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1 INTRODUCTION 

D4.3 presents the final evaluation and recommendations of the STEAM serious game. The report 
extends the previous evaluation of the 1st STEAM game version (D4.2) by providing coherent evidence 
and lines of inquiry for refinements, content and in-game scenario updates as part of the final STEAM 
game prototype, as well as promoting possible ways of adopting the STEAM game in the classroom for 
instigating innovation in using technologies in educational establishments. This is not to negate the 
value of current teaching and learning practices enacted by teachers, but to augment existing teaching 
with more playful and game-based interventions.  
 
The research design employed for evaluating the 2nd version of the game was identical to the data 
collection, analysis, and presentation of findings used in the evaluation of the 1st game version. We 
perceived that by following identical processes and strategies, we would be able to produce consistent 
findings between the different game versions and for the 1st set of findings to comprehensively inform 
the evaluation of the 2nd game version and for achieving alignment between the recommendations 
proposed in both versions by placing emphasis on possible ways of implementing the game in school 
education across Europe.  
 
The objective of the 2nd evaluation of the STEAM game was to identify how teachers conceived, 
experienced and understood in-game multimodality and also to offer propositions or points of 
departure for employing multimodality as experienced in the game, transferred in the classroom. To 
this line, we perceive the STEAM game both as a resource for teachers’ professional development in 
rethinking teaching and learning, but also as a playful activity employed in the class for students to 
enhance their learning skills. We start by articulating on the research design encompassing data 
collection instruments, data analysis, and reliability. Then, we present the findings, starting from the 
game’s usability aspects and then proceeding with attempting to classify experiences of multimodality 
using the STEAM game. We conclude by proposing a list of recommendations as trailblazers for 
encouraging teachers to continue developing their teaching via using multiple modes of strategies, 
resources and locations as multimodal ensembles in living educational practices.  

2 METHODS: DATA COLLECTION AND ANALYSIS       

The process we used is similar to the one we adopted for evaluating the 1st game version in terms of 
maintaining consistency between the methods and instruments employed characterised as a logical 
sequence for playtesting and evaluating the game across end users’ countries and validation-board 
members. Similarly therefore with the methods used in the evaluation of the 1st game version, we used 
inductive reasoning, for inferring the meanings and outcomes of the data collection and analysis and 
then investigating related issues to work-out a theory of in-game multimodality, that had two related 
objectives: The first was to test the usability of the 2nd game version and the second was to understand 
and extend the findings from the 1st evaluation study on how the game as a digital and interactive 
medium, helped the players to experience multimodality in different ways.  In order to achieve this, 
we had to contemplate and render two types of questions: (1) Closed type for inferring data related 
with quantitative aspects of the game (i.e. mostly usability aspects) and (2) semi-structured for gauging 
deeper understandings on how the game helped players to experience and understand multimodality. 
Essentially, the usability testing of the second version of the game was for conceptualising and 
reflecting on previous, glitches, crashes, aesthetics and technical dysfunctionality that the technical 
team have identified and rectified in the 2nd version as well as for exploring how game’s usability 
aspects might influence understanding of in-game multimodality.  
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Although the scope of this initial evaluation was to identify game usability issues that needed 
improvement, we also aimed for testing how game play, and in particular how the in-game learning 
elements brought to the fore multimodality as a concept to be learned through playing the game. Data 
collection involved 30 teachers from Germany (n=9), Finland (n=11) and Denmark (n=10), along with 
our validation board members [n=2], where the end users involved teachers from their region to 
playtest the 2nd game version and complete the questionnaire for the 2nd game usability and 
multimodal awareness evaluation. Figure 1 shows data on differences between 1st and 2nd game 
evaluation in terms of sample, scope of findings and nature of recommendations.  

Figure 1: Evaluation process of 1st and 2nd STEAM Game Evaluation Phase 

 
 
The 2nd evaluation survey1 for the teachers and the 2nd evaluation survey for the validation board 
members2 identically started with a description of the project, it then described the aim of the study 
and the reasons we are conducting it. We made explicit the time-frame necessary for them to play the 
game and the time necessary to complete the survey. We have explicitly highlighted that their 
participation is voluntary and that they can withdraw at any time of the project. We have provided the 
WebGL link of the Final STEAM game version3 to be tested and for conforming with research ethics, 
the participants agreed that understood the consent form and agreed to participate in the project. 
Once the end-users explained the play-testing and game evaluation process to the teachers, they have 
started playing the game, experiencing the dialogues and card game mechanics, contemplating on how 
multimodality was inferred and how progress and feedback indicators were related to goals, 
objectives, in-game dialogue, and card combinations. Then, participants started to fill in the survey 
with special focus on usability and eliciting their understandings of in-game multimodality. The analysis 

 
1 https://forms.gle/eBRDNrxnMb3hza739 
2 https://forms.gle/4RQ8bbdDChVhK9a79 
3 http://lamp.manzalab.com/serious-games/steam/Final/ 
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embarked a quantitative approach to analyse the game usability data with closed questions 
underpinning a value in terms of how usability was measured on an average scale. We have also 
deployed qualitative analysis for extending the categories developed during the preliminary evaluation 
of the 1st STEAM game version hence getting deeper understandings of how teachers’ experienced 
multimodality with the use of the game. As such, we endeavoured to develop meanings and sub-
meanings of multimodality, in a set of different categories, as experienced by the teachers who played 
the game. In what follows, the findings of the 2nd game evaluation are presented, starting with the 
usability results and then continuing with consolidating preliminary findings with the experiences of 
in-game multimodality elicited in the 2nd evaluation.  
 

