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Abstract  

Trauma seizes the brain and compromises emotional, cognitive, and bodily functions, and is 

debilitating for patients. PTSD is believed to reflect real stress-induced changes in neurobiological 

systems, yet it is not well understood by family physicians and few community resources are available 

despite its high prevalence. The goal of this design research project is to develop and evaluate a CPD 

eLearning module with 2D animations to improve physician knowledge and patient care. PTSD 

deals with complex subject matter including physical, emotional, and sexual abuse that is difficult to 

teach, talk about, and visually portray. This study elucidates effective design dimensions of graphic 

narrative images, keywords, and animation.   
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Introduction 

Post-Traumatic Stress  Disorder 

Post-Traumatic Stress Disorder (PTSD) is a common diagnosis following a traumatic event 

(Sareen, 2014). Trauma compromises emotional, cognitive, and bodily functions and makes 

it debilitating for patients (Heim et al., 2009; Sherin et al., 2011). Traumatic experiences are 

usually repetitive and can come from witnessing or experiencing a life-threatening or violent 

event (childhood abuse, war, accident, etc.) (Sareen, 2014). Upon the stressor, the 

hippocampus (involved in processing memory) and the amygdala (involved in processing 

emotions) are flooded with stress hormones (Heim et al., 2009). The traumatic experience is 

unable to be processed as a finished event (even though there is no longer a threat) and stays 

active in the brain (Taylor et al., 2015; Sherin et al., 2011). Thus, the symptoms in PTSD 

can surface many years after trauma; this delayed onset is common and is found 25% of cases 

(Sareen, 2014). Because symptoms may be triggered at any time, physicians must be ready to 

identify and help patients with care and skill, especially to avoid re-traumatizing the 

individual (Taylor et al., 2015; Sareen, 2014). 

 

PTSD is a global health issue and is categorized in the Diagnostic and Statistical Manual of 

Mental Disorders (DSM-5) under “Trauma- and Stress-Related Disorders.” It has a lifetime 

prevalence of 9.2% in Canada and 90% of these cases are comorbid with another 

physiological or psychological diagnosis (Van Ameringen et al., 2008; Sareen, 2014). PTSD 

is believed to reflect real stress-induced changes in neurobiological systems, yet it is not well 

understood and few community resources are available despite its high prevalence (Gamm et 

al., 2010). 

 

OPEN eLearning module   

A preliminary needs survey of Ontario family physicians and community providers exposed 

the need for continuing education that included a better understanding of the neurobiology 

of trauma (National Physician Survey, 2010). In Canada, the lack of access to specialized 

mental health and psychiatric care, is a significant problem, causing patients to rely on their 
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family physicians and community health care workers to address special psychiatric issues; 

however, many lack indepth training to do so. The Online Psychiatric Education Network 

(OPEN) is a web-based eLearning initiative for the continuing professional development 

(CPD) of family physicians and health care providers, and aims as well, to provide 

comprehensive information for patients and their families. OPEN is a collaboration between 

Biomedical Communications, University of Toronto and Women’s College Hospital, 

conceptualized by Dr. Leila Lax and Dr. Valerie Taylor (Lax et al., 2015). OPEN 

intentionally supports knowledge building and knowledge translation to practice, the goal of 

which is to provide the most up-to-date evidence-based learning, to improve patient 

assessment and management, and ultimately enhance effectiveness of patient care and 

broaden community access to care. All eLearning modules on OPEN use innovative visual 

media design strategies and offer efficient anytime, anywhere, any pace, Internet-based 

training (Lax et al., 2015; Titov et al., 2002; Andrews et al., 2010); it is no surprise that 

online education is an identified priority according to the Mental Health Commission of 

Canada (2012). The OPEN Neurobiology of Trauma module combines relevant medical 

content, compelling, didactic animations, and a friendly user interface design in a 

competency-based framework for guided self-learning with opportunities for reflection and 

linking learning to practice.  

