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There has been growing interest in game-based language learning but instead of communicative 

skills, it mainly targeted vocabulary and grammar which are superficial linguistic skills. On the 

other hand, collaboration has also been seen as pedagogically beneficial though there is still a 

question as to what extent teacher’s support in the form of scripting is optimal. Addressing the 

gaps, this mainly quasi-experimental study was implemented in an English as a second language 

lesson to examine whether or not role assigning (microscripting) in a game-based collaboration 

would yield superior results than the condition without such method (macroscripting). To be 

specific, a narratively rich role-playing game (RPG) was utilized in the game-based learning 

phase due to its compatibility for language learning, proceeded by literature circle collaboration 

which had been renowned for its capability to foster not only reading skill but also the affective 

dimension of learning. Inferential statistics showed that groups treated with microscripting 

achieved superior reading comprehension, collaborative learning interest and empathy scores. 

Meanwhile, content analysis revealed that groups assisted by macroscripting could reach higher 

levels of knowledge construction in their collaboration. Findings, discussion and conclusion in 

this study have extended the field of game-based collaborative language learning and brought 

implications for similar future research. 
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1. Introduction 

The increasing interest toward games, particularly in child and adolescent education context 

has given rise to game-based and gamified learning as a research field in both pedagogy and 

learning science (Prensky, 2007). In spite of its controversy as a cause for several negative 

behaviors, such as reduced empathy (Ahn & Shin, 2016) and addiction (Hartmann et al., 2012), 

digital or video games have been proven over time able to foster engagement (Huizenga et al., 

2009; Liu & Chu, 2010; Papastergiou, 2009; Salvini et al., 2016; Tüzün et al., 2009), attitude 

(Divjak & Tomić, 2011) and attention (Wu et al., 2020) in learning. It might also facilitate 

learners in their acquisition of 21st Century skills such as critical thinking and creativity (Qian 

& Clark, 2016) as well as character building, citizenship and digital technologies (Hébert & 

Jenson, 2021). Moreover, studies in game-based learning have shown that this learning design 

has the potential to optimize both general (Huang, et al., 2020) and specific outcomes in various 

disciplines which include mathematics (Tokac et al., 2019), history (Huizenga et al., 2009), 

geography (Tüzün et al., 2009), science (Tsai & Tsai, 2020), computer programming (Jiau et 

al., 2009) and language (Liu & Chu, 2010; Chiu et al., 2012). 

In the area of language learning specifically, research on the learning outcomes benefited by 

game-based learning has been flourishing in the sub-fields of vocabulary (Calvo-Ferrer, 2021; 

Chen et al., 2019; Chen et al., 2021; Dindar et al., 2021; Franciosi, 2017; Huang et al., 2020; 

Hwang & Wang, 2016; Li, 2021; Li et al., 2021; Lin & Guo, 2021; Lu & Chang, 2016; Tsai & 

Tsai, 2018; Thompson & Von Gillern, 2020; Zou et al., 2021) and grammar (Berns et al., 2016; 

Eltahir et al., 2021). While these skills are commonly taught first due to their acting as a support 

for one’s language learning, particularly the non-natives, language learning should disembogue 

to the main communication skills; i.e., listening, speaking, reading and writing as its ultimate 

aim (Celce-Murcia, 2001; Douglas & Frazier, 2001). Responding to this, a few researchers have 

attempted to investigate game-based learning for reading lessons, because this skill, compared 

to the rest is viewed as a gateway for non-natives to learn another language (Neville et al., 

2009). To the author’s knowledge, however, there is still a gap since all the existing game-based 

learning studies claiming to improve reading skill merely measured students’ decoding instead 

of comprehension skill (Serra & Gilabert, 2021), utilized subjective observation or interview 

data (Holmes, 2011; Neville et al., 2009; Tobar-Muñoz et al., 2017), had a major obstacle in its 

implementation (Forbess, 2010) or a small number of participant, making it incompatible for 

inferential analysis (Komala & Rifai, 2021). 
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To further enhance the effectiveness of game-based learning, a number of researchers have tried 

blending it with collaborative learning (Chen et al., 2015; Chen & Law, 2016; Hung et al., 2017; 

Kong et al., 2012; Saleh et al., 2020; Sung & Hwang, 2013; Turchi et al., 2019; Zapata-Caceres 

et al., 2021). Collaborative learning is considered able to improve individual learning outcomes 

(Birgin & Topuz, 2021; Slof et al., 2021) due to its capability of fostering shared knowledge 

construction (Farrokhnia et al., 2019; Vuopala et al., 2019) and reducing mental effort invested 

on learning activities (Kirschner et al., 2018). It can also bring impact on learners’ motivation 

(Serrano-Cámara et al., 2014), attitude (Chu et al., 2011) and interest (Shubina et al., 2021). Be 

that as it may, collaborative learning itself is a tricky concept and there exist various definitions 

of it. In this study, the author agrees with experts like Roschelle (1992), Dillenbourg (1999), 

Smith and MacGregor (2000) who characterized collaborative learning as an active knowledge 

co-construction process among a group of learners. With this in mind, only two of the eight 

aforementioned studies on collaborative game-based learning shared the same definition (Chen 

& Law, 2016; Saleh et al., 2020) yet both were conducted in science learning. Interestingly, 

both of these two studies emphasized the prominence of scaffolding – a type of support given 

to students – in collaborative learning and directed further research on the same topic but with 

a stronger design; i.e., experiment (Saleh et al., 2020) as well as investigation on other affective 

learning aspects and the proper amount of scaffold given to students in game-based learning 

design (Chen & Law, 2016). 

In the field of language learning, a collaborative learning design namely literature circle was 

found able to foster reading and writing in addition to other benefits such as socioemotional 

learning (Venegas, 2019). Ever since it was coined until today when it can be carried out in a 

computer-based environment (Day & Kroon, 2010; Su, et al., 2019), arguments whether role 

assigning in literature circle is necessary or not still continue. Giving students particular roles 

is a form of detailed scaffolding in collaborative learning, also known as microscripting, and it 

is considered able to optimize the effectiveness of literature circle (Lenters, 2014), although 

there are also reasons why letting students collaborate without it – conversely referred to as 

macroscripting – is a better option (Han & Hanson, 1999; Peterson & Belizaire, 2006). Hence, 

it is worth to compare these two scripting methods as an aspect of literature circle collaborative 

learning particularly in game-based language learning. 

All the previously mentioned research gaps can be summed as follows: 1) Scarcely has there 

been a collaborative (active knowledge construction) game-based learning that targets students’ 

reading comprehension in foreign language lessons. 2) Further studies on collaborative game-
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based learning should investigate the affective aspect of learning by a stronger research design. 

3) Microscripting and macroscripting have their own advantages and disadvantages, making it 

complicated to conclude which of the scaffolding techniques is more effective in collaborative 

game-based learning. To fill in these missing links, this mixed-methods study that examines the 

impact of micro- and macroscripting in a collaborative game-based learning particularly on 

learners’ reading comprehension, vocabulary (cognitive domain), empathy and task interest 

(affective domain) was conducted within the context of English as a second or foreign language 

(ESL) lesson. 
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2. Theoretical Framework 

This chapter provides the bases for the research theoretically by reviewing some literature about 

concepts related to the study variables. First, it covers game-based learning theory and discusses 

particularly role-playing game which is the type of digital game used in this research. Secondly, 

it examines the theory of collaborative learning as an active knowledge co-construction process 

and the utilization of scripting before narrowing down to a specific collaboration script design 

implemented in this study; i.e., literature circle. Finally, a brief overview of English as a second 

or foreign language (ESL) learning is incorporated to give a better understanding of the study 

context especially in reference to the variables of reading comprehension, vocabulary, and task 

interest or enjoyment as well as empathy. 

2.1 Game-based learning 

2.1.1 Definition of game-based learning 

In game-based learning, games are “artefacts to be studied and from which to learn” (Whitton, 

2012, p. 252). Similarly, Wu et al. (2012) defined it as “learning through the game” (p. 269) 

when they were conducting their meta-analysis study on game-based learning. In other words, 

incorporating game in a learning process does not necessarily turn it into game-based learning 

unless the game itself becomes the focus or primary aspect of the learning. Another concept 

that is often thought synonymous is gamification or gamified learning. It is conceptualized as 

“affording gameful experiences or using design reminiscent of games” (Hamari et al., 2014 p. 

139). Thus, games are not implemented in gamified learning but rather just their elements to 

foster similar experience of playfulness. 

There are numerous game elements that underlie game-based and gamified learning and various 

sources might use different terminology to refer them as. For this reason, Toda and colleagues 

(2019) through a systematic review proposed five dimensions that classify the long list of game-

based or gamification elements along with their other names (Table 1). Accordingly, the first 

two dimensions deal highly with learners’ motivation as performance provides them a feedback 

loop while personal acts as a cognitive stimulator, bringing novelty at various stages of the 

learning. The ecological dimension, as the name suggests, is related to the game environment, 

or in the case of gamified learning, the learning environment. The social dimension establishes 
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interaction among students and finally, the fictional dimension presents a context that can relate 

the whole learning experience. 

Table 1 

Game-based and gamification elements 

Dimension Elements Synonyms 

Performance Acknowledgement Badges, medals, trophies, achievements 

Level Skill level, character level 

Progression Progress bars, steps, maps 

Point Scores, experience points, skill points 

Stats Information, Head Up Display, data 

Personal Novelty Update, surprise, change 

Objectives Missions, side-quests, milestones 

Puzzle Challenges, cognitive tasks, actual puzzles 

Renovation Boosts, extra life, renewal 

Sensation Visual or sound stimulation 

Ecological Chance Randomness, luck, fortune, probability 

Imposed choice Choice, judgment, paths 

Economy Transaction, market, exchange 

Rarity Limited items, collection, exclusivity 

Time pressure Countdown timers, clocks 

Social Competition Conflict, leader boards, scorecards, player vs. 
player 

Cooperation Teamwork, co-op, groups 

Reputation Classification, status 

Social pressure Peer pressure, guild mission 

Fictional Narrative Karma system, implicit decision 

Storytelling Audio queues, text stories 

Note. Adapted from ‘Analyzing gamification elements in educational environments using an 

existing gamification taxonomy’ by Toda, A. M., Klock, A. C. T., Oliveira, W., Palomino, P. 

T., Rodrigues, L., Shi, L., . . . Cristea, A. I. (2019). Smart learning environments, 6(1), 1-14. 

2.1.2 Emergence of video games and role-playing games (RPG) 

Though the first traceable video game designed for educational purpose is perhaps the Sumerian 

Game which was released in 1964 (Wing, 1996), the first video game was created decades 

before in very early 1960 by a programmer named Steve Russell (Bristow, 1977). It was then 

followed by its increasing popularity up to this day when most of the world’s children and 

teenagers favor it as can be inferred from the number of 2.81 billion worldwide (Newzoo, 2020). 

A recent statistical survey in the USA showed that action game is the most preferred game 
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genre, followed in the second and third places respectively by shooting and role-playing game, 

abbreviated as RPG (Clement, 2021). 

Just like other products of pop culture, RPG too has undergone a series of change but probably 

its most distinguishable elements are characters; one of which is the main individual whom the 

player controls, well-defined storyline and mission (defeating an evil monster, searching for 

precious items, etc.) as well as progression typically in the form of experience point (Dale et 

al., 2020). Throughout the journey, the main character often encounters enemies in a random 

manner – another inseparable RPG element – and gains experience point which can progresses 

his level along with some other rewards such as money and useful items (Zagal & Deterding, 

2019). Not only the characters, the environment of the game, often referred to as the “RPG 

world” also continually unfolds in either online or offline mode, hence the term persistent world 

is defined (Gee & Hayes, 2011). RPG can then be formally defined as:  

A game, not a game system or product, but a game experience that a player plays, in 

which the player portrays a character in a setting. Each player’s portrayal of their char-

acter must include three components: immersion, experiencing the character; acting, 

performing in character; and gaming, obeying and manipulating rules and goals in char-

acter (Simkins, 2015, p. 56, as cited in Zagal & Deterding, 2019). 

Referring to the gamification element framework (Toda et al., 2019), quests and persistent 

world in RPG correspond to the personal (objectives and novelty) dimension, progression to 

performance (level and point) and random foe encounter to ecological (chance) dimension. 

While the social dimension is less emphasized in RPG literature, story or narration that expands 

as the player continues the game is another key construct especially for Japanese RPG (JRPG), 

one among several subtypes of RPG (Zagal & Deterding, 2019). Based on a study by Brückner 

et al. (2019) who explored the cultural difference between the eastern and western RPGs, the 

former region particularly Japan puts more value on the game’s narratives compared to the 

European or American games which emphasize the battle system. This is the reason why a 

JPRG entitled Suikoden II released by Konami© was selected as the RPG in this research on 

reading comprehension due to the game’s rich story content and progression (Schwartz, 2009). 

Moreover, although this game involves casual fighting and battles as it is set in a fictional war 

period, it features a grand quest for the main character to bring peace upon the conflicting lands. 

This is a typical characteristic of a prosocial game which has more positive than negative effects 

on players (Greitemeyer & Osswald, 2010). 
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2.1.3 Video games and education 

At the same rate of its growth, the perceived advantages and shortcomings of video games keep 

increasing with some of the renowned harms continuously explored such as aggressive behavior 

(Ferguson, 2019), tendency to use them as a temporary escape from real-life problems (Yee, 

2006 as cited in Blasi et al., 2019) and addiction (Hartmann et al., 2012). The issue of game 

addiction has further been shown as a strong predictor of poor academic achievement (Brunborg 

et al., 2014). Other negative consequences concerning the players’ social life include lower 

empathy (Ahn & Dong-Hee, 2016) and the tendency to develop anti-social behavior (De 

Simone, 2013), as well as decrease in overall social skills (Kheradmand et al., 2012). 