3 RESULTS 

In this section we present the results of the usability and multimodality awareness study from 30 
participants, including teachers in Denmark, Finland and Germany and 2 academics from our validation 
board encompassing aspects of general game play familiarity, responsiveness, interactions and visual 
game aspects. Particular attention was given to the game’s core game mechanic such as the dialogue 
system and the game cards functionality as well as the overall understanding of game’s objectives and 
feedback mechanisms. Consolidated findings from the teachers’ experiences of in-game multimodality 
follows with representative quotes supporting the category.      

3.1 STUDY DEMOGRAPHICS  

Thirty (30) teachers participated in the 2nd STEAM game evaluation. Ten (10) from Denmark, eleven 
(11) from Finland and nine (9) from Germany. Twenty-eight (28) were school teachers, one (1) was a 
consultant in secondary education and one was a professor in Higher Education. Courses taught ranged 
from social sciences and humanities to business, arts, science and technology (see figure 2). 

Figure 2: Sample size  
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The age group was: 18-25 years old - 1%, 26-33 years old-18.8%, 34-41 years old -28.1%, 42-49 years 
old 15.6% and 50 years old and older was 34.4% showing a wide distribution of age-range in the sample 
as in figure 2.  
 

 Figure 2: Age group  
 

 
78.1% of the participants stated that they used computers extensively in daily activities, 15.6 % said 
they used in a fair amount and 6.3% somewhat. It was noted that teachers in the age range between 
50 or older reported that they used computers in a fair amount (8.5%), whilst (14.2%) responded that 
they use computers extensively and only (1.3%) reported that they used computers sporadically. Age 
groups from 42-49 reported that they used computers extensively (5%) and (1%) in a fair manner. Age 
groups from 34-41 reported that they used computers extensively (25%), in a fair amount (1%) and 
sporadically another (1%). In 26-33 age groups (100%) said they used computers extensively and ages 
from 18-25 said that they used computers extensively (see figure 3).    

Figure 3: Using a computer in daily activities  

 
Twenty-one (21) participants reported that they played digital games for entertainment purposes 
(65.6%) whilst 11 (34.45) reported that they don’t (figure 4). It is interesting to notice that from age 
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groups 50 or older 4 (11.4%) participants said that they play digital games. 4 participants (25.6%) from 
42-49 age groups played digital games. From 34-41 age groups, 5 (17.7%) said that played games, from 
26-33 age groups 4 said they played (21.27%) and from the 18-25 age groups one (100%) responded 
that they played digital games.  
 

Figure 4: Digital games for entertainment purposes  

 
 
Similarly, respondents said that they do play games for educational purposes (53.1%) whereas 46.9% 
responded that they don’t play educational games (figure 5). 13 (43.3%) reported that they both play 
entertainment and educational games, while 3 (10%) reported that they only play digital games and 
another 10% reported that they played only educational games. This analogy makes explicit the 
familiarisation and experience of the sample in interacting with digital games either for fun or for 
learning purposes.    

Figure 5: Digital games for educational purposes 
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Participants who played the 1st game version, played the 2nd version (53.1%) as well showing 
consistency and familiarisation to the game’s design, goals, game-play and technical deficiencies 
experienced in the 1st version and developments in terms of improving and updating features and 
errors identified.  There was also a significant size of participants (46.9%) that had not played the first 
game version and provided new lenses in features that could be improved / updated in future game 
iterations (figure 6).  
 

Figure 6: Played first version of the STEAM game 
 

 
However, there were less participants (46.9%) that have completed the 1st evaluation questionnaire 
than those who played the 1st game version (figure 7). This means that they do have experience of 
playing the game per se, but they did not have the opportunity to explicitly state their views and 
consciously reflect on game design developments and experiences of multimodality as progressively 
developed between 1st and 2nd game evaluations.  

Figure 7: Completed first evaluation survey  
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3.2 GAME’S USABILITY 

In contrast to the 1st game evaluation, 19 participants now felt that they were able to use the game 
completely and 11 somewhat with no participants reported a ‘not at all’. This means that the 2nd game 
version improved in terms of general usability issues (figure 8). 
 

Figure 8: General game usability satisfaction  

 
 
 
Responsiveness was in high levels, 17 participants said that they were completely satisfied with the 
game responsiveness to users’ actions and 13 participants responded as ‘somewhat’ again reflecting a 
positive feeling towards game’s responsiveness (figure 9).  
 

Figure 9: Game responsiveness 
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Visual aspects were also improved in relation to the 1st game version with 5 participants stating 
completely satisfied, 21 somewhat (figure 10) as a factor influencing engagement. Visual elements 
were key factors for helping players to understand game-play, goals, dialogues, game-cards and 
feedback.  

Figure 10: Visual aspects  

 
The in-game dialogue system is improved over the 1st game as 7 participants felt it was completely 
natural (1 participant in 1st version) 19 participants said borderline (12 participants in v.1) and 6 not at 
all (7 participants in 1st version). This clearly shows updates on the core dialogue mechanic between 
the 2 versions of the game (figure 11).     

Figure 11: Interactions with the core game mechanic  
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Interactions with the basic NPC seemed to be even more natural than the first game version as means 
to comprehend the tasks assigned to the player by the NPC. 5 participants said the sense of the NPC 
was very compelling (vs 1 in v.1), 20 moderately compelling (vs 16 in v.1) and 7 not at all (vs 5 in v.1) 
(figure 12).  

Figure 12: Interactions with the main NPCs 

 
Responses on possible consistencies of game action with real world experiences were encouraging in 
terms of identifying situations in the game-play that resembled a live teaching situation applied in the 
classroom. 2 participants replied as there was consistency, 20 as moderately compelling and 8 non-
consistent. There is a slight difference in ‘not at all’ responses between the game versions, possibly 
including participants that have not participated in the 1st game evaluation and did not make any 
explicit evaluations and note the differences between the 1st and the 2nd versions (figure 13).     