 

Design research model 

This project benefits from use of a design research model (Bereiter, 2002; Lax et al., 2011) and the 

engagement of a committee of seven professionals of diverse expertise, who collaboratively provided 

comprehensive feedback to support a successful educational experience and outcome. All members 

hold a PhD and/or MD degree and have specialized backgrounds in psychiatry, biomedical 

communications, design research, education, CPD, and public health. Monthly meetings ensured 

timely progress and continuous formative feedback for iterative refinements. This co-design method 

(Lax, 2015) strengthened the creative and evidence-based development of the module and was a 

crucial aspect of the entire design process.   
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Methods 

2D Animations,  Multimedia & Intentional Design 

A paucity of CPD materials for family physicians on the topic of trauma and PTSD and a 

particular lack of visual resources has been identified (Gamm et al., 2010). This design 

research project aims to demonstrate how multimedia can be a powerful teaching tool if 

designed effectively (Mayer, 2014). In an effort to teach in innovative ways, we created a 

series of 2D animations in a contextualized trauma case, using graphic narratives from the 

patients’ perspective, and keyword visualizations. Animations are powerful teaching tools, 

particularly when incorporating dual pathways of both visual and audio elements in linear 

storytelling to encourage deeper learning (Mayer, 2008). Visualization of keywords 

emphasize audio content to make important information more memorable.  

 

PTSD deals with complex subject matter including physical, emotional, and sexual abuse 

(Sareen, 2014) and therefore, it is difficult to portray visually. We believe the use of visual 

metaphors in a graphic narrative would tactfully convey such information without 

overwhelming the audience. We used accurate schematic visualizations rather than 

scientifically dense illustrations to avoid teaching the neurobiology like a textbook. To 

maximize user focus and learning, key concepts were identified and emphasized while 

extraneous information was reduced (Mayer, 2008).  

 

The design research process of creating this module required the integration of scientific content, 

visual design, and technology. The knowledge translation competency framework was based on 

previous work by Lax and colleagues (2011). All medical content was written by Dr. Dana Ross, a 

psychiatrist expert in trauma (who also happens to be a very talented writer). Content was 

strategically divided into three chapters, each focusing on one key concept. Dr. Ross wrote the 

animation scripts, the unfolding case narrative, the knowledge translation commentary, as well as 

the pre- and post-test questions.  
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These components provided the foundation on which the visual design was built by the lead author, 

Sarah Kim. Broadly, there were two major design areas: the first dealt with the creation of the case 

animations and the second dealt with the creation of the module website to support all eLearning 

program components, such as pretest/posttest, reflections-on-practice, resources, etc.  

 

The first visual task the lead author faced was to draw storyboards to illuminate the scripts. These 

storyboards underwent multiple iterations as different visualizations were explored around a range of 

traumatic events, such as sexual abuse and war trauma, that were critiqued by the committee, 

discussed and refined to portray the most common scenario in the most sensitive and meaningful 

way. Character design and visual pace were also determined by Kim at the storyboarding stage. 

Once finalized, animatics were created to add motion, timing, transitions, and flow to the story. 

The final animations were then created on Adobe AfterEffects and Illustrator with full colour and 

motion.  

 

Design Intentionality. This module presented numerous design challenges that 

required innovative design thinking and intentional problem solving. One challenge 

of this module was to communicate neuropsychiatric linkages between concepts of 

trauma, neurophysiology, and patient assessment and management.  We used 

graphic metaphors such as the use of a moving ball as the amygdala, to convey the 

sensitive and often complex nature of PTSD. Nuances in the music or motion 

were also used to contribute to the overall mood and understanding of trauma.  

 

We also wanted to render scientific information in a way that humanized and val idated 

patient experiences; thus, there are more scenes in the animation including a character in 

a situation rather than diagrams and charts. Patient facial expression, body posture, and 

overall affect are examples of symptoms that are better communicated with illustrations than 

just text. These subtle  visuals  that occur in a clinic setting hope to link such symptoms to 

the doctors’ practices for knowledge translation. The animations also follow a single woman’s 

journey for familiarity and continuity of  care applicable to the family physician.  
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Another challenge was to deliver the animated information at a pace that was 

conducive to learning but also kept the viewer engaged. Since the target audience’s 

medical knowledge is high, we simplified the visual complexity of information 

to focus attention on larger concepts for deep understanding. Our visual design offers 

something different than the traditional, CPD, case-based learning module. Motion 

graphics are used which is a technique where words and images are animated; 

motion graphics are known for their catchy visual rhythm and smooth but quick 

presentation of information. This design strategy allows this eLearning module to be 

brief while emphasizing key learning points – which is well suited to CPD for busy 

family physicians.  