The aforementioned negative effects, however, should not be universalized because according 

to Greitemeyer and Osswald (2010) who developed the framework of prosocial game – game 

that prompts players to benefit other characters in the game, the exact opposite of violent game 

– the undesired consequences are minimal in such games compared to violent games. On the 

contrary, their series of experiments showed prosocial games were able to nurture prosocial 

behaviors (Greitemeyer & Osswald, 2010) and this finding has been corroborated by a more 

recent meta-analysis implicating that whereas violent video games yield harms, the opposite 

effects are induced by prosocial games (Greitemeyer & Mügge, 2014). In addition to this, a 

content analysis study performed by Bourgonjon et al. (2015) revealed other merits of video 

games, top-ranked themes of which are opportunities to interact with other enthusiasts, personal 

well-being, self-development and reduced aggression due to it being a channel for venting. 

In the area of linguistic education, games were proven capable to enhance learners’ engagement 

in grammar (Eltahir et al., 2021), vocabulary (Dindar et al., 2021), reading (Ke et al., 2016) and 

writing (Gerber & Onwuegbuzie, 2013, Proske et al., 2014) lessons. It is also able to improve 

idiomatic vocabulary (Müller et al., 2018), general vocabulary (Chen et al., 2018; Huang et al., 

2018; Li et al., 2021; Tsai & Tsai, 2018; Wu, 2018; Zou et al., 2021) and even the sign language 

(Kamnardsiri et al., 2017). Nevertheless, with respect to reading as a core skill especially in the 

context of ESL, the author only found five studies with limited generalizability. A game-based 

learning study was conducted by Serra and Gilabert (2021) in the context of ESL reading yet 

what they measured were the constructs of decoding and reading fluency, which are reading 

comprehension pre-requisites but these do not tell whether students understand a piece of text 

or not. Another fresh experiment was by Komala and Rifai (2021) who implemented a visual 

novel game (an RPG-like genre usually without the elements of progression and mission) to 
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find out if it impacted students’ reading comprehension. Their hypothesis was accepted, yet this 

quantitative study’s results were questionable since there were only 20 participants in total with 

11 and 9 students in the control and experiment groups respectively. Another methodological 

issue was found in a study using a similar game genre (Forbess, 2010); that is, there was a long 

delay of the posttest occurred due to external constraint, causing the results to be dubious. 

Lastly, two similar studies on game-based learning and reading by Neville et al. (2019) and 

Tobar-Muñoz (2017) did not yield objective data as the former deployed self-report instrument 

to assess students’ reading while the latter utilized design-based design which is arguably biased 

due to the researchers’ intimate participation in the study (Barab & Squire, 2004). Therefore, a 

quantitative study with sufficient participants, strong procedure and objective data collection to 

investigate if game-based learning significantly improves reading is still in need. 

2.1.4 Theoretical grounds of game-based learning 

One of the early prototypes of game-based learning is a model by Kiili (2005) and he elaborated 

the flow – balance between player’s skill and challenges given in the game – and experiential 

learning theories to explain the mechanism of game-based learning in especially raising the 

players’ engagement. That is because in experiential learning, students repeatedly experiment 

to solve problems based on their observation in new experiences (Kolb, 1984 as cited in Morris, 

2020). Although Kiili’s model of constant feedback loop was seen as a key in behavioristic 

pedagogy model (Filsecker & Bündgens-Kosten, 2012), he emphasized that the model is based 

on the constructivist’s viewpoint because he defined the activity in game-based learning as “a 

construction of cognitive structures through action or practice in the game world” (Kiili, 2005, 

p. 18). Years later, a systematic review was conducted to investigate the learning theories that 

game-based learning scholars had grounded their studies on and more than half of them had 

used constructivism approach (Wu et al., 2012). Although this meta-analysis frequently cited 

Kiili, it categorized his idea of experiential learning under humanism rather than constructivism 

school of thought due to how experiential learning fosters student-centered and personalized 

pedagogy. Meanwhile, Wu et al. (2012) viewed constructivism more as socio-cultural learning, 

which is often referred as Vygotskian social constructivism (Golbeck & El-Moslimany, 2013). 

In other words, most of the researchers agree that social interaction is quintessential in game-

based learning and this supports the notion that students who are immersed in game-based 

learning experience can achieve optimally when they are given chances to interact with their 

peers, particularly through collaboration. 
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2.2 Collaborative learning 

2.2.1 Definition of collaborative learning 

One of the early definitions of collaborative learning is a learning that “entails students working 

together to achieve common goals” (Slavin, 1983; Sharan et al., 1984, as cited in Nunan, 1992, 

p. 3). At that time, the term collaborative learning and cooperative learning were still used 

interchangeably until years later when authors started to make distinction between the similar-

but-not-the-same concepts. For example, Roschelle and Teasley (1995) defined collaboration 

as “a coordinated, synchronous activity that is a result of a continued attempt to construct and 

maintain a shared conception of a problem” (p. 70) to clarify that the phenomenon they were 

observing from a dyad was a collaborative and not cooperative problem solving. However, 

Dillenbourg (1999) viewed the notion was still oversimplistic and rather than definition, he 

proposed some essential characteristics of collaborative learning: less job separation among 

members, negotiability in the interaction, greater susceptibility to conflict, and higher cognitive 

load induction. In terms of pedagogic structure, instructions in collaborative learning commonly 

are less defined (Rockwood, 1995, as cited in Panhwar et al., 2017). Another collaborative 

learning feature is emphasis on direct inquiry experience which would give rise to active 

knowledge co-construction (Smith & MacGregor, 2000). 

2.2.2 Knowledge co-construction in collaborative learning 

From cognitive perspective, a collaboration is said to be successful if the group can reach a 

process of knowledge co-construction (Barron, 2003), also referred to as meaning construction 

(Dillenbourg, 1999; Stahl, 2005). Knowledge co-construction (KCC) is a condition when a 

group who are collaborating can agree upon a common ground or shared cognitive frame of 

reference which they might further extend (Beers et al., 2005). To reach this stage, a series of 

key interactions is to be encountered such as argumentation (Barron, 2003; Isohätälä et al., 

2018) and interpretation (Stahl, 2005) in addition to appropriate scaffolding from the teacher 

(Scardamalia & Breiter, 1991). Similarly, Van Aalst (2009) argued KCC involves collective 

sharing and analysis of information but can occur relatively shorter. It is distinct from 

knowledge sharing which does not necessarily include interpretation, as well as from 

knowledge creation that highlights the progressive and long-term nature of the process centered 

at an either concrete or mental object (Van Aalst, 2009). The definition of KCC can then be 
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said to lie in between knowledge sharing and knowledge creation; i.e., it involves collective 

information sharing and its analysis or interpretation, but can occur relatively shorter. Having 

a clear conceptualization of these three similar terms is important as KCC is often taken for 

granted during a collaboration and knowledge sharing activity does not arbitrarily lead to KCC 

(Brokensha & Greyling, 2015). 

To analyze knowledge co-construction phenomenon from interaction, an interaction analysis 

model was developed that includes five phases (Gunawardena et al., 1997). First, in sharing 

phase members state their observation or opinion that will prompt the other members to seek 

clarification about, state their agreement with or even corroborate it. Second, dissonance phase 

is when any of the participants disagrees with the information that had been shared. This is 

usually characterized by the disagreeing members pinpointing the area of disagreement and 

restating the previously shared information to enforce their position in regards to the issue. 

Third, in negotiation phase, participants analyze if there is any overlap between conflicting 

ideas and propose a new statement to compromise them. This new statement is defined as the 

co-constructed or negotiated knowledge as it is constructed upon differing, contradicting but 

overlapping ideas among the participants. When applicable, the proposed co-constructed 

knowledge can be tested, for instance against the participants’ personal experience, existing 

literature and/or data in testing phase. The previous testing would then result in a valid agreed 

statement which can even be brought further to the stage where it can be applied. This final 

stage is called agreement phase. 

Accordingly, sharing and dissonance phases are cognitively classified as lower-functioning in 

spite of them being the prerequisites to reach higher cognitive function starting from negotiation 

phase which is the KCC itself (Gunawardena et al., 1997). Sharing phase, which can further be 

broken down into several functions – e.g., information sharing, agreeing, corroborating, etc. – 

not only leads to dissonance phase but also strengthens group cohesion as well as facilitating 

positive learning environment (Lee & Abbott, 2021). As for dissonance phase, a number of 

Piagetian researchers argued that socio-cognitive conflict as experienced in this phase might 

lead to individual cognitive growth (Ames & Murray, 1982; Bearison et al., 1986; Russel, 

1982), higher quality of collaborative writing (Jiangnan et al., 2014), and when mediated with 

knowledge leadership, team innovation (Guo et al., 2019). However, some studies show socio-

cognitive conflict sometimes results in cognitive regression especially in a collaboration setting 

where feedback from experts like teachers is not provided (Tudge, 1989). 
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It is highlighted that “one could reasonably divide the social construction of knowledge into 

more, or fewer phases” (Gunawderna et al., 1997, p. 415) since in some cases certain phases 

are not applicable. This is also in line with some researchers who attempted to investigate the 

adequacy of the model that even though this interaction analysis model was versatile in various 

kinds of communication tools given that the learning has been designed appropriately (Lucas 

et al., 2014), modification is necessary in some cases (De Wever, 2006; Floren et al., 2021). 

However, to the author’s knowledge, almost all studies of collaborative learning using this 

model took place in computer-mediated environment except a recent one by Zhang et al. (2020) 

who adapted an emerging, hybrid collaborative learning model namely online-to-offline lesson 

study. Hence, a study of this interaction analysis model within a face-to-face KCC activity is 

beneficial to address the gap of whether there is a pattern change in the model if the mode of 

collaboration differs. 

When examining KCC particularly within the context of collaborative learning, it is noteworthy 

to also put into account some factors that might influence it. Large group size and the use of 

complex language during collaboration negatively affects the process of KCC (Khalsi, 2013). 

On the contrary, task characteristic, participants’ attitude and diversity in terms of participants’ 

learning styles correlate positively to the KCC produced (Gao et al., 2020; Schellens et al., 

2007). When looking at the five-phase model, one can also presume that active participation in 

the social interaction is another essential cause. Cohen (1994) proposed a strategy of assigning 

roles during a collaboration that can foster participation, which in turn will enhance group 

productivity including KCC. Assigning roles, especially ones that summarize the discussion 

midway, was also found able to sustain the progression of the aforementioned phases at least 

from the lower to the higher phases (Wise et al., 2011). Similarly, a moderator or leadership 

role in either student-led (De Wever et al., 2006) or teacher-led collaboration (Zhang et al., 

2020) could predict higher level of KCC. Not only assigning them, introducing the roles to 

students beforehand also enhances the KCC quality (De Wever et al., 2010; Gao et al., 2020). 

Therefore, most of the literature indicates that fruitful KCC depends on structured scaffolding/ 

support for students and pedagogical design, particularly role assigning which is a form of script 

in collaborative learning. 
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2.2.3 Collaborative learning scripts 

The definition of collaborative learning and KCC as its main feature implies an active, student-

centered learning. However collaborative learning should not necessarily proceed without 

teacher’s guidance or scaffolding, as neglecting it may lead to a counterproductive collaborative 

learning such as misconception and learning disarray (Krischner et al., 2016). One scaffolding 

method in collaborative learning is scripting, which was first introduced in the field of cognitive 

psychology but then emerged in computer-supported collaborative learning (Kollar et al., 

2006). Scripting aims to assist collaborating group in achieving the desired learning outcomes 

by fostering high-level collaboration that preconditionally occurs when the members in general 

have the necessary conceptual understanding and ability to establish interactive process 

(Fischer et al., 2013; Kollar et al., 2006). Moreover, those two requisites should lead to another 

determinant for a successful collaboration: transactivity, which is defined as the process of 

learners building each other’s reasoning to make shared understanding possible (Weinberger & 

Fischer, 2006), in line with the KCC principles. 

According to Kollar et al. (2006), ideally collaborative learning scripts used in face-to-face and 

computer-supported environment comprise learning objectives, activity types, representation 

types, sequencing and role distribution. An extension study examined the effectiveness of each 

element and considered the last two as optional aspects, which two main scripting classification 

– microscripting and macroscripting – is based on (Fischer et al., 2013). As the name suggests, 

microscripting (MiS) is a meticulous, bottom-up instructional design in collaboration such in 

the case of group member role assignment, individual turn-taking (sequence) and discussion 

starter phrases while in the top-down macrsocripted (MaS) collaborative learning, no further-

detailed instructions than phases in the learning are provided (Fischer et al., 2013; Kobbe et al., 

2007). Each kind of scripting has its own chance of being more effective than the other. A 

common possible drawback for MaS is not sufficient amount of guidance and ambiguity of 

instructions (Tchounikine, 2016). Meanwhile in some cases, restriction of students’ learning 

activity and hindered natural discussion commonly occur in a learning process assisted by MiS, 

also known as overscripting (Dillenbourg, 2002; Sutterby, 2005). More detailed elaboration of 

this loss and gain from MaS and MiS is provided in the following subchapter which focuses on 

a specific method of collaborative learning commonly used in ESL called literature circle. 
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2.2.4 Literature circle collaboration 

Initially using the term literature study group, Keegan and Shrake (1991) were among a few 

language teachers who popularized literature circle in its emergence phase. In their writing, 

they introduced the idea of grouping students and assigning them with specific tasks after they 

read a certain piece during the language lesson. Daniels (2002) then operationalized this activity 

into  “literature circle” and suggested that its purpose is beyond text comprehension; that is, to 

also let learners develop the habit of self-directed and extensive reading as well as experiencing 

the social interaction resulting from the reading, unlike the other reading strategies such as 

sustained silent reading and jigsaw that were popular in that period. Thus, literature circle is by 

nature a collaborative learning and though there are specific roles supposedly assigned to each 

student in the group, the activity can be flexibly modified (Daniels, 2002). 