Figure 13: in-game experiences and level of consistency with the real world 
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Participants perceived that they were able to anticipate how the game would respond to their own 
actions based on the dialogue choices and card combinations made. 3 participants felt that have 
completely anticipated what would happen next based on their choices, 26 participants said that 
somewhat were able to anticipate what will happen next three said ‘not at all’. Again, there seems to 
be an improvement over game version 1 as now the in-game prompts and the more natural flow of 
the dialogues helped players to anticipate the results of their actions next both in terms of 
performance and also in terms of the nature of the following in-game question or the feedback 
received from the system.  The logical flow of player’s action and system’s outcomes was inherently 
more prevalent in this game version adding the notion of meaningful play.  

Figure 14: Players’ level of anticipation of game’s outcomes to their actions 

  
Participants felt that they were able to select a dialogue of choice without any technical difficulties 
n=27 and 5 perceived that most of the times they could. As in the 1st game version, in the 2nd version, 
players did not experience any problems with using the input controllers to select a dialogue of choice.  

Figure 15: Using the mouse to select a dialogue  
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One of the key questions that determined the usability of the core game mechanics involved making 
explicit understandings about the non-linear dialogue, the cards combinations and the engagement 
levels. 9 participants said they completed understand the core game mechanics (1 vs 1st version), 23 
said ‘somewhat’ meaning adequately understood the game mechanics and none said not at all (1 vs 
1st version). There is a clear improvement over the 1st game version in terms of streamlining the game 
mechanics for the players to be able to identify the value of each core game mechanic (Figure 16). 

Figure 16: Understanding the functionality of core game mechanics  

  
Overall game objectives were completely understood by 14 participants (vs. 5 in v.1) and ‘somewhat’ 
understood by 17. 1 participant did not understood objectives at all (vs. 1 in v.1). Clearly there is 
improvement from game version 1 as game objectives became clearer by highlighting them in the 
beginning of each level and at the end with the overall feedback and grade. 
 

Figure 17: Game objectives  
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The winning conditions were completely understandable (n=10) (n=5 in v.1), somewhat 
understandable (n=19) (n=13 in V.1) and did not understand n=3 (n=5 in v.1) which demonstrates the 
familiarity with what players need to do in order to win hence the rules that need to follow in order to 
achieve the in-game goals. This increase in understanding the win conditions over to the 1st game 
version, shows that meaningful adjustments have been made by the development team to refine the 
logic behind when the player wins and also how the win conditions are visualised and represented to 
the player before, during and after completing a game’s level (figure 18).    

Figure 18: Win conditions 

 
The comprehension of fail conditions has been increased substantially with participants that ‘fully 
understand’ them (n=5) (n=4 in v.1), ‘somewhat’ (n=24) (n=12 in v.1) and ‘did not understand’ (n=3) 
(n=8 in v.1). Equally therefore with the win conditions, players had full awareness on how their actions 
triggered a win or lose condition and thereby adjusting performance accordingly (see figure 19).  

Figure 19: Loose conditions  
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Discernment and integration have been considered and improved in the 2nd game version in terms of 
combining the dialogues with the card combinations and vice versa. Participants felt there were visual 
cues and representations that connected the meanings of the dialogues with the game-cards 
combinations and thereby integrating game-play from the game cards and the dialogues. Participants 
felt that card combinations were aligned with dialogues extensively (n=2) (n=2 in v.1), somewhat 
(n=26) (n=12 in v.1) and not understand (n=4) (n=8 in v.1). Again this means a significant change in 
usability from v.1 to v.2 in terms of technical tweaks to integrate game-play between the dialogues 
and game-card combinations (figure 20).  

Figure 20: Integration and Discernment between card-game and dialogues  

 
Engagement and immersion were remarkably increased with participants responding completely 
engaged (n=11) (n=2 in v.1), mildly engaged (n=19) (n=15 in v.1) and not involved (n=2) (n=5 in v.1). 
This increase was based on redeveloping some of the dialogues, the assets were improved and the 
English text was streamlined. Translations to Danish, Finnish and German were also factors that 
improved participants’ understandings of the dialogues, in-game feedback and cards meanings for 
each modality they represented. Images were enhanced to be viewed as clearer as possible.  

Figure 21: level of involvement  
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Increase in performance and a feeling of proficiency was clearly achieved by participants responding 
that felt ‘very proficient’ n=10 (n=3 in V.1), ‘reasonably proficient’ n=18 (n=17 in v.1) and ‘not 
proficient’ n=1 (n=4 in v.1), showing that appropriate adjustments were made in overall game-play and 
most importantly in the re-orchestration of the in-game scenarios that encourages players to 
understand the essence of a multimodal situation. Game card’s more nuanced descriptions of the 
modality described also played a pivotal role in feeling more proficient in interacting with the game 
including the multimodal content (figure 22) 

Figure 22: Proficiency in playing the game 

 
The visual display quality seemed to play an important role in overall playability and game usability. 
Again there is substantial improvement over the 1st game version as 21 participants felt that there was 
‘not at all’ (n=21) (n=10 in v.1) interference of visual display and n=11 participants said that there was 
‘somewhat’ (n=10 in v.1 and ‘prevented’ n=0 (n=2 felt that prevented task performance), and 'showing 
that visual technical problems reported in the 1st version have been alleviated substantially in the 2nd 
game version (figure 23).     

