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Introduction



Scenario -ba s e d le a r n in g  (S B L )
● Uses scenarios as a medium to let students apply learning to real-

world experiences



Scenario -ba s e d le a r n in g  (S B L )
● uses scenarios as a medium to let students apply learning to real -

world experiences
● SBL integrates elements such as challenges , narratives , role- play , 

choices , and authenticity (M. S . S mith et a l., 2018).  



Digital storytelling -e n h a n c e d S B L
● Scenarios focusing on pure reasoning without emotional connection is  

unlikely to engage readers in the long term (Bowman et a l., 2013). 



Digital storytelling -e n h a n c e d S B L
● Scenarios focusing on pure reasoning without emotional connection is  

unlikely to engage readers in the long term (Bowman et a l., 2013). 
● In contras t, us ing s torytelling s kills  can deliver more compelling 

scenarios by tapping us er emotion, holding s tudents ’ attention and 
engagement (Moon & Fowler, 2008). 



Digital storytelling

Motivation
Hook your students into the 
learning content, 
deconstructed complex 
information for better cognitive 
processing

Empathy It can help create trust and 
bond with you students

Personalized
It can makes assessment more 
grounded to real life situation

[1] Burmark, L. (2004). Visual Presentations that Prompt, Flash & Transform. Media and Methods, 40(6), 4–5.
[2] Ormrod, J. E. (2004). Human learning (4th ed.). Upper Saddle River, NJ: Pearson Educational, Inc.



Three challenges for teachers in designing 
e ffe c t iv e  S B L  s c e n a r io s  a n d t a s k s

● Difficult in aligning SBL learning tasks with appropriate real - world 
scenarios (challenge 1). 
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● Difficult in aligning SBL learning tasks with appropriate real - world 
s cenarios  (challenge 1). 

● Writing engaging s cenarios  is  a  laborious  and time- cons uming affa ir 
(challenge 2).

● Not a ll s ubject- matter experts  are good s torytellers , and not a ll good 
s torytellers  are s ubject- matter experts . Many teachers  find it difficult 
to write an engaging S BL- related story that can reflect the teaching 
content (challenge 3). 

Three challenges for teachers in designing 
effective SBL scenarios and tasks



Generative AI in education
● We aim to address these challenges faced by teachers in writing 

engaging stories with the help of generative artificial intelligence 
(GenAI) technology.



Generative AI in education
● Evidence of the effects of GenAI- created contents on student 

motivation or learning has not been well explored. 



Today we will talk about

Digital storytelling 
techniques

Scenario writing 
for SBL

Guide

ChatGPT

Support



Today we will talk about
● We used digital storytelling techniques to guide the scenario writing, 

documenting a teacher’s interactions with ChatGPT. 

● After a 3- hour interaction, we formulated a 3 - step prompt engineering 
process using GenAI (i.e., Write the prompts, Curate the output, and 
Verify the output; WCV ) that emerged from the practice. 



Today we will talk about
● In short, how to use GPT as an instructional designer to write scenarios 

for scenario - based learning



Research questions
● RQ1. How do teachers leverage GenAI to write s cenarios  for S BL  

purpos es ?

● RQ2. What is  the quality of GenAI- generated S BL  s cenarios  and tas ks ?

● RQ3. How does  GenAI- s upported S BL  affect s tudents ’ motivation , 
learning performance , and learning perceptions ?



Methods



A case study
● This method enabled us to conduct an in - depth investigation (Yin, 

2018), as few relevant studies on this subject are available. 

● The study included a teacher, the GenAI platform, and 37 student 
participants . 
○ An insider’s perspective can be accommodated in a  cas e s tudy 

res earch des ign (Unluer, 2012), as  the teacher - researcher is  
s ituated within the focal context and activity.



Student participants
● In this study, 37 postgraduates (21 females and 16 males) participated 

in GenAI- supported SBL prototype testing (in the spring semester of 
2022–2023). Their ages ranged from 22 to 49 (M = 25.7, SD = 4.8). 