The first four roles were introduced by Daniels (2002) in his book: 1) questioner who develops 

discussion questions, 2) illustrators who draws or shares interesting chapter section, 3) literary 

luminary who chooses a section to be read aloud and 4) connector who makes a connection 

between the story to the real world and other texts. Furr (2011) then suggested some more roles 

including group members to summarize key events or ideas from the section, look for new 

and/or important words and passages with fancy language, as well as adding more responsibility 

to the questioner which is leading the discussion, hence where the role of director came. Still 

more roles emerged such as graphic organizer who arranges the ideas shared in the discussion 

to a neat diagram, and predictor (or IF master) who anticipates upcoming story plot or another 

possible scenario (Maher, 2015). Believing that roles are a key to successful collaboration in 

literature circle and being an ESL teacher himself, Shelton-Strong (2012) argued that some 

essential roles that should not be omitted in every literature circle include discussion leader, 

summarizer, word master/detective and connector. 

Proven to be an effective collaborative learning strategy in language class, particularly literature 

reading comprehension, literature circle has been the subject in many experiments and some 

modification was done to expand its effectiveness even more. Stien and Beed (2004) once used 

it for a nonfiction text reading comprehension and the students turned out to be even more 

engaged and appreciated the session more. Similar findings on increased motivation or attitude 

toward reading were also reported in the experiments by Bains (2014), Dogan et al. (2020), Gu 

and Lau (2021) as well as qualitative studies by Jacobs (2016) and Marlatt (2019). In terms of 

language-specific skills, students could learn reading more effectively than traditional language 
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learning approach (Gu & Lau, 2021) and the method helped learners comprehend vocabulary 

(Miller et al., 2007) in a science class as well as understanding an anatomy lesson (Calmer & 

Straits, 2014). Moreover, recent research has proven that literature circle not only enhances 

reading comprehension but also reading pace, particularly in narrative and nonfiction texts 

(Dogan & Kaya-Tosun, 2020). When investigated through unstructured interview, a group of 

Turkish teachers acknowledged the effectiveness of literature circle in enhancing several other 

soft skills in addition to reading (Aydan, 2018). This is in line with a study of fifth-graders with 

the collaborative reading method who at the end experienced socioemotional learning besides 

having their literacy fostered (Venegas, 2019). 

At the same time, debate whether or not specific role-assigning in literature circle is necessary 

keeps going. This form of MiS is seen helpful in keeping students on-task and providing clear 

assessment criteria yet has the potential for students to notice and critique other members’ work 

(Lenters, 2014). It is also able to provide context for students who are not engaged in the reading 

due to their lack of interest or ability to comprehend the story, but not for the ones enjoying and 

bold in expressing their thought; in fact, it would restrict their natural and reflective discussion 

(Peterson & Belizaire, 2006). In addition to that, MiS might limit students who can or want to 

perform multiple roles as well as causing imbalance cognitive load as some roles require re-

reading and deeper level of analysis (Hay & Hanson, 1999). Therefore, it is vital to conduct 

further research in order to gain a clearer picture about the potential or other constraints from 

each of the scripting methods; i.e., MaS and MiS in literature circle. 

2.3 English as a Second Language (ESL) learning 

2.3.1 Reading comprehension 

Alderson et al. (2015) considered defining “reading” as enigmatic since there are numerous 

aspects and elaborate processes beginning when one sees a text and makes connection to it 

ultimately. In spite of that, Grabe (2009, as cited in Alderson et al., 2015) suggested the concept 

should be divided into components or levels such as low-level and high-level processes. Like-

wise, Alonzo et al. (2009) classified three levels of reading comprehension: literal, inferential 

and evaluative. When a student locates explicit information mentioned in the text, such as the 

place of where a certain event happened or the name of the person who did a certain action, it 

imposes the least cognitive load and hence becomes the lowest or easiest comprehension level. 



19 

 

The next comprehension level is inferential; that is, learners need to grasp the implied meaning 

of a certain dialogue or action of in the story. This kind of comprehension is considered of 

medium difficulty level, but arguably the most important of the three levels (Dole et al., 1991; 

Elleman, 2017). Finally, the evaluative comprehension requires the learners to make connection 

and judgment based on explicit (literal) and implicit (inferential) information to what is beyond 

the text. For example, students are asked to judge a certain action done by a character in the 

story based on the value and norm system. Evaluative comprehension questions are ranked as 

the most difficult and research in reading comprehension seldom addresses this comprehension 

level (Saadatnia et al, 2016) possibly due to its open-endedness nature. Therefore, this research 

also focuses only on literal and inferential comprehensions. 

Decoding and reading fluency are related concepts to reading comprehension yet they are not 

synonymous. Decoding is another name for comprehension of a single word, which plays a 

crucial role in early-childhood reading lessons (Hjetland et al., 2019) and can predict one’s 

reading comprehension even more substantially than his/her memory capability (García & 

Cain, 2014; Goff et al., 2005). Meanwhile, reading fluency refers to the decoding pace, or the 

number of words that can be read within a specific time interval, for example one minute (De 

Jong & Van der Leij, 2002). Once more, several longitudinal studies have evidenced reading 

fluency positively correlates to reading comprehension and the studies (Kim, 2015; Klauda & 

Guthrie, 2008; Stevens et al., 2017). To put it simply, decoding and fluency are prerequisites 

for comprehension of a sentence, paragraph or the whole text since indeed individual words 

must be understood first, but then context is added into the reading comprehension process 

(Willis, 2008). 

Game-based learning in the area of reading comprehension is an emerging field of interest as 

recently there have been a few studies on this, unlike papers about game-based vocabulary 

learning which stood at the figure of 21 from 2008 to 2018 (Zou et al., 2021) although improve-

ment in vocabulary arguably indicates increase in reading comprehension as well (John et al., 

2021; Masrai, 2019; Ouellette, 2006; Zargar et al., 2019). With mixed results of whether or not 

students in game-based learning condition performed better, the existing studies on this topic 

utilized games of various genre such as fictional detective (Forbess, 2010), serious (Holmes, 

2011) and visual novel (Komala & Rifai, 2021) video games. As for RPG, only one study was 

found on its effect towards foreigners’ reading comprehension (Yuriananta, 2019) yet rather 

than focusing on the participants’ reading comprehension, it highlighted the compatibility of 

the game. Considering the potential of RPG in bringing fictional stories through a multimodal 
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experience, added to that the benefits of KCC via collaboration, it is worth to experiment a 

reading lesson with pedagogical design that incorporates RPG as well as collaborative learning. 

2.3.2 Vocabulary 

Just like reading comprehension, vocabulary which at a glance simply means learners’ ability 

to know the meaning of certain words, is in reality a more complex concept as it comprises 

types and dimensions (Milton, 2009). It is further explained that two main issues should be 

addressed when teachers want to measure the students’ second language vocabulary: the word 

coverage and type of test. The former deals with what and how difficult the words students are 

tested about. Since there are hundreds-thousand words in English, Milton (2009) proposed one 

of the ways teachers can use to select the word input is from the texts used in the class – or in 

the case of RPG-based learning, the text in the game itself. Meanwhile, the level of difficulty 

in vocabulary test depends on the frequency of the tested words. The less commonly a word is 

used, the more difficult it is considered. In reference to the second issue, it depends on the 

vocabulary dimension (form, meaning or use) and acquisition type (receptive or productive). 

Nagy and Scott (2000, as cited in Bogaards et al., 2004) argued that a more comprehensive and 

useful vocabulary test is one that focuses on mental lexicon which is the equivalent of “use” 

dimension (Milton, 2009). In other words, an exemplar vocabulary test would not just ask the 

word definitions but also how they are used in a situation. This is in accordance with a more 

recent framework developed by Lu and Chang (2016) who specifically focuses on vocabulary 

in RPG-based learning and divided test items in vocabulary tests into three categories: semantic, 

communicative and situational. 

The state-of-the-art research on RPG and vocabulary mostly takes the form of experimental 

study. The previously mentioned vocabulary in RPG-based learning framework was piloted to 

second-year vocational school students and validated (Lu & Chang, 2016). A PC RPG-based 

pre-posttest study suggested that formative activities after playing the game is necessary due to 

the high volume of words exposed to the players in such game genre (Chen et al., 2021) and 

this is an extension of previous study on the same issue, only with different genre (Hwang & 

Wang, 2016). Additional interviews conducted after an RPG-based experiment also showed 

that even though participants in such learning design had been benefited through improvement 

in vocabulary and enjoyment, RPG-based learning does not provide deeper understanding of 

the words, implying traditional teaching is not inferior than game-based learning in regards to 
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vocabulary (Lin & Guo, 2021). Therefore, current research points to the need of a follow-up 

activity in a game-based vocabulary learning and collaboration might be a suitable choice since 

collaborative learning has also been found able to improve vocabulary (Al-Ahdal & Alharbi, 

2021; Dobao, 2014; Kabilan & Zahar, 2016; Saeedakhtar et al., 2021). In fact, there has been a 

game-based collaborative vocabulary learning experiment resulting in higher vocabulary 

achievement in the experimental group, despite the unclear type of video game used along with 

the blended design of learning (Bahari, 2020). In other words, a study on RPG-based learning 

with onsite collaboration that precedes is still needed. 

2.3.3 Task Interest 

Numerous studies have indicated that both gamified (Bai et al., 2021; Saputro et al., 2019; Xu 

et al., 2021) and game-based learning (Fulya & Nietfeld, 2019; Li, 2019; Liao et al., 2019) is 

able to increase learners’ intrinsic motivation, or task interest (Cheng et al., 2018; Dindar et al., 

2021) which is a sub-aspect of intrinsic motivation (Deci & Ryan, 2000). Furthermore, there 

has also been some research in how integrating collaboration and game-based learning is able 

to improve learner’s intrinsic motivation. One particular study by Chen and Law (2016) showed 

the prominence of scaffolding in nurturing learners’ intrinsic motivation within a collaborative 

game-based learning setting by distinguishing two kinds of scaffolding: hard/fixed scaffolding, 

a set of prompts that guide students during their gameplay in order to reduce the cognitive load 

of connecting the abstract game world to the reality, and soft/adaptive scaffolding which serves 

to foster student-student collaboration. Interestingly, the former was found more significantly 

enhancing task interest in the experiment. With their framework in mind, the literature circle 

script in this study acts as soft scaffolding since it facilitates students’ collaboration but not 

their gameplaying and hence, it is worth investigating if stronger soft scaffolding from MiS role 

assignment does enhance learners’ task interest more than MaS technique. 

2.3.4 Empathy 

Empathy consists of four dimensions which are worth to put into account when seeking to 

quantify it (Davis, 1983). First, perspective taking arguably promotes response towards others’ 

pain experience (Lamm et al., 2007) and eventually decisions to perform altruistic behavior 

(Tusche et al., 2016). Perspective taking also leads to higher self-esteem and social anticipatory 

measures which should yield one’s effective social functioning, especially when mediated by 



22 

 

shared past experience (Gerace et al., 2015). Secondly, although having no meaningful relation 

to social interaction, those with high level of fantasy have the tendency to exhibit compassion 

towards others. This is further supported by later studies showing that the ability to fantasize 

positively correlates with expression recognition skill (Bukach et al., 2018) as well as cue-based 

mental reading (Lee et al., 2010) that would lead to helpfulness (Niec & Russ, 2002). Likewise, 

empathic concern which is the third dimension that drives helping and possibly the extreme, 

costly altruistic behaviors but also affective bias (Batson et al., 2007; Feldman-Hall et al., 2015; 

Simas et al., 2020). Finally, personal distress affects social functioning in the opposite way 

perspective taking does, but a recent study suggested this fourth construct should be framed as 

a different phase in empathy since inconsistency in past findings related to helpfulness might 

be due to one’s feeling of discomfort more than compassion (Israelashvili et al., 2020). 

All of the four above constructs are measured in Interpersonal Reactivity Index (IRI) instrument 

(Davis, 1983), which usage to assess empathy has been widespread. Despite its high reliability 

and convergent reliability (Gilet et al., 2013), some neuroscience researchers argued personal 

distress indicator refers to the motivation of helping others and is not necessarily driven by 

empathy (Segal et al., 2017). Furthermore, considering how fantasy deals with one’s cognition 

more than emotion, it was not included some studies (Jolliffe & Farrington, 2006; Laible et al., 

2004; Mayberry & Espelage, 2007) and so was the perspective taking indicator (Einolf, 2018; 

Righetti et al., 2016). Hence, a number of studies agree that out of the four constructs in IRI, 

empathic concern is the most relevant when empathy is viewed as “the sharing of emotions and 

stepping into the role of another” (Segal et al., 2017); i.e., an affective rather than cognitive 

aspect of human being (Fultz & Bernieri, 2021). 