Figure 23: Visual display quality  
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In-game feedback representation and visualisation felt to be clear, especially the summary screen at 
the end of the game with participants perceived it as clear and useful (n=10, n= 7 in v.1) and 
‘somewhat’ (n=22), (n=13 in v.1 and n=2 ‘not at all’ in v.1). (figure 24)  

Figure 24: In-game feedback  

 
 In case of not answering correctly a question, feedback felt to be equally constructive and to the point 
in terms of highlighting both performance and also giving textual comments for prompting on ways of 
adjusting performance.  Participants (n=12) felt that feedback was very consistent (n=3 in v.1), n=19 
‘somewhat consistent’(n-17 in v.1) and not consistent (n=1) (n=2 in v.1). Player’s actions were reflected 
in game’s outcomes using visual icons, characters (training avatar) and text. The enhancement of the 
general screen with the performance overview helped participants to understand their performance 
(figure 25).      
 

Figure 25: Feedback for incorrect choices  
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In general terms, participants felt that it was a straightforward process to achieve the objectives in 
terms of choosing one correct multimodal dialogue among others and to make a correct game card 
combination out of three cards to be selected from the deck. To this line, participants felt (n=7) (n=6 
in v.1)  was easy enough to achieve the learning objectives, n=19 perceived as ‘somewhat easy’ (n=9 
in v.1) and n=2 (n=7 in v.1) perceived that it was not easy to achieve the learning objectives showing 
that the game has been improved overall in scaffolding players’ gameplay to meet objectives (figure 
26).  

Figure 26: easiness of achieving game objectives  

 
Library cards and the screen available for making card combinations were felt as efficient for making 
the card combinations and for storing card in the library. Especially now that the game allowed for 
card combinations than originally allowed in v.1. n=10 participants said that there were completely 
able to explore the library and card combinations (n=3 in v.1) ‘somewhat’ (n=17) (n=16 in v.1) and ‘not 
at all’ (n=5) (n=3 in v.1) showing usability factors for the library cards and combinations screen was 
substantially improved (Figure 27).  

Figure 27: Game cards  
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3.3 AESTHETICS AND THE GUI  

Reactions to the GUI were progressively improved from the previous game version especially the 
adjustments to the colours, images enhancement and overall aesthetical approach implemented. On 
a scale from 1-9, participants perceived that the GUI was aesthetically pleasing n=17 (n=11 in v.1) and 
n=10 (n=11 in v.1) perceived that further improvements may be needed mainly due to observations in 
terms of missing a back button for going back to the questions answered previously and also because 
sometimes there was a mismatch between the visual feedback icon with the overall score at the end. 
Also, some text felt a bit small hence larger text could be implemented in the next game iterations. 
The 300-total grade at the end could be replaced with something more representative such as A, B, C, 
D and so on grade-based feedback.  

Figure 28: GUI Reactions  
 

 
The way gameplay is designed and experienced by the players is key in offering a deep learning and 
fun experience. Most of the participants (n=23) (n=11 in v.1) perceived the game-play as having a 
structure and logic in that it was connected with the game objectives, scenarios and game-card 
combinations all being part of an integrated game-play.  N=9 participants perceived game-play as not 
that engaging but again signs of improvement may be observed as 9 did not feel game-play as engaging 
but less than game version 1 (n=11) due to a significant rethinking of game-play logic.    

Figure 29: Game play 
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The text screen was improved from v.1 and in v.2 there is a more positive variation in the data leaning 
towards a positive response to text on screen. 20 participants with scale responses varied from 9 to 6 
(n=9 in v.1 in just 2 scales 9-8) felt that the text is visible and has been adjusted. Although again there 
are responses that stressed the importance of further improving the size of the text, especially in the 
dialogues and textual feedback at the end of the level (n=14, scales from 5-1), there are improvements 
over v.1 with n=17 (scales 5-1) (figure 30).   
 

Figure 30: Text Font 

    
The amount of information in the game screen was felt as just about right with n=24 participants (9-6 
scale) (n-13 in v.1) and with n=8 participants felt as inadequate (scales 5-1) (n=9 in v.1). Some 
information was overloaded especially in the engagement and learning meters feedback at the end of 
the level that could be reduced (Figure 31).  

Figure 31: amount of information in the game screens 

  
 



   
 

STEAM - [D4.3] Page | 22  

 
Understanding the amounts of information passing from one screen to the next was key in providing 
a balanced approach to how participants perceived information overload in its totality. Again, progress 
has been made and updates are apparent in the 2nd game version. Participants (n=24, scales 9-5) felt 
that there were efforts to enhance game screens in a logical and consistent way (n=14 in v.1) and 8 
participants felt that information in game screens was unlogic (n=6 in v.1). This slight increase in v.2 
was mainly because text again felt difficult to read and process or that it perceived challenging for a 
some to understand from the information presented if the information has a recipient the player or 
the NPC (i.e. Bob).  Another possible update is to remove the library screen in the initial screen of the 
game and replace it by the games – combination screen (figure 32).  

Figure 32: Arrangement of game screens and information between them 

 
 
Overall improvements in the GUI included spelling, and text size - enhancements, in dialogue text and 
cards. The scoring system is now embedded in each screen / view and feedback has been streamlined 
to meaningful and to the point comments.   
 

3.4 LEARNING THE SYSTEM  

Participants felt when played the 2nd game version, that game-play is easy to learn by following the 
simple but intuitive dialogue process, understanding the storyline with the teacher / principal and the 
progression made over the years, the cards combination, the progress indicators and the easy-to-use 
point and click functionality. Participants (n=28 9-6 scale) perceived the game as easy to start playing 
it (n=14 in v.1, 9-6 scale). 4 Participants said (5-4, 2 scales) felt starting the game was moderately easy 
(n=8 in v.1 scales 5-3). As it was proposed in D4.2, a quick tutorial or a landing screen with some how-
to-play guidelines might help players to grasp-on quickly how the game is played (Figure 33). 
 