● Thirty- two participants were from mainland China, three were from 
Hong Kong SAR, one was from Italy, and one was from Australia.



Course information
● “Coding and computational thinking” (a master’s - level course at a 

university in Hong Kong in Spring 2023) as a test - bed to write 
scenarios using ChatGPT. 



Course information
● “Coding and computational thinking” (a master’s - level course at a 

university in Hong Kong in Spring 2023) as a test - bed to write 
scenarios using ChatGPT. 

● It discusses strategies for learning coding from various perspectives 
to develop students’ computational thinking skills.



Four story elements
● Setting
● Character
● Plot
● Lesson

Cohen, S. D. (2011). The Art of Public Narrative: Teaching Students How to Construct Memorable Anecdotes. Communication Teacher, 25(4), 197–204. https://doi.org/10.1080/17404622.2011.601726



Four story elements
● Setting : when and where
● Character : main character (student role)
● Plot: sequence of actions that drive the events 
● Lesson : lesson the story wishes to convey, the intended learning 

content



Seven digital storytelling elements
● Point of view
● Dramatic questions
● Emotional content
● Gift of your voice 
● Power of soundtrack 
● Economy
● Pacing

Lambert, J. (2018). Digital storytelling: Capturing lives, creating community. Routledge. https://doi.org/10.4324/9781351266369



Seven digital storytelling elements
● Point of view
● Dramatic questions
● Emotional content (plot)
● Gift of your voice (video)
● Power of soundtrack (audio)
● Economy (video/audio)
● Pacing

Lambert, J. (2018). Digital storytelling: Capturing lives, creating community. Routledge. https://doi.org/10.4324/9781351266369



Three digital storytelling elements for image -
fo r m a t  s t o r y

● Point of view
● Dramatic questions
● Pacing
● Emotional content (plot)
● Gift of your voice (video)
● Power of soundtrack (audio)
● Economy (video/audio)

Lambert, J. (2018). Digital storytelling: Capturing lives, creating community. Routledge. https://doi.org/10.4324/9781351266369



Digital storytelling -dr iv e n  s c e n a r io -
ba s e d le a r n in g de s ig n  f r a m e w o r k

● We integrated the four - story elements together with the three digital 
storytelling elements to create an enhanced digita l s torytelling- driven 
s cenario- bas ed learning des ign framework



Writing scenarios by prompting 
C h a t G P T  3 . 5

● “The Startup” is a linear story and has five main plots: Chapter 1: 
Introduction, Chapter 2: Discovery, Chapter 3: Challenge, Chapter 4: 
Triumph, and Chapter 5: Conclusion. 



Writing scenarios by prompting 
C h a t G P T  3 . 5

● “The Startup” is a linear story and has five main plots: Chapter 1: 
Introduction, Chapter 2: Discovery, Chapter 3: Challenge, Chapter 4: 
Triumph, and Chapter 5: Conclusion. 

● We implemented the GenAI- created SBL scenarios and tasks in one 
session of the course (duration: three hours) to examine their 
effectiveness.



Structure of building the SBL tasks

1. First of all, an overall outline of the story



1. Story outline (story elements)



Find the prompt pattern



Structure of building the SBL tasks

1. First of all, an overall outline of the story
2. Second, opening conversation for scenario 1



2. Opening conversation for scenario 1



Find the prompt pattern



Structure of building the SBL tasks

1. First of all, an overall outline of the story
2. Second, opening conversation for scenario 1
3. Third, SBL tasks for scenario 1



3. SBL tasks for scenario 1



Find the prompt pattern



Structure of building the SBL tasks

1. First of all, an overall outline of the story
2. Second, opening conversation for scenario 1
3. Third, SBL tasks for scenario 1
4. Fourth, ending conversation for scenario 1