There is a growing body of research investigating the socioemotional aspect of ESL suggesting 

that emotion correlates strongly with reading activity due to lexical items holding the power to 

arouse emotion, and this relationship is reciprocal (Bohn-Gettler & Kaakinen, 2021; Pekrun, 

2021; Silva et al., 2012; Vera et al., 2018). Empathy as a specific type of emotion is mentioned 

in some language-learning studies such as by Chen (2013) highlighting its importance to foster 

intercultural communication, Alastair and Thorsen (2019) hypothesizing a complex interaction 

between empathy and learners’ motivation through perspective taking activity and recently, 

Drewelow and Finney (2021) successfully implementing simulation as an attempt to increase 

the participants’ empathy in one foreign language class. Furthermore, in-line studies on pictured 

storybooks (Daly, 2011) and digital composition task (Jiang & Gao, 2020) add another layer to 

the field as it opens up the possibility that reading lesson when combined with another medium 
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can catalyze learners’ empathy. Considering the multimodality of RPG, it is posited that RPG-

based reading lesson holds the potential to improve students’ empathy. 

In the field of collaborative learning, studies involving empathy are scarce although a positive 

correlation (r = .34) between empathy and inter-professional collaboration was found in one 

study (San-Martín et al., 2017). The existing literature on empathy and collaborative learning 

is mostly found in the subfield of nursing or medical education – most probably due to its 

prominent role in the career – including the studies by Donnelly et al. (2019), López-Morales 

et al. (2020) and Sin et al. (2019), implying collaboration might improve or linearly relate to 

empathy despite the weak significance in the first study’s results. In a mixed-methods design-

based study (Blanco et al., 2015), the team was able to devise empathy-fostering collaborative 

learning with an emphasis that the learning procedure should be introduced and made clear to 

the learners in the beginning of the session. Lastly, a collaborative game-based learning project 

aimed to increase participants’ empathy has been launched with an overall positive response by 

12 initial participants, though the game genre used in it was not RPG and no empirical data 

were collected to derive a conclusion whether or not the hypothesis was supported (Skaraas et 

al., 2018). To sum up, RPG-based and collaborative learning have great potential to improve 

learners’ empathy but there has not yet been an empirical study combining both pedagogical 

designs as an attempt to enhance empathy.  
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3. Aim and Research Questions 

This study aims to investigate in what ways and to what extent different methods of scripting; 

i.e., macroscripting and microscripting facilitate language learners to achieve the cognitive 

(reading comprehension and vocabulary) and affective (task interest and empathy) outcomes 

through game-based collaboration. 

The purpose can be narrowed down into the following research questions: 

1. How do collaborations with macroscripting and microscripting vary in terms of 

knowledge co-construction in game-based language learning? 

2. How do reading comprehension scores between students who collaborated with mac-

roscripting and microscripting in game-based language learning vary? 

3. How do vocabulary scores between students who collaborated with macroscripting and 

microscripting in game-based language learning vary? 

4. How do task interest scores between students who collaborated with macroscripting and 

microscripting in game-based language learning vary? 

5. How do empathy scores between students who collaborated with macroscripting and 

microscripting in game-based language learning vary? 
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4. Research Methodology 

4.1 Research design 

This research is a mixed-methods study, grounded mainly in quantitative approach to answer 

all of the research questions with an addition of qualitative data and analysis for RQ #1. The 

reading comprehension, vocabulary, task interest and empathy variables could be quantified by 

tests and then compared, while KCC is a phenomenon built up through interaction process. 

Hence, qualitative technique was also used for the first question since it is compatible with 

process-oriented data such as KCC (Fraenkel & Wallen, 2012). The qualitative data results 

would then serve to provide more insights to the main quantitative findings. Thus, this mixed-

methods study falls under the category of follow-up qualitative extensions to core quantitative 

research project of the four basic mixed-methods designs proposed by Morgan (2017), or 

QUAN (qual) system by Creswell (2010). 

Due to its setting which is an ESL class in a formal school, the design of the quantitative part 

is quasi-experimental. In that case, the researcher did not have the capability to randomly assign 

participants into groups (Fraenkel & Wallen, 2012; Singh, 2016). Instead, two existing classes 

set by the school became the two groups to be compared. Unlike common experimental studies, 

however, the groups were not differentiated as experimental and control groups because in this 

research both groups were conditioned with certain learning interventions: macroscripting 

(MaS) and microscripting (MiS). Furthermore, referring to Fraenkel and Wallen’s (2012) sub-

models of quasi-experimental, the design of this research would be similar to matching-only 

pretest-posttest. 

Figure 1 

Matching-only pretest-posttest experiment design 
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The reasoning process that underlies this study is deductive reasoning: it was based on pre-

existing theories (syllogism) from which conclusion is derived (Cohen et al., 2011; Drew et al., 

2008; Fraenkel & Wallen, 2012). The notions such as that RPG as well as collaboration might 

increase the dependent variables and that two different scripting techniques could affect the 

collaboration are literature-based hypotheses which validity was to be concluded through this 

study. Even though qualitative method typically follows the inductive reasoning (Fraenkel & 

Wallen, 2012), the qualitative data and analysis in this research are also based on deductive 

reasoning because they were not meant to yield a new theory. Instead, they were used as a 

means to support the deductive results from the quantitative experiment. 

4.2 Participants and procedure 

The study took place in two Grade 8 ESL classes of an international school in Northern Finland. 

The ESL lesson was carried out with English as the language used for delivering instructions 

and interacting among peers. Hence, the research was also conducted in English. Before the 

research implementation and data gathering, parents of each student had been informed through 

a consent letter (Appendix A) which they would sign should they agree to it. 

There were 43 students – 18 girls and 25 boys – as the research participants who were grouped 

into twelve collaboration groups, six in each class/condition as detailed by Table 2. As can be 

seen, there was at least one female student in each group, except for Group 6 in MaS condition 

due to the boys outnumbering the girls in that class. Group 4s in both MaS and MiS conditions 
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were excluded from the qualitative analysis as they did consent to have the qualitative data 

(voice recording) gathered from them. In addition to this, three students in MaS and one in MiS 

conditions were exempted in the quantitative data analysis since they were not able to complete 

some of the tests or questionnaires throughout the course of data gathering. Thus, the final 

participant number for the analyses to answer RQ #2-5 was 39 and for RQ #1 (qualitative part), 

there were 38 participants joined into 10 collaboration groups. 

Table 2 

Research participants, experiment groups and collaboration groups 

Collaboration 
groups 

Group 1 Group 2 Group 3 Group 4* Group 5 Group 6 

E
x
p

e
ri

m
e
n

ta
l 

g
ro

u
p

s
 

MaS 
condition 

Four mem-
bers 
(2 females 
and 2 males) 

Four mem-
bers 
(2 females 
and 2 males) 

Four mem-
bers 
(2 females 
and 2 males) 

Three 
members 
(2 females 
and 1 male) 

Four mem-
bers 
(1 female and 
3 males) 

Three 
members 
(3 males) 

MiS 
condition 

Four mem-
bers 
(2 females 
and 2 males) 

Three mem-
bers 
(1 female 
and 2 males) 

Four mem-
bers 
(2 females 
and 2 males) 

Three 
members 
(2 females 
and 1 male) 

Four mem-
bers 
(1 female and 
3 males) 

Three mem-
bers 
(2 females 
and 2 males) 

Note. *Groups exempted from qualitative analysis 

In the very beginning of the study, the students were given pretest and orientation sessions in 

which they took the vocabulary and empathy pretests. Furthermore, in this phase they were 

explained about the lessons they would have for a month ahead, installed and tried the RPG 

environment as well as practicing collaboration with literature circle, because introducing and 

having the students practice the collaboration roles were recommended (Blanco et al., 2015; De 

Wever et al., 2010; Gao et al., 2020). In each week the ESL lesson consisted of three 45-minutes 

sessions. Two of the sessions had been scheduled consecutively (also called double lesson) and 

in these sessions students played the RPG, collaborated and at the end took the weekly reading 

quiz. Meanwhile, they would only play in the other single lesson as it was considered ineffective 

to collaborate due to the time constraint. Table 3 entails the details of the research procedure, 

tools and the data each step resulted in. 

Table 3 

Research procedure 
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Phase Date Duration Activity Tool Data 

Pretest Aug 26, 
2021 

20 mins. #1 Students were explained 
about the study procedure  

n/a n/a 

30 mins. #2 Students did vocabulary 
pretest quiz 

Webropol© Vocabulary scores 

40 mins. #3 Students did empathy 
pretest survey 

Webropol© Empathy scores 

Orientation Aug 31, 
2021 

45 mins. #4 Students installed the 
RPG, and tried it 

Suikoden 2© n/a 

Sep 2, 
2021 

15 mins. #5 Students continued their 
game individually 

Suikoden 2© n/a 

10 mins. #6 Students were explained 
about literature circle, and 
the roles (MiS condition only) 

n/a n/a 

20 mins. #7 Students practiced doing 
literature circle collaboration 

n/a n/a 

Game-
based 
learning 

Sep 7, 
14, 21 
2021 

40 mins. #8 Students continued their 
RPG individually 

Suikoden 2© n/a 

5 mins. #9 Students fill in game-
based task interest survey 

Webropol© Game-based task 
interest scores 

Collaborative 
learning 

Sep 9, 
16, 23 
2021 

50 mins. #10 Students continued their 
RPG individually 

Suikoden 2© n/a 

20 mins. #11 Students collaborated 
with literature circle 

Mic in 
school’s PC 

Audio data 

20 mins. #12 Students do the reading 
quiz and literature circle task 
interest survey 

Webropol© Reading comp. 
and collaboration 
task interest scores 

Posttest Sep 30 30 mins. #13 Students did vocabulary 
posttest quiz. 

Webropol© Vocabulary scores 

40 mins. #14 Students did empathy 
posttest survey 

Webropol© Empathy scores 

 

As can be seen, the main phases of the intervention; i.e., game-based and collaborative learning 

(Steps #8 to #12) ran repeatedly within three weeks before the final data gathering through 

posttest on Sep 30. There were in total eighteen ESL sessions (13.5 hours). However, due to an 

external condition at the school, five students in MiS group on September 23rd were not able to 

follow the procedure (RPG-playing and collaboration) properly, affecting 5 out of the 6 student 

groups. Hence, the data yielded on this date would not be used for the analysis. 

The students playing the RPG were scaffolded in two ways. First, they were given a handout 

whenever they were dealing a relatively difficult gameplay of Suikoden II©, such as character 

recruitment and one-to-one duel. This was done to avoid common player frustration particularly 

those who had not been used to RPG, that their motivation could keep flowing by balancing 
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their skill and the game’s difficulty (Kiili, 2005). This can also be seen as a form of hard scaffold 

(Chen & Law, 2016) as it was meant to reduce the cognitive load caused by the RPG. Secondly, 

the researcher himself was monitoring each student’s progress and standing by in case of any 

assistance needed by the participants. 

Concerning the literature circle activity which is the collaborative learning part of the study, 

students in their small groups discussed in and around the classroom the storypart of the RPG. 

In MiS condition, each student was assigned to one of the following roles: director, summarizer, 

word detective and connector since they are central in literature circle (Shelton-Strong, 2012). 

Each role had a certain prompt or sentence opener that would guide their discussion (Appendix 

B). On the other hand, different roles were not assigned to groups within MaS conition, but 

rather they were given same guiding questions every week which would direct them to discuss 

the same tasks: storyplot, specific words and connections (Appendix C). The weekly formative 

task was the same in both groups that they were to write 5-7 sentences which summarized the 

storypart of the week. 

4.3 Instrumentation 

4.3.1 Reading comprehension test 

Achievement test is the most common instrument when a researcher wishes to assess variables 

related to the participants’ learning achievement like mathematical ability or language skills. 

That is because such variables are objective in nature, unlike questionnaire, interview or other 

self-report instruments through which participants might give inaccurate response and hence, 

affect the internal validity of the data (Fraenkel & Wallen, 2012). Since one of the theoretical 

variables in this research is the participants’ reading comprehension which is an academic 

achievement, the researcher decided to deploy tests to measure the participants’ understanding 

of the story within the RPG they played. 

Within the whole research process, the participants took reading comprehension quizzes three 

times as the weekly quiz given after the literature circle activity (Appendix D). In each test, 

there were ten multiple-choice items with the following levels of difficulty: 5 easy items and 5 

medium items. The level of difficulty was adjusted based on the reading comprehension level 

by Alonzo, et al. (2009) as elaborated in Chapter 2. The questions of literal and inferential 

correspond to the easy and medium levels. This was done in order to prevent a common validity 
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threat when testing which is ceiling effect (Hopkins, et al., 1996, as cited in Cohen, et al., 2011). 

The Cronbach’s α-reliability indices of the first-, second- and third-week reading quizzes were 

.64,  .69 and .58 respectively.  

4.3.2 Vocabulary test 

Just like reading comprehension, vocabulary is a construct of learning achievement in language 

class too. Following the pretest-posttest design, this test was given before the study started and 

the same question set was deployed at the end of the study (Appendix E). The test consisted of 

forty multiple-choice items based on the “rare” words found in the RPG story. The questions 

were further classified into two types based on vocabulary dimensions: definition and usage 

(Milton, 2009; Nagy and Scott, as cited in Boogards et al., 2004) with 20 questions for each. 

The former simply asked students to match a word with its definition while the latter prompted 

them to use the word within a context provided. The reliability test showed the α-scores of .88 

for pretest and .89 for posttest. 