 
 
 



   
 

STEAM - [D4.3] Page | 23  

Figure 33: Starting the game  

A clear improvement in comparison to STEAM v.1 was apparent in the question about how difficult / 
easy was for the participants to start using the dialogue option. An absolute value of n=30 (participants 
perceived that the game was easy to start playing with (n= 17 in v.1) while only 2 participants (values 
5, 2) said it was not (n=6 in v.1) (figure 34). 

Figure 34: Choosing a dialogue option 

 
 
 
The game consisted of advanced in-game learning features such as the nested-dialogues that were 
designed in such a way that depending on the answer provided, the player received feedback 
associated with the choice selected. Another feature was the scripted combination of the cards. 
Specific card combinations have been pre-defined for the players to understand their logical 
multimodal connections for being able to make the appropriate selections. In line to these advanced 
learning features, participants =22 (n=13 in v.1) felt that it was easy to understand the pattern of the 
dialogues and the inner logic of how the cards may be combined to form a multimodal situation whilst 
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10 (scales from 5-3) participants felt that they were not able to understand the logic behind how 
learning is enacted (n=7 in v.1 scale from 5-1) (figure 35).  

Figure 35: using the learning advanced features  

Responding to a question about the steps \ dialogues necessary to respond to as means to complete a 
dialogue were too many / too few, participants responded positively n=11 (scale 9-6) and 21 responded 
as balanced n=21 (scale from 5-3) (figure 36).   

Figure 36: Steps per objective  

 
Feedback provided in terms of responding to a question was found as positive with 19 responses 
perceived as helpful in terms of responding to the next question and reflecting on how multimodality 
may be experienced as visualised in the game (n=10 in v.1. scales 7-6). There were some concerns as 
they were in v.1 about the association between the dialogue chosen and the feedback provided as 
sometimes, feedback response it would not focus on what the player needs to do in order to correct 
the false answer or even if the answer is correct, how does this relate to multimodal teaching? Also, it 
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seems to be a bit confusing, when players selected a dialogue and then the cards appeared. There was 
not an immediate relation between the dialogues and the card-game in terms of whether cards 
appeared when players selected a dialogue as a way to further reflect on an incorrect dialogue choice 
or as means to see different ways of practicing a correct choice. Due to this reason, 13 participants 
said that feedback was ‘somewhat’ helpful in terms of understanding a question (n=12 in v.1) (figure 
37). 

Figure 37: Feedback as a scaffold for responding to a question  

     

3.4.1 Learning the System Overview  

Overall, participants were satisfied with the updates and developments made in comparison to game 
v.1, especially the inclusion of the different languages e.g. “I understood the game better, as it was in 
Finnish this time” and the overall understanding of the game’s goals and objectives has been increased 
and card game combination possibilities were enhanced. The score-system now appears in every 
screen hence it makes progress easier to see in every stage of the game. Some disparities still exist 
with the most prominent ones, a ‘back button’ for players to go back and reflect on a question, 
mismatch between chosen question and feedback received, the text size in the cards and the confusion 
caused by having the card-game library in the main game view along with the dialogue-based game 
option. Spelling needs a more thorough revision. 
 
 
 
 
 
 
 
 

3.5 INTERFACE CAPABILITIES  
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Game’s response time for most operations felt to be adequate (n=21) (n=16 in v.1) especially loading 
times from switching from dialogues to card game and vice versa. 11 participants perceived that 
response times were not fast enough as opposed to 5 in v.1 (figure 38) 
 

Figure 38: Games response time  

 
Responding to the question concerning the level of adaptability of game-play to level of experience, 
14 participants (n=8 in v.1) perceived that the game adapted to user’s experience, whilst 11 (n=13 in 
v.1) perceived that it did not. There was some uncertainty with regards to dialogues that felt a bit 
daunting with the way that were expressed and visualised by using the different screens and by 
switching roles with Eddy (NPC) figure 39.  

Figure 39: Game-play with level of experience  
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3.5.1 Interface overview  

As a whole the interface felt natural and helped to represent and visualise the multimodality content 
in sufficient levels. Again, issues with readability (e.g. “the readability of the library’s cards is still weak) 
and the over-population of content (e.g. the landing page has a lot of text..) in some views should be 
corrected in later game versions.  
 

3.6 MULTIMEDIA  

The quality of the images in the menu page was perceived as improved in comparison to game v.1 but 
again there was blurriness and vagueness to some of the images especially the ones depicted in the 
cards and also some of the images visualised in the dialogues. Cleary, however, there were 
developments and updates on how images were rendered according to the data. 22 participants felt 
that the quality was acceptable (n=12 in v.1) and 10 thought that images were on average quality (n=12 
in v.1) figure 40.  

Figure 40: Quality of the images displayed in the main menu 

 
 
Similarly, with the images displayed in the main menu, the images displayed in the dialogues were 
found as being visible and with quality n=25 (n=14 in v.1) and 15 perceived as being average or needed 
further developments as it was difficult to see them both in full and not-full screens (e.g. “the images 
in the dialogues were too sketchy”) figure 41. 
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Figure 41: images displayed in the dialogues   
 

 
The quality of images and icons used in the card game, perceived as having quality (n=23) and without 
experiencing any significant problems while 10 participants experienced images and icons in the card 
game of average quality. The main issue was that the images of the cards were not clear enough to 
read the text and to understand the visual icons representing the multimodal strategy, activity or 
location (figure 42). 
 