4. Ending conversation for scenario 1



Find the prompt pattern



Here comes the patterns



Step 1: o v e r a l l s t o r y  o u t l in e



Step 2: O pe n in g c o n v e r s a t io n  fo r  s c e n a r io  1



Step 3: S B L  t a s k s  fo r  s c e n a r io  1



Step 4: e n din g c o n v e r s a t io n  fo r  s c e n a r io  1



Step 5: r e pe a t  s c e n a r io  1  ge n e r a t io n  pr o c e du r e s  fo r  
t h e  r e s t  o f  s c e n a r io s



Learning apps used

G e n e r a t e  
le a r n in g  c o n t e n t

T u r n  c o n t e n t  in t o  
c o m ic  s t r ips

P r e s e n t  t h e  f in a l  
pr o du c t  

( w it h  u n lo c k in g  
s c h e m e )



Final product in a learning
m a n a g e m e n t  s y s t e m ,  M o o dle



Students read 
t h e  s c e n a r io  
ba c k g r o u n d 
f i r s t



Then complete 
t h e  m u lt iple -
c h o ic e  
qu e s t io n s



Submit all task 
a t t e m pt s  a n d 
u n lo c k  n e x t  
s c e n a r io



Measures

● Quality of the SBL tasks: 
○ Self- developed rubrics for SBL tasks 





Measures

● Quality of the SBL tasks: 
○ Self- developed rubrics for SBL tasks 
○ The difficulty index from the classic test theory (0.15 - 0.85 is 

acceptable) 
○ the discrimination index the classic test theory (0.2 - 0.4 is 

acceptable) 

[1] De Champlain, A. F. (2010). A primer on classical test theory and item response theory for assessments in medical education. Medical Education, 44(1), 
109–117. 
[2] Haladyna, T. (2004). Developing and validating multiple-choice test items (3rd Edition). Routledge. 
[3] Azevedo, J. M., Oliveira, E. P., & Beites, P. D. (2019). Using Learning Analytics to evaluate the quality of multiple-choice questions: A perspective with 
Classical Test Theory and Item Response Theory. International Journal of Information and Learning Technology, 36(4)



Measures

● Quality of the SBL scenario: 
○ Self- developed rubrics





Measures

● Student intrinsic motivation : Intrinsic Motivation Inventory survey (Ryan, 
1982)

● Learning performance : self- developed performance test (pre - and 
post - tests)

● Learning perceptions : self- developed open- ended survey



Results



RQ1. How do teachers leverage GenAI to 
w r it e  s c e n a r io s  fo r  S B L  pu r po s e s

● 1) Write the Prompts: the entries that users provide as inputs into 
the GenAI tool that elicit the intended output. 



RQ1. How do teachers leverage GenAI to 
w r it e  s c e n a r io s  fo r  S B L  pu r po s e s

● 1) Write the Prompts: the entries that users provide as inputs into 
the GenAI tool that elicit the intended output. 

A story outline writing prompt



Use 4 story elements to write SBL 
c o m po n e n t



Use 4 story elements to write SBL 
c o m po n e n t



RQ1. How do teachers leverage GenAI to 
w r it e  s c e n a r io s  fo r  S B L  pu r po s e s

● 2) Curate the output: the user’s selection of the satisfactory output 
provided by the GenAI tool previously. 
○ a) Unsatisfactory output
○ b) Need- to - be- improved output
○ c) Satisfactory output
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● 2) Curate the output: the user’s selection of the satisfactory output 
provided by the GenAI tool previously. 
○ a) Unsatisfactory output
○ b) Need- to - be- improved output
○ c) Satisfactory output



RQ1. How do teachers leverage GenAI to 
w r it e  s c e n a r io s  fo r  S B L  pu r po s e s
Need- to - be- improved output: 

○ The user will “keep (partial output) and change (the next prompt).” 
The user needs to determine which part of the output is useful 
and will be included in the next prompt.