4.3.3 Task-interest questionnaire 

In each week, whenever students had done playing the RPG, a one-item survey was deployed 

to obtain a numerical value of their game-based learning interest. The same went for the activity 

of literature circle collaboration that once they had done discussing, they were also to fill in a 

single-item questionnaire concerning their collaborative learning task interest. Both of the items 

(Appendix F) consisted of five options implying: 1 = strongly disinterested, 2 = disinterested, 

3 = neutral, 4 = interested and 5 = strongly interested. This questionnaire was adopted from the 

instrument developed by Deci and Ryan (2000), focusing only on the task interest aspect. It is 

not possible to test the internal reliability of a single-item instrument. Hence, this instrument’s 

reliability was checked after combining all data from the three weeks, resulting in α = .86 for 

the game-based and .80 for the collaborative learning interest. 

4.3.4 Empathy questionnaire 

An empathy questionnaire was deployed in the beginning (pre-test) and at the end (post-test) of 

the study. The test consisted of 28 statements (Appendix G), adapted Interpersonal Reactivity 

Index (IRI) survey (Davis, 1983). The instrument measured all aspects of empathy; i.e., fantasy, 
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empathic concern, perspective taking and personal distress. Each item consisted of a statement 

which the participants were to rate with an integer between 1 and 5. The score 1 indicated that 

the statement did not describe them at all while 5 showed that it described them very well. The 

reliability indices for this the overall instrument and each empathy indicator, in pretest and 

posttest are presented in Table 4. 

Table 4  

Empathy survey reliability scores 

 Overall Fantasy Perspective taking Empathic concern Personal distress 

Pretest .82 .78 .69 .79 .46 

Posttest .86 .80 .80 .72 .72 

4.3.5 Audio data of collaboration 

The microphone in each laptop provided by the school was used to record the collaboration 

session. The student in charge for the recording used a basic voice recording application in the 

laptop. At the end of each discussion, the same student sent the audio file to the researcher via 

Microsoft Teams© and the researcher immediately deleted the file from the online environment 

as such data might lead to personal identification. 

4.4 Data analysis 

4.4.1 Inferential statistics 

All the tests and questionnaires were deployed through an online survey platform namely 

Webropol© and once the participants had all submitted their responses, the data were exported 

in the form of Microsoft Excel© spreadsheets. In that number-processing software, the sum of 

each variable; i.e., reading comprehension, vocabulary, task interest and empathy, as well as 

their indicators (e.g., literal and inferential comprehensions for reading) when applicable were 

totaled. Once all the data and their sums had been neatly tabulated, they were exported into 

another software, SPSS 27®, with which the inferential statistics analyses were run. 

Before proceeding further in the analyses based on the experiment designs, to determine the 

appropriate test – parametric or nonparametric – each data set’s normality was checked because 

parametric tests, a more strongly generalizable statistical test, assume normal data distribution 
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(Singh, 2006). It was done by checking the skewness and kurtosis values of each dataset. When 

both values were found within the conventional range of -2 and +2, the data set was considered 

to be distributed normally (Lewis-Beck et al., 2004). Should it be not, the author checked if 

there was a single-outlier case in which one or two cases can be omitted, or see whether it was 

possible to perform transformation in order to make the data sets distribute normally (Lewis-

Beck et al., 2004). When this still did not work out, nonparametric tests had to be opted for. 

Table 5  

Distribution of variables between the conditions 

Variables 
MaS condition MiS condition 

Skewness Kurtosis Skewness Kurtosis 

Reading comprehension     

Overall -.73 -.08 -1.08* 1.54* 

Literal comprehension -.65 .06 -1.47* 1.91* 

Inferential comprehension -.28 -1.16 .97* -.67* 

Vocabulary     

Pretest overall -1.12** 1.12** -1.61** 1.91** 

Posttest overall -.38** -.91** -1.11** .23** 

Task interest     

RPG-based learning -.89 .49 -.16 -.31 

Literature circle collaboration -.45 .95 -.15 -.31 

Empathy     

Pretest overall .70*** .22*** .32*** .11*** 

Pretest fantasy .52*** -.99*** -.14*** -1.18*** 

Pretest perspective taking .58*** -.59*** .41*** -.74*** 

Pretest empathic concern 1.20*** .75*** .39*** -.45*** 

Pretest personal distress .28*** -.83*** .49*** -.21*** 

Posttest overall .17*** .57*** -.10*** .19*** 

Posttest fantasy .60*** .45*** .20*** .05*** 

Posttest perspective taking .51*** -.43*** .07*** -.58*** 

Posttest empathic concern -.20*** .87*** .22*** -.42*** 

Posttest personal distress -02*** -.59*** -.26*** .25*** 

Note. *values after an outlier removed 

**values after an outlier in MaS and 2 outliers in MiS removed 

***values after an outlier in MaS and one in MiS removed 

 

In regards to the second research question about reading comprehension, each participant’s 

scores of literal and inferential comprehensions as well as the total scores were summed. At 
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first, the literal comprehension scores in the MiS condition had a kurtosis value of +2.2, hence 

not distributing normally. After exploring possible outliers, it was found that one of the samples 

was the cause and its removal made the all reading comprehension the data sets of MaS and 

MiS conditions distribute normally as shown in Table 5. Subsequently, three independent t-

tests, an inferential statistics test conducted when the compared data sets come from different 

respondents (Singh, 2016), were run to compare the score difference between both conditions 

for each category of reading comprehension.  

The vocabulary instrument yielded four data sets: pre- and posttest scores for each experimental 

condition. Initially, none of them had a normal distribution. Through outlier analysis, it was 

displayed that Student 5, Student 25 and Student 27 were outliers. Their removal resulted in 

normally distributed data sets as depicted in Table 5. There were two factors or conditions that 

might affect differences in the vocabulary data, namely time (before and after intervention) and 

condition (intervention with MiS and MaS). A common statistical analysis for this research 

design is repeated-measure or 2x2 ANOVA that not only reveals contrast between time and 

conditions, but also whether there was any interaction effect between the two by which the 

interpretation can be influenced such as in some prior studies on vocabularies (Crevecoeur, 

2014; Klop et al., 2018; Sildus, 2016). If there was any significant difference caused by the time 

factor, an independent t-test would further be conducted to cross-examine the contrast between 

conditions. If the difference was by the condition factor, the test would be paired t-test for it 

would be sought which condition had caused substantial increase/decline in the scores by the 

same participants (Singh, 2016). 

In a similar fashion with the reading score analysis, each participant’s average of both RPG-

based learning and collaborative learning tasks interests from different experimental conditions 

were compared through independent t-test as they were all distributed normally (Table 5). The 

tests were conducted twice, one for each type of task interest. 

The analyses for the empathy scores were done in the same procedure as vocabulary scores. 

Only this variable was additionally distinguished per each indicator: fantasy, perspective taking, 

empathic concern and personal distress, because it was possible that the participants did not 

have their overall empathy scores changed but rather a certain aspect of it. In both conditions, 

preliminary descriptive statistics showed that the overall empathy pretest and posttest scores 

were not normally distributed. Hence, they were investigated to check if a single outlier case 

existed. After being shown that Student 7 and Student 39’s scores were outliers, they were 
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omitted from the data sets which then yielded normal distributions for all data sets concerning 

empathy as shown in Table 5. Then, five 2x2 ANOVA tests were run to compare the overall 

and each indicator scores. An independent and/or paired t-test would be run subsequently if 

there was significant difference found from either the time and/or condition factor.    

4.4.2 Content analysis 

As mentioned in the research design part, qualitative data and analysis were chosen to answer 

RQ #1 due to collaboration’s nature as a process. In particular, the method of content analysis, 

which “enables researchers to study human behavior in an indirect way, through an analysis of 

their communication” (Fraenkel & Wallen, 2012, p. 478) was used to trace the multifaceted 

KCC process as an aspect in the collaborative learning. Since a framework for KCC had existed 

(Gunawardena et al., 1997), the analysis conducted in this research was in deductive fashion; 

i.e., comparing the audio recording data to the existing theory which would be in the form of 

apriori codes (Kyngäs et al., 2019). Previous studies on learners’ interaction using the model 

by Gunawardena (1997) in particular frequently utilized content analysis (e.g., De Wever, 2006; 

De Wever, 2010; Hew & Cheung, 2011; Lang, 2006). This method was considered to be more 

suitable than the other possible methods such as discourse analysis or conversational analysis, 

because unlike discourse analysis, this study did not aim to dig for latent meaning or values 

behind each utterance (Rogers, 2011), nor did it occur in a candid setting as what is required in 

conversational analysis (Freebody, 2003; Hitchcock & Hughes, 1995) for the collaboration was 

influenced by experimental conditions. 

Initially, the audio recording files were transcribed using Otter© transcriber platform and then 

cross-checked by the author, comparing each transcript result to its raw audio file in case for 

mistranscription. They were then read thoroughly and each student’s line was separated into 

utterances according to their dialogic functions (stating, asking, etc.). These utterances were 

later coded based on the categories derived from KCC phases (Gunawardena et al., 1997) as 

shown by Table 6. The categories for KCC cover only the sharing, dissonance and negotiation 

phases as the collaboration sessions in this study did not prompt the participants for cognitive 

functioning higher than negotiation phase, which is sometimes the case (Gunawardena et al., 

1997). These phases were further broken down into eight sub-categories as shown in Table 6. 
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Table 6 

Coding scheme for content analysis 

Category Definition Code Utterance example κ 

Sharing 
phase 
(Phase 1) 

1. Students present information 
about their observation about the 
plot or vocabulary in the game, as 
well as their reflection on how it re-
lates to their real experience. 

Presenting “So anyways after we beat the 
boss we went to the village 
and we found our . . .” 

.83 

2. Students asking/answer questions 
to clarify the information that has 
been shared. 

Clarifying “Is it our sister?” .95 

3. Students express their agreement 
to what the other group mem-
ber(s)’ utterance. 

Agreeing “Yeah, yeah, you find your sis-
ter” 

.90 

4. Students corroborate the infor-
mation shared by the other group 
member(s). 

Corroborating “You find your sister and then 
you there's like your grandpa's 
grave that he’s praying to” 

.97 

5. Students identify the sub-task 
(story plot, vocabulary or connec-
tion) they had to discuss. 

Problem 
definition 

“Okay so the story plot of the 
part you have played so far so 
like what's happened?” 

.84 

Dissonance 
phase 
(Phase 2) 

6. Students state their disagreement 
towards the information presented 
by the other group member(s). 

Dissonance “I mean I think that's what that 
was probably just like a meta-
phor because like when you 
when somebody can't talk it's 
kind of like that you can say 
like oh her tongue got cut or 
something” 

.91 

7. Students asking/clarifying the ex-
tent of the disagreement. 

“Was it Millie? I think it was 
someone else. What was she 
called?” 

Negotiation 
phase 
(Phase 3) 

8. Students negotiate and agree on a 
statement to compromise the disa-
greement. 

Negotiation “Anyway It was like the captain 
girl.” 

1.00 

 

Note. Adapted from ‘Analysis of a Global Online Debate and the Development of an Interaction 

Analysis Model for Examining Social Construction of Knowledge in Computer Conferencing’ 

by Gunawardena, C. N., Lowe, C. A. & Anderson, T. (1997). Journal of educational computing 

research, 17(4) 

Once the data had been coded, patterns were sought to identify contrast in the way MaS- and 

MiS-assisted groups collaborated. In addition to this, a Mann-Whitney U-test was also run to 

examine whether certain categories were more significantly present in one condition than the 

other. This nonparametric test was chosen as there were just 10 groups as the total sample and 

ideally there should be 30 or more samples for a parametric test (Lewis-Beck et al., 2004). 

Before these analyses, however, an interrater with the same education background who had 

been explained about the research context and procedures used the same scheme to code the 
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data. The agreement between the two coders would then be calculated in the form of Cohen’s 

κ-coefficient, a common method to ensure the reliability of qualitative data. 

4.5 Validity, reliability and ethical issues 

The tests/surveys and audio file were the two main instruments in the research for obtaining 

quantitative and qualitative data respectively. According to Fraenkel and Wallen (2012), some 

common validity threats for this quasi-experimental quantitative research includes the bias 

caused by different data collectors, different implementation condition, subjects’ attitude on the 

instrument, and location. The first two validity threats were minimized by having the author 

himself to implement every part of the research procedure. This also served to avoid a pitfall in 

the self-report task interest and empathy surveys, that when participants could not understand 

completely an item’s meaning, they could directly ask it to the author (Cohen et al., 2011). To 

evaluate participants’ attitudes such as novelty and Hawthorne effects, the test and surveys were 

given more than once: one in each week for the reading quiz and task interest survey, while 

there were pre- and posttests for the empathy questionnaire. As for the location, it was also 

controlled as the research in both groups occurred in the same classrooms within the same 

school along with the same facilities. Concerning the reliability for quantitative data, each test’s 

internal reliability was calculated in the form of Cronbach’s α-coefficient. Most of the them had 

a score between .70 to .80, indicating ideal reliability, except for reading comprehension tests, 

perspective taking and personal distress items in the empathy questionnaire which α scores were 

around .60. Though this index is considered of having low reliability (Singh, 2016), there is no 

fixed standard of acceptable reliability based on Cronbach’s α (Schmitt, 1996) and this range 

of score could be accepted in group-comparison experiment such as in this study and the one 

by Dindar and Akbulut (2016). 