Figure 42: quality of images and icons used in the card-games 

 
 
The colours used in the game were perceived as lively, colourful and motivating to retain focus and 
engagement into the game. 24 participants felt that the colours were appropriate and 8 felt that they 
were neutral in terms of retaining and motivating the player to interact with the game. (figure 43). 
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Figure 43: Game’s colours  
 

 
 
 

3.7 IN-GAME AWARENESS OF MULTIMODALITY FOR LEARNING AND TEACHING 

Amalgamating preliminary categories as constituted based on findings from the 22 teachers 
participating in the first evaluation study, we have re-developed the categories to reflect findings from 
the 1st and 2nd evaluation studies encompassing the experiences of multimodal teaching using STEAM 
from 52 teachers participating in both studies. The categories may be used for rendering how 
multimodal tools, strategies and locations were experienced by teachers to constitute their 
conceptions of in-game multimodal teaching and learning and thereby investigating how the game 
influenced the development of such in-game experiences of multimodality. There is no indication 
whether such developed experiences will be ideally transferred and practiced into the real classroom, 
but it may serve as the basis to render experiences of multimodality and implications that may arise in 
using STEAM into the classroom. Such implications are being presented as recommendations or 
propositions in terms of how the STEAM game could be further exploited in the classroom and also 
how it may be used from teachers to continue developing their experiences of multimodal teaching 
with the use of STEAM as a professional development resource for teachers’ training in educational 
innovation.  
 

3.7.1 In-game multimodality as a process of offering learning diversity for increasing 
engagement and motivation 

In this category teachers perceived in-game multimodality as helping students to learn through 
employing multiple teaching strategies and using an array of learning tools  “Offering students more 
possibilities to learn and ways of doing things” (Teacher 25) “using varied teaching methods for 
increasing engagement” (Teacher 30), “ I will try to achieve a more intensive examination of the topic, 
to increase motivation through the use of modern media (Teacher 26). Teaching strategies such as 
initiating discussions and debates were prevalent for helping students to externalise their interests 
and for practicing negotiation, argumentation and oral skills “I experienced multimodality in the game, 
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as about engaging students to different ways of learning through discussing, debating, understanding 
and convincing through evidence” (Teachers 28). Retention of knowledge was also a fundamental 
purpose through repetition and memorisation of learning content “I was looking for choices that 
increase retention of what was learnt” (Teacher 44).   
Tools used are predominantly in-class lectures, slideshows, videos, and writing assignments “in-game 
multimodality is all about engaging students through various oral and written tools” (Teacher 32). 
Combining strategies such as reciprocal discussions with lectures for encouraging debates and 
argumentation was central in-game multimodal experience “I tend to think reciprocal discussions 
about the topic I presented may improve student engagement”. Students having a free choice in terms 
of the tools, resources and learning strategies they deploy felt increase self-regulated learning: “In the 
dialogues I tend to select a variety of tools and strategies for enabling interaction and free choice for 
my students to choose what tools and resources they may choose from to support their learning 
(Teacher 35).  
In this category, the classroom is the predominant learning space and it was perceived as the main 
space for practicing learning as students were “concentrating better in the school” (Teacher 40) but 
also doing extended activities at home such as assignments, readings and solving exercises. This was 
evident by the card game combinations selections where teachers selected strategies, tools enacted 
in the class: “I wanted to engage the in individual discussions after showing them the material in the 
whiteboard of the school” (Teacher 45). “...in the card game I chose presenting content in the 
classroom and then assigning an exercise at home to be presented in class the next day..” (Teacher 
38).  
 

3.7.2 In-game multimodality as developing senses for attaining deeper understandings of the 
subject-topic 

In this category in-game multimodality is viewed as developing and applying students’ senses for 
gaining an in-depth understanding of the topic: “[..] developing student’s senses such as seeing, 
hearing, feeling, touching and experiencing practically...” (Teacher 40). Developing senses such as 
hearing, seeing touching and experiencing was perceived as means to increase attention, focus and 
concentration for explaining ideas and understandings: “multimodality sharpens the senses and 
enables the student to think more carefully when trying to explain understandings” (Teacher 25). 
Different types of senses were interestingly correlated with types of learners, meaning that different 
learners use different senses in order to enable learning: “my aim was to choose cards with tools that 
would allow the use of different senses like for example oral, written, visual or gestural to get to know 
how a learner learns best [..] I tested different combinations every time” (Teacher 42).  
 
In this category, tools that have been used were mainly the ones that promoted different senses for 
visual learning: “I chose slides, videos and diagrams for increasing their visual skills” (Teacher 32), for 
auditory-oriented learning: “I wanted to combine an audio track with blogging to augment audio with 
writing skills “(Teacher 35) and gestural: “tended to combine an 3D application so students can use 
their gestural ability to make connections, links, shapes and overall to use their hands with their minds 
for increasing their understandings” (Teacher 25).  
 
In this category, the classroom is the main space for teaching as in previous category but it several 
informal learning events like invitations to people from the industry to come and talk about a subject 
of interest or “I wanted to combine videos for visual learning followed by a talk from a professional to 
gain and share insights and observe how they express and use specialist vocabulary to describe a 
complex topic” (Teacher 30).    
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3.7.3 In-game multimodality as involving students into the design of teaching for hands-on 
learning.  

In this category in-game multimodality was perceived as collaborating with students for designing 
multimodal learning activities: “I saw that some game cards were describing students as the ones who 
were making choices on how teaching could be designed – I tried to play with those cards mostly” 
(Teacher, 38). The reasons participants explained for directing game-play towards allowing students 
to participate into the design of teaching as a pertinent multimodal activity was for helping students 
to focus more on learning by doing: “Combining cards that tried to involve students into designing 
learning activities based on their own learning needs and interests could help them to do and create 
rather than just listen the topic” (Teacher 50). It was felt that by giving a designer’s role to students, it 
may help them experience different ways of learning by including aspects of learning mostly relevant 
to them but also developing skills in the design of learning activities: “game dialogue choices that 
encouraged students to have a say in the design of activities - and hopefully teaching them the skill of 
designing learning and its complexities” (Teacher 49). Design based strategies were used in order to 
co-develop learning activities with students: “Using cards with a design-based approach to teaching 
felt it was working well in co-designing what they wanted to learn”. As such, design-based strategies 
were correlated with more applied-based activities rather than focusing only on retention and 
memorisation “we try to co-design the creation of a learning video […]  students had to practically 
engage with the topic and develop something by themselves” (Teacher 33).   
 