 

In summary, it is important to note that every design decision was made 

intentionally to increase module effectiveness. A lively colour palette was used to 

express openness and the images were rendered loosely and organically. A classic 

serif  or sans serif  typeface was used to label academic points while 

handlettering was used to highlight more implicit information (such as unseen 

symptoms) to induce a more personable feel to such words.  

 

A secondary visual design and technical task was to create the module webpages that were based on 

the OPEN educational framework  (Lax et al., 2015). This required creating a wireframe for the 

function of the site, designing an aesthetic interface, and programming the webpages using 

HTML and CSS. The OPEN framework was customized for the module and includes: learning 

competencies to help users identify the module goals, a knowledge Pretest and Posttest to guide user 

learning, and a Knowledge Translation Commentary, which is a comprehensive summary that 

connects the three chapters with additional neurobiological information and prompts reflection on 

PTSD patient management. Online references and resources are made available and easily 

downloadable to encourage further independent learning. Lastly, a Reflection-on-Practice section is 

included to encourage reflection on knowledge building from the module and to provide 

opportunities for continued knowledge translation to practice (College of Family Physicians of 

Canada, 2015; Hattie et al., 2014; Lax et al., 2015).  
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Design of this module is driven by purpose. Our purpose is to effectively teach the 

neurobiology of trauma to family doctors. Thus, feedback on accuracy, clarity, usability, and 

design was gathered to drive modifications on the entire module experience. All changes were 

made to create an eLearning environment that was not just aesthetic and functional but 

purposeful for teaching, knowledge building and knowledge translation to practice.  

 

Design Research Question 

This design research study explored the following research question: Is the eLearning design 

of this CPD module effective in improving physician knowledge of the neurobiology of 

trauma and PTSD specifically, and is the scientific information rendered clearly in the 

animations, the medical explanations conveyed accurately within the patient scenarios, and 

the usability design of the website interactively seamless?  

 

Design Research Study 

The University of Toronto Health Sciences Research Ethics Board approved this design research 

study (Bereiter, 2003; Collin et al. 2004). A mixed methods case study approach was used to obtain 

quantitative and qualitative feedback to inform design and development. Design research aims to 

produce sustainable innovations through constructive formative feedback, collaboration, and 

multiple iterations for a more robust design (Bereiter, 2002; Collins et al., 2004). Lax’s eLearning 

Design and Usability Survey (2011) was modified to be employed in the evaluation of this module.  

 

Six physicians (4 family doctors, 1 psychiatrist, and 1 psychiatric residents) who are currently 

practicing in Toronto, Canada, were recruited to participate in this online study from May 17 to 

May 30, 2016. Participants consented to completing a trauma knowledge pretest and posttest and to 

providing survey feedback while reviewing the module on their own computers.  

 

The pretest and posttest were composed of 10 multiple-choice questions that were randomized on 

posttest. No answers were provided on pretest, only on posttest. The eLearning survey was 

composed 111 Likert scale questions and 11 open-ended questions to obtain feedback on content 

accuracy, information clarity, usability, educational design, and multimedia aspects of the module, 
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examined by chapter. Chapters 1 and 3 were complete and only medical content text was available 

and no animation for review of Chapter 2.  

 

Quantitative and qualitative feedback from the survey as well as the scores from the pre- and post-

test to gage knowledge improvement were compiled and analyzed by the committee to guide 

iterative design refinements of chapter 1 and 3 and completion of chapter 2. 

 

Results  

Neurobiology of Trauma Pretest  & Posttest  Results   

Six participants completed the Neurobiology of Trauma Pretest and Posttest online, enabling 

individual matched analysis and in aggregate results. Overall, the average test score on pretest 

was 47/60 (78%) and 53/60 (88%) demonstrating an increase from pre- to posttest of 10%.  