As for the qualitative collaboration audio data, they came from the participants themselves and 

hence the fidelity issue was managed. Subjective or non-accurate analysis during the coding 

could be another threat and the solution as mentioned previously was to perform triangulation 

(Atkins & Wallace, 2016) by asking another expert to cross-check whether or not the units had 

been coded accurately. The agreement results between the two coders; that is, the author and 

inter-rater in respect to possibility of error, or by-chance value, were reported through Cohen’s 

κ-coefficient (Allen, 2017). All the κ values in the coding scheme were close to or equaled 1, 

indicating a high reliability. 
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The ethical guidelines used in this research were based on Finnish Advisory Board on Research 

Integrity. As the research subjects were middle schoolers and considered minors, consent on 

taking part in this research was asked to their parents or guardians through a consent letter 

handed out in the beginning before the rest of the procedure were conducted (Appendix A). The 

letter implied voluntary participation, anonymization of the subjects and the purpose of the data 

collected. The data have then been handled accordingly. 
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5. Results and Analyses 

5.1 Comparison of KCC between MaS and MiS conditions (RQ #1) 

Figure 2 visualizes the proportion of KCC utterances in MaS and MiS conditions. In general, 

regardless the scripting techniques, KCC process in both conditions was dominated by sharing 

phase: presenting, clarifying, agreeing, corroborating and defining problem. However, sharing 

phase itself varied between the conditions as presenting and clarifying outnumbered agreeing 

and corroborating in MiS condition, while the opposite was true for MaS. This comparison is 

based on the relative frequency for MiS and MaS had a relatively big difference in terms of 

total absolute frequency; i.e., 74 and 268 respectively. Meanwhile, the percentages of problem 

definition were similar. As for dissonance and negotiation, which are the higher KCC phases, 

a small number of such utterances emerged in MaS condition but not at all in MiS. 

Figure 2 

Absolute and relative frequencies (in percentages) of utterances in both experimental groups. 

 

To further contrast the type of KCC category dominant in each condition, Mann-Whitney U-

test was run for each category. The test compared the rank of each collaborating group’s (n = 

10) absolute frequency. Table 5 entails the results and based on that, significant difference was 

found in corroborating (p < .05) and dissonance (p = .05) categories. 
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Table 7  

Mann-Whitney U-test results on KCC utterances 

Categories 
MaS condition MiS condition 

U z p 
Mean-rank n Mean-rank n 

Presenting 7.20 5 3.80 5 4.00 -1.79 .07 

Clarifying 6.40 5 4.60 5 8.00 -.96 .34 

Agreeing 7.20 5 3.80 5 4.00 -1.80 .07 

Corroborating 7.40 5 3.60 5 3.00 -2.12 .03 

Problem definition 5.90 5 5.10 5 10.50 -.42 .67 

Dissonance 7.00 5 4.00 5 5.00 -1.93 .05 

Negotiation 6.00 5 6.00 5 10.00 -1.00 .32 

        

Qualitative observation supported these descriptive and inferential statistics outcomes. When it 

comes to the interactions in sharing phase, they differed as the students in MiS condition tended 

to focus on presenting their own observation rather than affirming their peers’ statements 

(agreeing and corroborating). For example: 

Student 40 Okay, so now we are doing a group discussion and with [Student 
39], [Student 28] and me, I'd like to invite [Student 39] as the de-
tective and the summarizer to tell about the game and some of the 
words you didn't know. 

 

Defining 
problem 

Student 39 Well, some of the words I didn’t know were ambitious and massa-
cre. Ambitious means to have a strong will to achieve something 
and massacre means to kill many people violently. And to summa-
rise the story there was we started the game by jumping off the cliff 
with Jowy onto, into the river and from there Flik came to save us 
and took us to prison for labour. Jowy came to save the main char-
acter using oil causing a fire and spoon and rope. The main char-
acter went to his sister Jowy, but ended up being a sacrifice. 

 

Presenting 

Student 40  Okay, thank you [Student 39]. And now I'd like to invite [Student 
28] as the connector to tell, to relate about real life and how the 
game is done. 

 

Defining 
problem 

Student 28  I think something that reminds me of actual life is the praying part. 
Because lots of people do it is a good lesson to learn to be loyal 
and spend time with others. 

Presenting 
observation 

  

In that example from Group 1 of MiS, Student 39 and Student 28 explained their observation 

based on the role they were assigned to, while Student 40 who was the director of the group 

acted as a moderator, transitioning the discussion from the story summary to connection with 

real life. Seldom did students’ utterance relate to what their peers had shared – utterances that 

show other characteristics of sharing phase in KCC (e.g., agreeing and corroborating) – except 
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for a very small number of instances, for example illustrated by the following excerpt from 

Group 5 of MiS:  

Student 36 Okay good that you at least got one word this time I'd like to invite 
[Student 11] as the summarizer to share anyways 

Defining 
problem 

 
Student 33 I haven't gotten really to the part where we're supposed to be get-

ting to the part 
Presenting 

 

Student 43 (makes an off-task comment) Off-task chat 

 
Student 33 The part that I have gotten to do you just walk around Ryube village 

just recruit people to your group I guess 
 

Presenting 

Student 36 For like the part I got into at least we are in the fort where Viktor 
and Flik are and then they're trying to prepare for the war or some-
thing.  

 

Corroborating 
 

Student 43 Yeah, yeah, 
 They're preparing for when the like the who is he called Prince 

Luca. That person can't can't really go on to the fort. So they're 
gonna go they're gonna go get the person that can fix the fire 
spears viewers. And then 

 

Agreeing 
Corroborating 

 

Student 36           Yeah, yeah, yeah, that's basically but yeah, and then? Agreeing & 
Clarifying 

 
Student 43 And then don't they're not they're not child labourers anymore but 

they become like a natural part of the Yeah. And Victor turned up 
not to be horrible. Yeah.  

Corroborating 

 

During that part of the collaboration, Student 33 missed an important detail of the story and was 

not able to elaborate his statements due to technical problem when playing. The other member 

(Student 33) then helped him by presenting her observation even though summarizing the story 

was not her role; she was the director. Consequently, Student 43 though being in charge for 

difficult words, also corroborated the story summary.  

On the contrary, all but one groups collaborating under the MaS condition clarified, expressed 

agreement and corroborated previously-stated observations more frequently. In fact, it was rarer 

for students to propose a new statement unless they were at the point of moving to the next 

subtask. This can be illustrated as follows: 

Student 17          We were united the different characters and the Highlander one of 
                  the captains 
 

Presenting 

 

Student 11 Yeah, 
 and like Victor and then this other guy also joined your kind of team 

and like before the before they joined your team, you will kind of 
like captured and like sentenced to death. But then there's just like 
one good character basically in like the people who, quote unquote, 
punishing you. And then he saved you. And then Victor also came 
there. 

Agreeing 
Corroborating 

 

 

Student 17           And also Nanami Corroborating 
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Student 11          Yeah Agreeing 

Student 17 The unfamiliar or interesting words? 
 
 I think I have all the words I could understand what the characters 
 

Problem 
definition 

Presenting 

Student 11 Yeah, same. 
 There's not really any interesting or definitely probably interesting 

words, but like nothing really new. 

Agreeing 
Corroborating 

 

 

That excerpt from Group 2 of MaS shows the stage when Student 17 and Student 11 actively 

strung up the story plot by adding details based on each other’s previous statement. As they 

were moving to another subtask; i.e., vocabulary discussion, the corroboration of story plot 

ended and Student 17 uttered his observation which was later complemented by Student 11. 

Another stark contrast about KCC between the two conditions is in whether or not it reached 

the dissonance phase. All groups who collaborated with MiS merely shared and compared the 

information, hence not proceeding further than sharing phase. Meanwhile, even though not so 

frequent, there were some moments when groups scaffolded by MaS experienced dissonance 

or contradiction between information that students knew and what their peers had just shared 

(dissonance phase) which might or might not lead to an agreement of a new shared knowledge 

(negotiation phrase). The following two episodes help illustrate knowledge dissonance that 

caused and caused not shared-knowledge construction: 

Student 19  Anyway like Pilika from Toto village Yeah. I hate her so much. 
She's always like “Pilika is . . . .” 

 

Presenting 

Student 9            She just put bolts now. She doesn't speak anymore. Yeah, Corroborating 

Student 19          She's like shock. Corroborating 

Student 7            She's just she traumatised? 
 

Clarifying 

Student 19 I mean I think that's what that was probably just like a metaphor 
because like when you when somebody can't talk it's kind of like 
that you can say like oh her tongue got cut or something. 

 

Dissonance 

Student 9 They’re saying like, . . . “No, Luca did it” and stuff like that. Dissonance 

Student 19          That’s good for her because you don’t have to listen to her. Corroborating 

Student 7 Good for her?  Clarifying 

Student 19 Well that’s good for us.  Clarifying 

Student 9 Wait, what happened then? 
 

Clarifying 

Student 19 Ryube got kind of . . . .  Presenting 

Student 19 Like the thing is, after Ryube got burned . . . .  Corroborating 
  

In that specific dialogue by Group 5 of MaS, Student 9 and Student 19 had differing opinions 

on a particular story event; i.e., whether a character had her tongue literally cut off or it was 
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merely an idiom implying she was no longer able to talk. This dissonance of observation shows 

that the group were proceeding to the second phase of dissonance exploration. In that case, 

however, they did not reach a consensus of what the statement actually meant and continued 

rather to discuss the storyline as triggered by Student 9’s question. On the other hand, some 

conflicting observations resulted in the group deciding which information they perceived as 

accurate, such as what was done by Group 4 of MaS in the following instance: 

Student 12 Yeah 
 There’s a bird nest and then you have like put up the bird nest 

Yeah. And then when you like leave and then come back to like the 
same place 

 

Agreeing 
 

 
Corroborating 

Student 16 Then you find like Corroborating 

Student 12 You find Shiro and Kinnis? Kinnison? Clarifying 

Student 15 Kinnison, yeah 
 

Clarifying 

Student 16 Are there and then they ask you if like you're the one who put up 
the bird’s nest and they join your team? 

 

Clarifying 

Student 16          Yeah. After you said yes. Corroborating 

Student 15 And then what happen’s, and then you return back to the merce-
nary fortress yeah, and then 

Corroborating 

Student 12 No, wait. No, after you get Shiro and Kinnison isn't like you walk up 
to like Ryube village being burned down by by the by Luca Blight 

 

Dissonance 

Student 16 Yeah Luca Blight again. Negotiation 

Student 15            Yes, yeah, massacre. Negotiation 

As Students 12, 15 and 16 were actively constructing the story plot, they reached a dissonance 

in regard to the sequence of story events. At one point, Student 15 suggested that after the 

recruitment, the character went back to the fortress while Student 12 disagreed and pointed out 

that they witnessed a massacre first, information at which they then compromised. This is an 

indication of reaching the higher phase of KCC; that is, negotiation of knowledge. 

Another highlighted contrast in the collaboration of both groups is in the structuredness of the 

collaboration. MiS-assisted groups tended to have a smooth turn taking, usually moderated by 

the student who played the role of a director. For example: 

Student 23 This is a group of [Student 23], [Student 42], [Student 41], [Stu-
dent 47] and [Student 42] is gonna start off with explaining some 
words 

 

Defining 
problem 

Student 42 Okay, so I found two words rampage and massacre. Rampage it's 
an especially large group of people like moving through different 
places in a violent way. For example, like cities and then massacre 
is like a large amount of people being killed I guess. Like I don't 
really know how to explain it. 

 

Presenting 

Student 23 Okay, thank you [Student 20], then we're gonna have we're gonna 
have [Student 19] summarising the story. 

Problem 
definition 
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 Student 41 So I'm going to start from the part where we have to recruit 
  people. And first when we walked into Ryube but there was 
  Rikimaru guy who was starving and he was homeless. And then I 
  spent half of my life savings buying him one lunch that he came to 
  my party. Next person was when I went to the place that connects 
  to the mountain and there was a girl just pacing around there pan
  icking about her pet being lost. And then we had a epic one MV one 
  and then we save the  pet. And then the last person was I lifted a 
  wild bird onto a tree and then a wolf and a girl just appeared there 
  and we rolled out a bow there was a hunter. So that was all the 
  recruited people. And then I went to Toto village and found a girl 
  named Pilika. She wanted me to buy an amulet for her dad. So I 
  bought an amulet and then I came back and then the whole village 
  was burned down and her parents got killed. And then I bring I 
  brought Pilika back to the mercenary fortress where they said that 
  the Highland soldiers were about to attack them. So I kinda help the 
  Highlander and now we're fighting with the merce . . . . no, I help 
  the Highland, no I helped the mercenary fortress to fight against the 
  Highland 

Presenting 

 

In that episode, Student 1 was the director who moderated the discussion. As mentioned earlier, 

what students uttered in MiS condition were rarely relevant to the previous student’s utterance, 

resulting in a more structured collaboration. Just like in the example, it was usually the case 

that directors moderated the discussion by defining the problem or telling what the next member 

was going to explain. Contrarily, the discussion in MaS was less organized in terms of students 

sometimes interrupting during another student’s sharing, such as: 

Student 6 So this story plot of the part you have played so far? 
 
 We had to recruit the different characters 
 

Problem 
definition 

Presenting 

 Student 20 You have to recruit them 
 

Corroborating 

Student 6 and you got them from the forest in Ryube when whenever and yes 
you get Rikimaru, Millie, Shiro and Kinnison and then . . . 

 

Corroborating 

 Student 20 (in Finnish) where did they go? did they get the characters 
  and then go to the hometown? 