Curate the output

Old prompt: 

Continue the story where Tom did extensive research into the potential rate 
of return on investment in the food delivery app market in Hong Kong. You 
need to create a multiple - choice question with one correct answer about a 
computational skill called decomposition. Keep it short.

Extended prompt : 

Continue … Increase the difficulty level of this question. The answer cannot 
be directly found in the conversation text, so put the question in the 
scenario. Tom is reporting the findings to a potential investor. Keep it a 
conversation mode (new addition).  



Old prompt New prompt



RQ1. How do teachers leverage GenAI to 
w r it e  s c e n a r io s  fo r  S B L  pu r po s e s

● 3) Verify the output: verification of the authenticity and accuracy of 
the GenAI output. 
○ Consulting subject matter experts or obtaining reliable evidence 

to verify the output;
○ Legislative records, trustworthy media outlets, and social media



RQ2. What is the quality of GenAI -
g e n e r a t e d S B L  s c e n a r io s  a n d t a s k s ?

● SBL tasks:
○ The difficulty index of the 25 tasks was M = 0.58, SD = 0.2.
○ The discrimination index of the AI - supported SBL test was M = 

0.35, SD = 0.22.
○ Manual marking: an overall M = 3.44, SD = 0.34 (full score was 4.3)





RQ2. What is the quality of GenAI -
g e n e r a t e d S B L  s c e n a r io s  a n d t a s k s ?

● SBL scenarios:
○ Manual marking: M = 3.63, SD = 0.35 (full score was 4.3)



RQ3. How does GenAI -s u ppo r t e d S B L  
a f fe c t  s t u de n t s ’ m o t iv a t io n ,  le a r n in g  
pe r fo r m a n c e ,  a n d le a r n in g  pe r c e pt io n s ?

● Intrinsic motivation:
○ The results indicated that 27 out of 37 students (response rate: 

73%) reported a significantly higher level of intrinsic motivation for 
engaging in the SBL activities at the post - activity stage (Md = 
5.57, n = 27) compared with the pre- activity stage (Md = 4.70, n = 
27); Z = - 3.09, p =.002. 



RQ3. How does GenAI -s u ppo r t e d S B L  
a f fe c t  s t u de n t s ’ m o t iv a t io n ,  le a r n in g  
pe r fo r m a n c e ,  a n d le a r n in g  pe r c e pt io n s ?

● Learning performance:
○ students achieved significantly higher performance scores after 

doing the GenAI- supported SBL tasks (M = 77.8, SD = 5.94 for 
post - test, M = 5.26, SD = 5.08 for pre- test, full mark is 100); t (65) 
= - 90.33, p < .001. 



RQ3. How does GenAI -s u ppo r t e d S B L  
a f fe c t  s t u de n t s ’ m o t iv a t io n ,  le a r n in g  
pe r fo r m a n c e ,  a n d le a r n in g  pe r c e pt io n s ?

● Learning perceptions:
○ Twenty - four students (response rate: 65%).
○ Three themes: 

■ Learning tasks were delivered in well - written and realistic 
scenarios (n = 15);

■ They helped me review learning content and identify the 
knowledge gap (n = 8);

■ I could put myself in the shoes of the fictitious character 
Tom (student role) in the story (n = 5). 



RQ3. How does GenAI -s u ppo r t e d S B L  
a f fe c t  s t u de n t s ’ m o t iv a t io n ,  le a r n in g  
pe r fo r m a n c e ,  a n d le a r n in g  pe r c e pt io n s ?

● Learning perceptions:
○ The four most common suggestions for improving the SBL tasks 

design: 
■ The storyline can be more complex and have more twists (n 

= 6);
■ The association between the story and tasks needs to be 

further enhanced (n = 5); 
■ Analyses of wrong answers need to be included (n = 3);
■ The use of multimedia (audio, video) in presenting the 

scenarios is preferable (n = 2). 



