% of the students found the in-game text easy or very easy to read compared
to the book text, which only 16% considered easy to read (Table 1). In addition, 76% of
the students enjoyed reading the story in the game to a large or very large extent, com-
pared to 24% for the book. After playing the game, 55% of the students indicated that
they would like to continue reading the story to a large or very large extent, compared
to 36% after reading the book. Moreover, after playing the game, 56% of the students
were immersed in the story to a large or very large extent, compared to only 14% after
reading the book (Table 1).

Table 1. Results evaluation 1 (E1, after book read) and evaluation 2 (E2, after game play).

Results from Evaluation 1 (after book | Toavery | Toa To some | To a To a very
read, n = 50) and Evaluation 2 (after small small extent % | large large
game play, n = 38). Numbers are in extent % | extent % extent % | extent %
percentage

E1: I found the text in the novella easy 2 30 52 16 0

to read

E2: I found the text in the game easy to | 0 5 10 27 58

read

El: I enjoyed reading the story 8 32 36 24 0

E2: I enjoyed reading the story in the 0 3 21 55 21

game

E1: I want to continue reading the story | 8 28 28 32 4

E2: I want to continue reading the story | 3 3 39 37 18

E1: I was immersed in the story 24 30 32 14 0

E2: I was immersed in the story 3 7 34 34 22

E2: The story affected me emotionally | 22 24 36 10 8

E2: It was more enjoyable to read the 3 5 8 34 50

story in the game than the book

E2: I wanted to know what happens to 0 3 18 55 24

the characters in the game

The immersion question was phrased differently for Evaluations 1 and 2 to provide
proper Danish language in its context. The immersion question addressed narrative
immersion, so the same tendencies and validation of the students’ immersion were
revealed due their desire to know how the story would unfold. Overall, 79% of the
students indicated that they wanted to know, to large or very large extent, what happens
to the characters after playing the game. Narrative immersion may create curiosity,
suspense and excitement, making the player want to continue reading [18]. Overall,
84% of the students perceived, to a large or very large extent that, that reading the story
was more enjoyable in the game than in the book. This last question was not a direct
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indicator of reading engagement and involved potential bias (e.g., user, context and

technology novelty effects). Nevertheless, it provided perceptions of enjoyment [21].
The game’s ability to improve reading engagement and convey specific details

surrounding the story’s narrative was also a main focus of the teachers’ feedback.

The potential with this serious game is there, along with the ability to motivate
certain students to read longer texts that would otherwise be too difficult for
them...a game can also go deep into the details in very specific parts of the text.
(Teacher 1).

The game can make the students remember more from the story...and when you
experience the story through a game, where you [the authors of this study | made the
graphics, it controls how the students perceive the environment and the characters,
Jjust like when you watch a movie. When you don’t have visual aids, you rely on
your imagination, and you imagine the characters and the environment, so in one
way or the other, you could say that it is a minor disadvantage (Teacher 2).

The quote from Teacher 2 emphasized the importance of being professional and provid-
ing the game environment with considerations, as it controls the perceptions. This is a
well-known point from previous discussions of book-to-film adaptations. However, it is
important to remember that serious games also work with messages and provide specific
perceptions and interpretations based on their design and textual messages.

5.2 The Game Mechanics

The evaluations and interviews revealed that the students enjoyed the game. In addition,
the game mechanics were effectively designed. Overall, 82% of the students always
knew what to do in the game to a large or very large extent, and 79% found it easy to
control the character to large or very large extent (Table 2). Furthermore, 78% of the
students found it easy to follow the story. However, the interviews also revealed minor
suggestions for improvements. In spite of the pilot testing and iterative adjustments to
the game and tutorial, some students seemed to struggle with the controls and needed
some time to get used to them.

Table 2. Results evaluation 2, game mechanics

Results from Evaluation 2 (after game | To a very Toa To some | To a To a very
play, n = 38). Numbers are in small small extent % | large large
percentage extent % | extent % extent % | extent %
I always knew what to do in the game 0 0 18 42 40

I found it easy to control the character 3 0 18 37 42

I found it easy to follow the story 0 5 17 39 39

I found the game too easy 0 16 37 23 24

I was easily distracted while playing 16 47 26 8 3
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As many other scholars have realized when designing serious games, it is especially
challenging to find the right balance between skills and challenges, to keep the players
in the flow state [28]. Some participants in this study would have liked the game to be a
bit more challenging (Table 2), be less monotonous or tedious and feature better links,
clues or semiotics to story-specific elements, as well as a customizable reading speed to
provide dynamic difficulty adjustment.

6 Conclusion

To design a successful serious game for educational purposes, it is crucial to involve
teachers in the design process. A serious game has the potential to bring a new level
of understanding and visualization to a given story in the classroom. However, when
focusing on literature (e.g., novels, novellas, poetry), books and games must supplement
each other through the inherent advantages of their media formats. This is also empha-
sized in the literature [27], so it is beneficial to explore further possibilities related to
transmedia storytelling. By switching between the text and the game, the students in
this study experienced improved reading engagement, as well as a deeper understanding
of the story’s environments and characters. However, a game cannot provide insight
into deeper subjects in the text or the vocabulary that the author uses, which are also
significant aspects of the learning outcomes expected in Danish literature classes. In con-
clusion, this serious game, designed specifically to teach The Hosier and His Daughter,
improved students’ reading engagement, leading to much higher immersion and ease
and enjoyment of reading. The story was well told in the game, and the learning outcome
was achieved through increased engagement. However, future work is needed to create
significant evidence and insights regarding students’ reading engagement via transme-
dia storytelling. First, researchers need to include a much higher number of students
from classes across different gymnasiums within the data collection. Second, they need
further details on the identification of readers, including their confidence in reading. It
is important to emphasize that there is no agreed taxonomy for reading engagement,
and the inclusion of serious games is still diverse in its outcomes, and certainly under-
studied as a transmedia subject for inclusion in the Danish gymnasium. It would also be
interesting to create different options in the game design to accommodate a diversity of
students and reader types.
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