 

Clarifying 

Student 6 I can’t remember but if it was then they went to the hometown and 
they saw the guy that betrayed them  

Clarifying & 
corroborating 

 

The excerpt from Group 2 of MaS showed Student 20 who was presenting her observation of 

the game was interrupted by Student 6’s comment. She then continued presenting and was again 

interrupted by the same student, this time by his question. 

To sum up, students in both MaS and MiS collaborated mostly in sharing phase when viewed 

from KCC perspective. A closer look at their interactions, however, revealed that sharing phase 

in MaS was more interactive as students more frequently expressed agreement and corroborated 
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their peers than in MiS groups who mostly presented their own observation. As a result, groups 

collaborating with MaS showed more learning disarray than its counterpart. Finally, although 

not so often, MaS facilitated the groups to reach dissonance and negotiation phases while the 

interactions in MiS assisted groups constantly flowed within the first sharing phase 

5.2 Comparison of reading comprehension between MaS and MiS conditions (RQ #2) 

In terms of mean scores, MiS condition’s literal comprehension (M = 4.2; SD = .84), inferential 

comprehension M = 3.21; SD = .97) and total reading comprehension (M = 7.42; SD = 1.66) 

were all superior to MaS condition (Mliteral = 3.65; SDliteral = 1.14; Minferential = 2.48; SDinferential = 

.95; Moverall = 6.13; SDoverall = 1.84) 

Figure 3  

Reading comprehension average scores between experimental conditions 

 

Three independent t-tests were run to compare the score difference between both conditions for 

the overall and each reading comprehension category’s scores. While no significant difference 

was found in terms of literal comprehension (t(37) = -1.74; p > .05), the contrast for inferential 

comprehension was meaningful (t(37) = -2.38; p < .05) and so was the total scores of reading 

comprehension (t(37) = -2.30; p < .05). 
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5.3 Comparison of vocabulary between MaS and MiS conditions (RQ #3) 

In the pretest, vocabulary scores (max = 40.00) in MaS condition yielded M = 34.39 and SD = 

3.22 while in MiS condition the M = 33.06 and SD = 6.56. For the posttest, scores in MaS 

condition had M = 34.89 and SD = 3.10 while in MiS condition, the M = 32.94 and SD = 6.71. 

A 2x2 ANOVA was run with two factors: time (pre- and posttest) and conditions (MiS and 

MaS). The results showed that the factor of time had no significant influence on vocabulary 

scores (SS = .681; MS = .681; F = .13; p > .05; ηp
2 = .004). Neither was there a significant effect 

between time and condition factors (F = .33; p > .05; ηp
2 = .010).  This implies that there was 

no considerable change from pre- to posttest scores in the whole samples. Furthermore, the test 

of between-subjects effects indicated that the different scripting conditions did not result in a 

significant difference of the vocabulary scores (SS = 48.347; MS = 48.347; F = .99; p > .05; ηp
2 

= .028) either. It could be concluded then that the vocabulary scores between time and scripting 

conditions did not have significant difference.   

5.4 Comparison of task interest between MaS and MiS conditions (RQ #4) 

Concerning the RPG task interest, MaS had M = 4.28, SD = .70 whereas for MiS, M = 4.39, SD 

= .74. Based on the independent t-test between the two conditions, no significant difference can 

be inferred in regard to the RPG-based learning task interest (t(38) = -.51; p >.05). 

Figure 4 

Task interest scores on RPG-based learning scores between experimental conditions 
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Likewise, the literature circle task interest was compared between the MaS (M = 3.44; SD = 

.66) and MiS (M = 3.88; SD = .74) conditions. The independent t-test displayed that student 

who collaborated with MiS compared to the MaS condition had marginally significant higher 

task interest scores (t(38) = -1.93; p = .06). 

Figure 5 

Task interest scores on RPG-based learning scores between experimental conditions 

 

5.5 Comparison of empathy between MaS and MiS conditions (RQ #5) 

Table 8 shows changes of means and standard deviation values of the total empathy scores (min 

= 28.00; max = 112.00) from pretest to posttest between MaS and MiS conditions, as well as 

each indicator’s scores (min = 7.00; max = 28.00).  

Table 8  

Descriptive statistics for each empathy dimension 

Empathy 
Indicators 

Pretest Posttest 

MMaS SDMaS MMiS SDMiS MMaS SDMaS MMiS SDMiS 

Overall 80.22 8.03 87.68 11.24 81.11 5.18 88.58 12.22 

Fantasy 20.72 3.06 22.70 6.37 20.67 3.94 23.30 5.99 

Perspective taking 21.33 3.48 22.80 4.51 21.78 3.44 23.95 4.85 

Empathic concern 21.39 .84 23.10 3.45 21.61 .84 24.10 3.18 

Personal distress 16.78 3.17 18.80 3.29 17.06 3.70 18.45 4.10 

 

A two-way ANOVA was first run to see the significance of pre- and posttest overall score 

difference in each group. The results showed there was no significant difference between the 
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pre- and posttest scores (SS = 19.00; MS = 19.00; F = .74; p  > .05; ηp
2 = .020) nor did the 

different conditions resulted in between-subject contrast (SS = 515.84; MS = 515,84; F = 2.05; 

p > .05; ηp
2 = .054). 

The second part of the empathy analysis was to see if there was a certain construct of empathy 

that significantly improved in any of the groups. In a similar way to the overall score analysis, 

four two-way ANOVAs were conducted to identify if there was any meaningful difference in 

any empathy indicator from both groups’ scores. The results are presented in Table 10. 

Table 9 

2x2 (repeated measure) ANOVA results for each empathy indicator 

Empathy 
Indicators 

Within-subject contrasts 
(time factor) 

Between-subject effects 
(condition factor) 

SS MS F p ηp
2 SS MS F p ηp

2 

Fantasy 1.050 1.050 .08 .77 .002 98.267 98.267 2.75 .11 .073 

Perspective taking 13.476 13.467 3.19 .08 .083 47.464 47.464 1.58 .22 .043 

Empathic concern 6.904 6.904 2.76 .11 .073 70.105 70.105 3.86 .06 .099 

Personal distress 6.937 6.937 .52 .48 .015 47.898 47.898 2.35 .13 .063 

 

The results showed meaningful difference between the experimental conditions was only in the 

empathic concern construct (p = 06). Furthermore, Wilks’-λ test revealed that there was no 

interaction effect between time (pre- vs. posttests) and condition factors with F = 1.12; p > .05 

and  ηp
2 = .031. Lastly, two paired t-tests were run to cross-check which condition yielded 

significant change of empathic concern. The results indicated a significant rise in the empathic 

concern scores of students collaborating with MiS (t(36) = -2.48; p < .05) but not in the MaS 

condition (t(36) = -.37; p > .05). 
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6. Discussion 

Fusing the pedagogical designs of game-based learning and collaborative learning, this study 

aims to investigate the extent of scripting in enhancing the learning gains – both cognitive 

(reading comprehension and vocabulary) and affective (empathy and task interest). Through a 

mixed-method approach, the findings bring insights to the process (RQ #1) and results (RQ #2, 

#3, #4 and #5) of different scripting techniques in game-based collaborative learning. 

The content analysis of the participants’ interaction during the collaboration, supported by non-

parametric Mann-Whitney U-test (RQ #1) showed there is substantial contrast in the categories 

of the participants’ utterances. The highest difference was found particularly in the frequency 

of corroborating other member’s statement and knowledge dissonance, which was significantly 

present in the groups collaborating with MaS. In regards to corroboration category, studies of 

collaborative learning centering at this aspect of interaction are not numerous since commonly 

researchers who analyzed pattern of interaction, especially based on KCC interaction analysis 

model by Gunawardena et al. (1997) did not go deeper as to break down the knowledge sharing 

phase to several subphases like in this study (e.g., De Wever et al., 2010; Gunawardena et al., 

2016; Lang, 2010; Lucas et al., 2014). The reason is the small number of participants in this 

study along with the relatively short duration of collaboration due to time allocation for RPG-

playing, hence the few utterances it resulted. Lang (2010), for example conditioned her study 

on 276 high schoolers while De Wever et al. (2010) analyzed a total of 4,816 messages in their 

quantitative content analysis of text-based collaboration. Martinez-Maldonado et al. (2013) 

studied a similar phenomenon and concluded groups whose collaboration included interaction 

that responded to another member’s utterance were distinguished as more-collaborative groups. 

Based on the significant number of utterances, particularly the ones that responded to another 

member’s utterance, it can be concluded that the MaS-conditioned groups in this study were 

highly collaborative, though on the surface their collaboration appeared to be less organized 

compared to the MiS-conditioned groups. Nonetheless, the results might differ when the sample 

size or time for collaboration is increased. As for dissonance and negotiation phases which 

emerged more frequently in MaS condition, although the latter was not statistically significant, 

this contradicts the findings by De Wever et al. (2010) who concluded that role assignment in 

collaboration would result in higher KCC level. This can be explained by the different roles 

used in this and their research. In De Wever and his colleagues’ work, instead of using literature 

circle design, they assigned starter, source searcher, summarizer, moderator and  theoretician 
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within the context of learning science approach module in higher education setting. Particularly, 

they highlighted the last three roles were especially prominent in inducing higher KCC levels. 

This is in line with Hew and Cheung’s (2011) finding that four kinds of scripting (they used the 

term group facilitation) significantly and positively correlated to higher KCC level, in addition 

to another cause related to the sample size; that is, group size. Not to mention, both studies were 

conducted within asynchronous computer-supported collaboration context. Hence, although in 

this study MiS was found unable to facilitate students to reach as high KCC level as MaS, this 

discovery might be biased due to possible mediators such as the collaborative learning design, 

lesson content, group size and collaboration mode (online or onsite). 

The discrepancy in reading comprehension scores between experimental conditions (RQ #2) 

suggests that MiS has more potential in improving students’ understanding of stories presented 

in a multimodal experience as such of RPG’s. Previous research has shown that game-based 

learning (Kamei-Hannan et al., 2020; Komala & Rifai, 2021; Neville et al., 2009; Tobar-Muñoz 

et al., 2017; Ronimus et al., 2019) or collaborative learning (Babapour et al., 2019; Demachike 

& Oweini, 201; Dever et al., 2021; Hong et al., 2020; Rojas-Drummond et al., 2014) might 

improve learners’ reading comprehension considerably. Even though the significant difference 

was not found in the literal comprehension, it is inferential comprehension that should be at 

“the heart of the comprehension process” (Dole et al., 1991, p. 245) and mostly represent one’s 

reading comprehension in general (Elleman, 2017). This study contributes to the linguistic 

learning field by combining the two effective pedagogical designs, displaying that not only 

collaborative game-based learning is able to be used for reading comprehension modules, 

teacher’s scaffolding in the form of role-assignment and sentence prompt during the collabora-

tion is also essential. This finding is in line with Avci et al. (2013), Calmer and Straits (2014), 

Chou (2021), Gu and Lau (2021) who assigned roles to the learners when they experimented 

(except for Calmer and Straits who conducted action research) with literature circle, the same 

collaborative learning design used in this research, and found it resulted in higher reading gain 

although they compared it to control groups who did not undergo literature circle at all. In the 

same way, the meta-analyses by Borokhovski et al. (2012) and Borokhovski et al. (2016) 

showed that intentionally-designed interaction, an equivalent to MiS, was more favorable in 

terms of learning achievement when compared to the natural, contextual interaction, just like 

in MaS. Hence, this study zooms in to the effectiveness of role assignment in literature circle 

or similar collaborative learning activities and argues that microscripting has enhanced reading 

comprehension due to some possible factors. First, in spite of the greater scores of inferential 
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comprehension of the text which is of higher level than literal comprehension, these two reading 

comprehension dimensions are still closed-ended in nature, implying cognitive effort is not too 

much required during the collaboration. Cohen (1994) argued that such detailed scripting is 

effective for undemanding tasks like factual or procedural knowledge acquisition whereas when 

applied, for example to gain conceptual understanding which is more challenging, MiS can 

limit conceptually-oriented interactions. Similarly Dillenbourg (2002), Peterson and Belizaire 

(2006) explicated that MiS interferes with the naturalness of group discussion, so it does not 

suit higher-order tasks such as problem solving. Second, during the orientation phase of the 

research, students in the MiS condition were explained the meaning and function of each role 

in the group through direct instruction by the researcher. In addition to that, a week before the 

first data gathering cycle was used for a “trial” of the literature circle. This kind of training has 

been considered able to improve learning achievement when students learn through literature 

circle (Gu & Lau, 2021) or any role-based collaboration in general (De Wever et al., 2010; Gao 

et al., 2020; Schellens et al., 2007). Third, it is possible that the learners in MaS condition 

attained lower is due to the cognitive conflict they experienced in the dissonance phase of their 

collaboration, since they did not get direct and immediate feedback from teachers (Tudge, 

1989). Findings in this research then challenges the current view on how cognitive conflict 

influences collaborative learning positively (Ames & Murray, 1982; Bearison et al., 1986; 

Jiangnan et al., 2014; Guo et al., 2019; Russel, 1982) but rather support the proposition that 

cognitive conflict generated by student-led collaboration has a counterproductive, regressing 

effect instead of advancing learners’ cognition (Tudge, 1989). In short, the findings about 

higher reading comprehension in MiS can be explained by the lower-order thinking level of the 

assignment, pre-training before the data collection and possibility that cognitive dissonance 

intervened with the participants’ current comprehension. 