The prevailing digital tools that were exploited for in-game multimodal teaching were creative 
tools such as video creation and editing, 3D modelling and 3D printing as a way to encourage 
students to develop creative and design-like mindsets in terms of increasing possibilities to 
apply theory into practice: “When I could not find an option in the dialogues, I was looking in 
the cards to find combinations were students can make something as being the designers of 
their own learning and attempt to apply the theoretical aspects that we have seen before” 
(Teacher 16). ‘hands-on’ learning was the key and the use of resources and tools that 
encouraged this design-like, more applied-oriented learning was in the foreground of 
teachers’ ways of thinking about multimodality during game-play: “hands-on like being the 
designers of their own learning, doing through practicing, this is why I selected cards that had 
students make something” (Teacher 5).  
 
In this category, participants increasingly started to select cards that resembled activities in 
different learning spaces augmenting the classroom space, as again it was the primary space 
of learning, with different spaces such as field-trips, visits to other companies, learning in 
libraries and other public spaces perpetuating learning as a process that is constantly enacted 
regardless of place and time: “I looked in the library and I saw an interesting combination so I 
used this as getting design-based learning, with a location-based play realised on the street 
[…] What an excitement to realise that multimodality is applied regardless of place or time” 
(Teacher, 48). Another teacher selected the use of the library as a scaffold for students to learn 
how to search and assimilate information via different knowledge resources found in the 
library, pinpointing the classroom as the primary space for consolidating and validating 
learning. “I combined the library and information literacy cards for students to search for 
resources they wanted to use by visiting the library and then discuss how they did their 
searching in the classroom” (Teacher 25).  
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3.7.4 In-game multimodality as supporting student’s autonomy and self-direction through 
developing their own collaborative projects.  

In this category, teachers perceived in-game multimodality as a way to increase autonomy and self-
direction: “the increasingly necessary development towards independent, self-determined learning” 
(Teacher 32), through helping students to understand the iterative development cycle of project 
development: (1) establishing teams for group-work, (2) developing ideas, (3) gathering requirements, 
(4) designing and developing, and (6) peer-assessment.  The first stage of the cycle felt it was central 
for students to be guided through the importance of working with peers: “I selected a dialogue choice 
for students to set-up their teams […], it is just that they [students] need to feel free to choose the 
peers that they will like to work with… (Teacher 49). Developing an idea collaboratively was a process 
of debating, visualising, comprehending and relating concepts together: “I tried to be bold enough to 
select a design-based learning card, to get them [students] sketch the main project idea and figure out 
the relations with other sub-ideas” (Teacher 34). Gathering user requirements seemed to be as an in-
game multimodal strategy increasingly correlated with research-related practices: “I chose this option 
about getting students to start gathering data for their projects […] (Teacher 22). “Wanted to see if I 
would make students to start doing some very basic research like learn how to pose questions or collect 
data from others so I combined inquiry-based learning with opinion polling” (Teacher 41). Designing 
and developing was perceived as putting students’ creative skills into practice: “Selecting a problem-
based learning card with a 3D printing creation for using their skills to see how they work in practice” 
(Teacher 7). Peer-assessment was seen as an interdisciplinary process involving students with different 
skills to assess project’s outcomes stemming from multiple perspectives “I thought of multimodality 
as a more of a self-directing, self-assessment all-self -thing really, so I combined interdisciplinarity and 
blog cards for preparing collaboratively a blog report for assessing work and identify improvements 
based on their needs, experiences and backgrounds” (Teacher 28).  
 
Tools that have been selected in this category were mainly for helping students to design, create and 
self-assess their projects: “3D printing was an interesting card for encouraging students to get creative, 
build and produce” (Teacher 35). Learning how to formulate questions as part of initiating a research 
inquiry was also mentioned as a feature of in-game multimodality: “combing inquiry with posing a 
question tool card, I believe it was quite relevant to introducing multimodal research to students” 
(Teacher 30). Participants increasingly combined tools from the game-cards to help students 
collaborate in developing their project ideas, creative mind-sets and self-assess final project outputs: 
“I stretched my head to find a card-combination that would quickly scribble down their initial ideas, 
connected the dotted lines and evaluate final project outcomes as a first go” (Teacher 15). Blogging 
was also felt as a tool for practicing reflection on the collaborative project and think through both 
about the process of collaborating on a project and the content of the outputs: “I saw blogs and I 
thought why should I not use it for encouraging reflection on what students done and how much they 
learned” (Student 23).   
 
Participants were keen on experimenting with and invigorating on employing locations and learning 
spaces other than the classroom to enact multimodal teaching as means to promote a more favourable 
and context-specific environment for learning: “I was pondering, if we change the classroom as the 
primary location and select a ‘museum’ or a ‘nature’ card location, would this increase students’ 
creativity, autonomy and inquiry?” Being curious on how a location other than a classroom could be 
combined with activities and tools for enabling creativity and self-direction was  central in this 
category: “A game means going wild, and this is what I did as an advocate of context-specific learning 
though research, problem-solving and inquiry, I wanted to teach out of the classroom, like set a 
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problem-based activity into groups, get them on mobile games  to start discover museum -related 
content for their projects and unleash their real potential” (Teacher 48).  
 