Discussion



Write the prompts

● It is helpful to include the number of story parts (i.e., the story should 
consist of five parts with a beginning, climax, and ending).



Write the prompts

● It is helpful to include the number of story parts (i.e., the story should 
consist of five parts with a beginning, climax, and ending).

● Prompts must be provided for the opening/ending conversation 
creation.
○ E.g., Our prompt for one opening conversation was ‘ Give a short 

opening for the part 1 introduction. Introduce Tom, and the setting 
is in a cafe with a friend where they discuss a new idea for a 
startup. Tom discusses how to use decomposition skills in 
conceptualizing his new idea about a food delivery app ’

○ This prompt output will provide the main character, setting, and 
plot, which were generated from the previous output. Here, the 
teacher only needed to provide the “ lesson ” information.



Write the prompts

● It is helpful to include the number of story parts (i.e., the story should 
consist of five parts with a beginning, climax, and ending).

● Prompts must be provided for the opening/ending conversation 
creation.

● SBL task creation prompts require output verification .



Curate the output

● After obtaining the first round of generated output, users may feel 
conflicted. Some parts of the output are good, while others need 
improvement. 

● White et al. (2023) have suggested using alternative approaches to 
improve prompt writing. 
○ For example, in our S BL  tas k des ign, the teacher could as k 

C hatGPT to provide a  different arrangement of four - story 
elements (i.e., character, s etting, plot, and les s on). If s ome of the 
generated output is  s atis factory, the teacher can write follow- up 
prompts  to expand thos e as pects  and obtain more deta ils . 



Curate the output

● White et al. (2023) have suggested using alternative approaches to 
improve prompt writing. 
○ If the generated output does  not meet the teacher’s  

expectations , the teacher can revis e the old prompt to reta in a  
neater interaction s tring with C hatGPT . T his  editing approach can 
a ls o benefit the teacher when writing branching s cenarios . 



Impact on intrinsic motivation to learn 

● Task value (as one motivational construct of digital storytelling):

○ incorporated into authentic scenario - based learning tasks, 
further enhancing the task value, leading to a higher student 
learning motivation level (Yang and Wu, 2012) 



Impact on learning performance 

● Well- structured scenarios help make connections between theory and 
practice ( Mamakli et al., 2023).



Impact on learning performance 

● Well- structured scenarios help make connections between theory and 
practice 

● Requires careful design such as structuring the course around a 
relevant and authentic situation

● Visual alternatives to texts
● Collect information intuitively



Impact on learning experience 

● Most students reported their appreciation of the well - written and 
realistic scenarios. It provided evidence for teachers to leverage the 
power of GenAI to create SBL scenarios and tasks.



Impact on learning experience 

● Students appreciated the plot twists in between the main plots . 
● S tudents  were engaged in role- play experiences , immers ing 

thems elves  in fic tional characters ’ firs t- pers on pers pectives . It can 
pos itively influence their self - identification .

● Our S BL  tas ks  were des igned with different difficulty or challenge levels  
(e.g., eas y and difficult mode tas ks ). 
○ T he challenges  in our s tudy were communicated c learly to the 

s tudents  in the learning s cenarios  to ignite s tudents ’ des ire to 
complete them.



Limitations

● Potential researcher bias in a case study design
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other educational contexts. 



Limitations

● Potential researcher bias in a case study design
● Should note the potential variability of GenAI output quality based on 

the provided prompts
● 3- hour SBL task intervention is relatively short, and the novelty effect 

might have influenced students’ motivation and perceptions
● In a higher education setting. Adult learners typically are more 

intrinsically motivated, mastery - oriented, value personal growth and 
fulfillment than younger students 

● Encourage future research to apply the WCV prompting process to 
other educational contexts. 

● Call for collective efforts to build a resource hub for designing SBL 
tasks or other instructional strategies. 



Thanks
Welcome to contact me: tstbai@eduhk.hk

LinkedIn WeChat WhatsApp
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