Unlike the KCC process and reading comprehension scores, results from the vocabulary quizzes 

did not show meaningful contrast of vocabulary acquisition between both scripting conditions 

(RQ #3). The 2x2 ANOVA test revealed that there was no significant increase of vocabulary in 

either group in the first place, which is contrary to most game-based vocabulary studies that 

yielded positive results (e.g., Calvo-Ferrer, 2021; Chen et al., 2019; Chen et al., 2021; Franciosi, 

2013; Hwang & Wang, 2016; Li, 2021; Lin & Guo, 2021; Lu & Chang, 2016; Tsai & Tsai, 

2018; Thompson & Von Gillern, 2020; Zou et al., 2021), as well as the ones that revealed how 

vocabulary skill is considerably correlated to reading comprehension (Daugaard et al., 2017; 

Oslund et al., 2017; Ouellette, 2006). This can be explained in three ways. First, since the main 
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aim of this study was to investigate reading comprehension while vocabulary is viewed more 

as a facilitating skill, there was a lack of guidance or follow-up activities that would enrich 

learners’ vocabulary acquisition from the RPG. There have been three RPG-based studies on 

second language vocabulary achievement, to the author knowledge, and all of them deployed a 

form of exercise such as cloze or multiple-choice items after the playing activity or even within 

the game itself which eventually resulted in significant vocabulary achievement (Chen et al., 

2021; Lin & Guo, 2021; Lu & Chang, 2016). That is due to the fast rate of lexical items that 

spring in games rich in words such as RPG (Chen et al., 2021), and consequently the heavy 

extraneous cognitive load (Hwang & Wang, 2016). Furthermore, learners should be familiar 

with different approaches of vocabulary assessment (Lu & Chang, 2016); i.e., they should know 

that learning a new word is not simply a matter of knowing its definition but also how it is used 

in the social context and other aspects of it. Meanwhile, in this study, the only follow-up activity 

when it comes to vocabulary is during the literature circle which might not be sufficient because 

the detective role in MiS condition was only asked to share 2 or 3 words per discussion whereas 

it was unclear how many words were brought up in the MaS-assisted discussion. Another way 

of viewing this result is the setting of this study. Tsai and Tsai (2018) who conducted a meta-

analysis study on which factors substantially affect the vocabulary achievement in game-based 

learning found that when the game is played in informal setting, the effect was found to be 

moderately to highly significant whereas it is nonsignificant in a formal setting. That is because 

the participants would be under no pressure when they play it during their own free time (Lu & 

Chang, 2016). In other words, the results of this study would be different if the students were 

to play the game in such condition yet in practice it would be a tricky procedure especially when 

the study adapts a quasi-experimental method targeting K-12 students such as this or other 

RPG-based vocabulary studies (Chen et al., 2021; Lin & Guo, 2021). These two interpretations, 

nevertheless, were unlikely considering the relatively high scores of the pre- and posttests in 

both groups. Therefore, the third and most possible reason was also based on Tsai and Tsai’s 

systematic review (2018), who suggested that the participants’ ESL proficiency should be put 

into account in this kind of study. Because this research took place in a formal school setting 

and information about the participants’ linguistic skills were disclosed, it was not possible to 

consider this factor when designing the instrument. Consequently, the words in vocabulary test 

items had possibly been familiar to most of the participants as reflected from the high mean 

scores. This situation, also known as ceiling effect could have been avoided by selecting more 

difficult or rare words (Dindar et al., 2021) but it would be challenging for a lesson designed 

like in this study which words are limited by the game itself. Hence, the three possible factors 
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of the nonsignificant difference of vocabulary results in this study are the lack of vocabulary 

formative task that would further enrich the skill after the RPG-playing, its formal setting, but 

most likely, the ceiling effect in both pre- and posttests. 

The similar results of both groups’ RPG task interest (RQ #4) implies that both MiS and MaS 

collaborative scripting techniques in game-based learning do not affect student’s enjoyment of 

the RPG-playing activity itself. The relatively high mean value in both conditions is in line with 

previous findings that game-based learning or gamified learning can increase learners’ intrinsic 

motivation and/or task interest (Bai et al., 2021; Cheng et al., 2018; Dindar et al., 2021; Fulya 

& Nietfeld, 2019; Li, 2019; Liao et al., 2019; Saputro et al., 2019; Xu et al., 2021). The narrowly 

gap of the literature circle task interest, however, reveals that MiS is more effective in fostering 

task interest during collaboration, and this could be another reason of the MiS participants’ 

superior reading comprehension because there is a strong link between interest and reading 

comprehension (Ardesheva et al. 2018; Georgiou et al., 2021; Jie, 2020; Kirby et al., 2022; 

Unswroth & McMillan, 2013) although the interest in this study does not necessarily overlap 

with reading interest. Previous researchers who reported increased motivation in their study 

involving literature circle implemented role assignment in the procedure (Dogan et al., 2020; 

Gu & Lau, 2021; Jacobs, 2016) so findings in this study confirm and extend theirs by comparing 

it to the MaS condition (without role-assignment). The result is probably due to role assigning’s 

capability of ensuring less-engaged students to still participate in the discussion (Lenters, 2004; 

Peterson & Belizaire, 2006). Hence, MiS provides support for students’ social interaction which 

is arguably one source of learning interest (Bergin, 2016). Similarly, MiS which entails more 

detailed prompt for each group member implies that it provides stronger soft scaffolding which 

in the end yields higher collaborative task interest, similar with the previous finding (Chen & 

Law, 2016). In one mixed-methods study by Dogan et al. (2020), the qualitative part aiming to 

explore the reason behind the increased of pre-service teachers’ reading interest reveals that 

MiS brings not only a sense of responsibility but also awareness that a discussion with different 

roles would end in a richer discussion viewed from multiple perspectives. It should be noted 

though that in addition to possible external mediating factors such as group profile and the 

collaborative activity types (Volet et al., 2019), the collaborative task interest data in this study 

were gathered at the end of the collaboration and this could not represent the task interest 

throughout the whole course of collaboration since most likely it was continuously changing 

caused by the fluctuating nature of emotion and social challenges (Järvenoja & Järvelä, 2009; 

Mänty et al., 2020; Shubina et al., 2021; Zheng et al., 2021). Learning regulatory process might 
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further play a part in this dynamic (Törmänen et al., 2021) and it usually exists in relatively 

long-term collaboration, which is not in this study’s case (Sobocinski et al., 2020). Self-reported 

instrument like what was deployed in this research also has flaws, for instance a chance that 

participants’ responses are biased caused by social desirability (Crowne & Marlowe, 1964, as 

cited in McKibben & Silvia, 2017). Several learning scientists researching the affective learning 

dimension have recently been incorporating other data, for example physiological arousal, to 

mine more valid data (e.g., Dindar et al., 2020; Tan et al., 2021; Törmänen et al., 2021). To sum 

up, the utilization different scripting techniques in this study did not affects students’ interest 

on the RPG-based learning part but rather the collaborative learning part of the lesson, possibly 

because of scaffolded social interactions and enhanced awareness toward the task, but other 

factors in different situations might affect this result, for instance when the collaboration session 

is comparably longer. 

In regards to empathy, although the overall scores experienced no significant difference in both 

groups, the increase in empathic concern (RQ #5) suggests that RPG-based learning has the 

potential to foster empathy for empathic concern dimension is considered the most relevant 

when empathy is viewed as an affective phenomenon (Fultz & Bernieri, 2021; Segal et al., 

2017). This finding challenges the previous stigma that game can decrease empathy (Ahn & 

Shin, 2016), at the same time implying collaboration, particularly with literature circle known 

for its ability to foster socio-emotional learning (Venegas, 2019), is able to mitigate it. This is 

in accordance with the suggestion that a multimodal tool in language learning such as pictured 

storybook (Daly, 2011), video (Jiang & Gao, 2020) and from this research, video game in the 

form of RPG has the potential to foster learners’ empathy. This is also in line with previous 

studies that signified the positive correlation between collaboration and empathy (Blanco et al., 

2015; Donnelly et al., 2019; López-Morales et al., 2020; San-Martín et al., 2017; Sin et al., 

2019). These studies, however, did not probe further the interrelation of the two constructs; i.e., 

whether collaboration causes higher empathy, the other way around or the link is bidirectional. 

Findings in this study bring a shed of light that viewed from KCC theory, higher-performing 

(MaS) groups did not experience as meaningful empathic concern improvement as the lower-

performing (MiS) groups. It is likely that empathic concern which is highly associated with 

social functioning (Batson et al., 2007; Davis, 1983) can thrive in the MiS condition since each 

student was prompted to take part in the collaboration unlike in the other condition where there 

was more chance for less-engaged students to be passive and hardly ever uttered their ideas 

during the collaboration.  both empathy and task interest overlap as an affective dimension of 
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learning, there might also be a positive correlation between the two since the MiS-conditioned 

students who had higher empathy increase, also showed higher interest toward the collaborative 

learning. In a similar way with interest, further studies on this topic should put into account 

various factors occurring in collaboration other than KCC, like learners’ emotions, regulatory 

activities and engagement although the relatively moderate scores in overall empathy and each 

of its aspects suggested that students did not put social desirability into account when answering 

the self-reported instrument.  
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7. Conclusion, Limitation and Future Direction 

As a response to the emergent digital game-based language learning trend and empirically 

proven effectiveness of collaborative learning, this study has attempted to combine both of the 

pedagogical designs and examined to which extent scripting as a form of collaboration scaffold 

can affect the learning achievement. In particular, this is the first study aimed to harness the 

potential of role-playing game (RPG) in enhancing reading comprehension in a language class, 

which is arguably more essential than vocabulary and grammar skills. Based on the results, 

microscripting (MiS) is able to more significantly improve learners’ reading comprehension, 

empathy and task interest. Meanwhile, the qualitative finding indicated that macroscripting 

(MaS) facilitates more interactive and higher-level collaborative knowledge construction. 

The theoretical and empirical implications of this study include the furthering of game-based 

language learning field by adding to that empirical evidence that role-playing game (RPG) 

genre has the capacity to improve reading comprehension. The same goes for empathy, for 

which video games are often accused (Ahn & Shin, 2016), yet with the proper pedagogical 

design, game-based learning is able to provide a setting for learners to improve this crucial 

socioemotional aspect in linguistic study. Furthermore, the qualitative part of collaborative 

knowledge construction process attempted to analyze learners’ interaction pattern based on the 

framework of knowledge co-construction (Gunawardena, 1997), which has been widely used 

to study online but hardly ever onsite collaborative learning.  

At practical level, this study has shown that the potential of game-based learning can be further 

enhanced through collaboration. To be specific, well-scripted collaboration can optimize the 

learning achievement by conditioning all members of the group participate in the discussion. In 

a classroom with some low intrinsic motivation students, the role assigning might also help 

alleviate the issue and subsequently increases their learning engagement, supporting previous 

studies about the advantages of role assigning in literature circle (Lenters, 2004; Peterson & 

Belizaire, 2006). However, if an educator designs a learning without a domain-specific goal but 

rather aims to improve learners’ collaboration and knowledge construction as general skills, 

implementing macroscripting might be a more suitable option. It probably yields less-organized 

discussion among students but the more reciprocal interaction types provide more chance of 

reaching higher phases of knowledge co-construction. 
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Some limitations within this study include firstly, the selection of RPG which in spite of its 

inspiring storyline does not raise many difficult words, hence resulting in the ceiling effect of 

the vocabulary score data. Future researchers who wish to study a specific aspect of language 

learning or even other disciplines, should keep in mind that as most RPGs are commercially 

produced, it might be a real challenge to find ones that can facilitate students to accomplish 

multiple learning objectives. Alternatively, they can venture into gathering some background 

information about the participants’ vocabulary level and adjust their subject selection based on 

the game’s lexical level. 

Secondly, the pedagogical design could have been improved particularly in the collaboration 

phase. The relatively easy task of literature circle selected in this study; i.e., just sharing what 

the learners had observed in the game, did not completely characterize collaborative learning 

task which is supposed to be inquiry-based or ill-defined. Consequently, this might not provide 

many chances for students to reach higher level of knowledge co-construction. Researchers of 

similar interests might be interested to further investigate whether there are further contrasts 

between microscripted- and macroscripted-assisted collaboration with a less-defined game-

based learning task, implying participants should be given extended collaboration session 

which relates to the third limitation point. 

Thirdly, the comparatively short collaboration session due to the complex learning design 

(game-based, collaboration and solo formative tasks) limited the possibility of not only giving 

the participants task of higher-order thinking but also challenges of any kind which would 

prompt their learning regulatory strategies, individually and collectively. This might be intricate 

in the context of quasi-experimental which commonly takes place at school, but not in true 

experimental design when, for example, participants are conditioned to learn and collaborate in 

a laboratory. Hence, researchers who are appealed to analyze socially shared regulation of 

learning in a game-based collaborative learning will benefit more from such study design. 

Lastly, in regard to the methodology, the self-developed reading comprehension instrument was 

deployed without any pilot study prior to the research, resulting in reliability scales that can still 

be improved. In addition to this, future studies on similar topics might also aggregate other 

instruments to enhance the validity from the self-report surveys. For instance, learning scientists 

can incorporate physiological data such as electrodermal activity or heart rate. Moreover, as 

knowledge co-construction is a multifaceted process, further studies probing for how sequences 

of interactions can lead to higher phases are possible through lag analysis, or similar methods. 
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Appendix C 

Tasks in macroscripting condition 
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Appendix D 

Reading comprehension quizzes 
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Vocabulary test 
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Appendix F 

Task interest survey 
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Empathy survey 
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