3.8 RECOMMENDATIONS 

In this section, we present our recommendations based on findings of the usability testing (game 
version 2 usability evaluations compared with findings from game version 1 usability evaluations, and 
of the experiences of in-game multimodality merging the data from game v.1 and v.2. As such, we 
present three sets of recommendations: The first set proposes recommendations on how the STEAM 
game may be used in schools for enhancing learning and teaching and the second set proposes how 
in-game multimodality could be considered as a high-level teaching strategy to be employed in schools 
across Europe. The third set proposes recommendations for increasing game usability aspects to 
inform subsequent developments and the ongoing exploitation of the STEAM game pending project’s 
completion and beyond.  
 

3.8.1 Recommendations on STEAM game uptake in European schools  

• As a consensus from the data-driven results, the STEAM game may be employed in European 
schools as a professional development resource for training teachers to enhance their teaching 
strategies and classroom management with special emphasis on multimodal teaching.  

• As a consensus from the data-driven results, the STEAM game may be employed in European 
schools as a learning resource for students to enhance their learning by cultivating their 
learning, cognition, subject-content knowledge and identifying learning strategies for 
increasing engagement and motivation. 

• The STEAM game may be used for student learning in traditional or blended learning modes 
in and out of the classroom, individually or collaboratively for helping students to understand 
how to manage different learning situations and be resilient in an agnostic way (i.e. subject-
content is neutral, focus in on process).  

• The STEAM game may be used for student learning in traditional or blended learning modes 
in and out of the classroom, individually or collaboratively for helping students to understand 
how to manage different learning situations in a learning content specific way (i.e. subject-
content is designed, populated and orchestrated in the core game mechanics dialogues and 
cards) 

• The role of the teacher in encouraging students to play and learn via the game is to balance 
and connect the game’s goals with the taught subject and learning activities enacted in the 
classroom.  

• The design of the subject topic should encompass realistic and applicable learning activities 
that would involve interactions with the game considering specific outcomes, time necessary 
to engage with the game and the skills that students will acquire after finishing playing the 
game. 

• Schools may provide more intrinsic and deep ways of integrating the game (since it is web-
based there is no need for native installations that could compromise security in-school 
protocols) for supporting student in-game learning and teacher training in multimodal 
teaching by fusing the game into current institutional processes, policies and tools (e.g. game 
integration with the institutional Learning Management System or training platform) for a 
seamless access and rapid game-play in and out of the classroom.  
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3.8.2 Recommendations on multimodality as a high-level teaching strategy to be employed 
in the classroom. 

• We propose multimodal teaching as experienced in the STEAM game may be enacted in the 
classroom for amplifying students’ engagement and motivation. Tools that help students to 
engage in discussions and debates may be blogs, slideshows and videos whilst providing a 
repertoire of tools, resources and content for students to choose from to construct their own 
ways of learning. Classroom is the predominant environment of delivering and materialising 
learning situations.  

• We propose multimodal teaching as experienced in the STEAM game for developing senses 
for gaining in-depth understanding of the topic. Senses as hearing, feeling, visualising and 
touching may be further exploited for increasing attention and concentration. Tools that may 
be used for experiencing the deployment of different senses in learning were videos, diagrams, 
short educational audio-tracks with a blog activity to enhance writing-skills or a 3D mobile app 
for employing gestural skills. The main learning environment may be the classroom with 
inviting professional people from the world of work to come and give a talk around a topic of 
interest.    

• We propose multimodal teaching as experienced in the STEAM game for collaborating with 
students in the design of learning activities. Learning-by-doing was the main focus behind 
encouraging students to design their own learning activities as a process of ‘doing’, ‘creating’ 
from an applied-based paradigm. Creative tools such as 3D printing and modelling were mostly 
selected for promoting ‘hands-on’ learning and skills that promoted the ‘making’ of things. 
Field-trips and visits to other companies, learning in libraries and in public spaces positioned 
learning as a process that may be enacted anytime, anywhere regardless of space and time.  

• We propose multimodal teaching as experienced in the STEAM game for increasing autonomy 
and self-direction through a project’s implementation cycle. Learning how to collaborate, 
create an idea, gather user-data, develop and peer-assess were core processes for 
autonomous learning. Tools for designing, creating and self-assessing were at the core like 
opinion polling for learning how to collect data or working collaboratively in preparing an 
online blog report. Experimenting with informal learning environments as like a museum or in 
‘nature’ and the classroom as secondary would lead to more context-specific learning.  

 

3.8.3 Recommendations on Technical aspects and game usability   

• We propose that a closer inter-connection and integration between the dialogue and card 
game is implemented for players to understand the inner-connection and purpose between 
the card and dialogue games. 

• We propose that a more meaningful feedback response is rendered to the dialogues when 
players make a choice. Visual and textual feedback should reflect aspects of player’s choice 
response and provide suggestions of improving performance. 

• We propose that there is a more meaningful feedback response to the card combinations 
selected by the player. Descriptions and examples of multimodal combinations should be 
richer and meaningful. Card descriptions on multimodal situations may be more meaningful 
and feedback text on card-combinations should be shorter with specific learning outcomes for 
each combination to be assessed from.  

• Grade feedback at the end of the game needs to be consistent with values and explanations 
need to be added on what grade each value represents (e.g. 0-100àC, 100-200àB, 200-
200àA).  
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• We propose that the visual content display should be streamlined as to be clear and visible 
when the screen is not full as well as when the player is played full screen – as in v.1 usability 
study.  

• We propose that the library view on the starting menu screen could be omitted by having only 
one screen, for starting playing the game. The library screen could be included as an option 
that can be accessed by clicking a button in game-play. 

• We propose that the engagement and attention meters are applied to individual students and 
not all students as means to instantiate dialogue choices to individual learning circumstances.  

 
 