 

Five out of six participants showed an increase in knowledge from pretest to posttest and one 

participant decreased in total score. Questions varied in topic, ranging between all three 

animations. Three questions (Q1, Q2, Q6) showed the same results on pre and posttest, 

before and after the module. Two of those three (Q2, Q6) had a perfect score on both. Of 

the remaining seven questions, five of them showed knowledge improvement (Q5, Q7, Q8, 

Q9, Q10) while two of them decreased in score (Q3, Q4). Both of these questions pertained 

to the amygdala and its roles in PTSD. This was reviewed with the content expert and 

although information on the amygdala was discussed in contrasting ways in the hyper- and 

hypoarousal chapters it was determined that it was necessary to clarify the ambiguous 

wording of these two questions for the next iteration.  

 

 

 

 

 

 



 Page 10 

Table 1.  Matched pre- and post-test  analysis  
Respondents 6/6 (100%)  
The orange boxes indicate wrong answers. The rows indicate each participant’s answers and summed score in 
the right column; the columns indicate each question with the summed score in the bottom row.  
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Neurobiology of Trauma eLearning Design & Usability Survey  

The eLearning Usability and Design Survey collected participant Likert scale responses for 

every section of the module, except Chapter 2, which was incomplete. All participants (n=6) 

reviewed the module online and responded to the survey. Responses were tabulated and 

analyzed by the designer and committee to inform iterative and ongoing design of the 

eLearning module and animations. An informal committee formative feedback session was 

also conducted using the survey questions to collect and supplement the formal study results. 

There were many areas of overlap, validating multi-perspective feedback and results.  

 

Quantitative formative feedback survey results.  Likert scale formative feedback 

responses to dimensions of eLearning design, content, and animation style were obtained 

and are shown in Table 2 below. Of particular note is the identification of the rapid pace of 

narration (Q13) that was targeted to be addressed on the next iteration. All participants 

agreed/strongly agreed that the medical graphics were an effective way to convey information 

(Q20, Q63), that the handlettered words highlighted important ideas (Q21, Q64), that the 

use of graphic metaphors were effective in conveying concepts about the autonomic nervous 

system (Q68), and that the simplified anatomical illustrations were similarly effective (Q69) 

and they would not prefer more detailed medical illustrations (Q70). The majority of 

participants indicated that all scientific information was relevant to their learning and 

practice (Q33, Q34, Q46, Q47, Q81, Q82) and that that they think this module has help 

them to identify PTSD symptoms in their patients (Q105); however more information is 

required on treatment and management (Q108).  All participants indicated that they believe 

that their understanding of the neurobiology of PTSD improved as a result of reviewing this 

module (Q106).  
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Table 2.  Neurobiology of Trauma eLearning,  Usabil i ty,  and Design Survey  
Respondents 6/6 (100%) 
 
*Note: NR=No Response; Likert Scale=Strongly Disagree to Strongly Agree  

Question NR SD D N A SA 

Homepage & Introductory Pages 

1. The homepage helped me understand the 
organization of the program.    2 1 2 

2. The homepage made me interested in completing the 
eLearning module.      3 1 2 

3. At glance, the homepage helped me to understand 
the program navigation.     4 2 

4. The How to Use page was informative    2 3 1 

5. The How to Use page was clear.     4 2 

Chapter 1 

6. The opening narrative of Ms. A was informative.      2 4 

7. The narrative of Ms. A helped me understand the 
context for the animation.     2 4 

8. The clinical narrative was realistic      6 

9. The amount of text on screen was appropriate.      2 4 

10. The animation was aesthetically pleasing.     2 4 

11. Information was presented as a good pace.   1 1 3 1 

12. The animation visual graphics were well-paced.    1 2 3 

13. The narration was well-paced.  3  3   

14. The narration was clear.   1 1 1 3 

15. I would prefer a male narrator over a female narrator.   2  3  1 

16. The music was distracting.  1 2 2  1 

17. I prefer the animation with the background music 
track.  1 1 2  2 

18. I liked the style of the quick icons used in this 
animation (e.g. the list of functions).    3 2 1 

19. The motion in this animation was enjoyable to 
watch.    2 2 2 
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20. The medical graphics (e.g. the neuroanatomy of the 
brain) were an effective way to convey information.      3 3 

21. The hand-lettered words effectively highlighted 
information.   1  3 2 

22. I paused the animation at least once to review a 
section.  3 1  2  

23. I found myself navigating through the animation a 
lot (e.g. rewinding to review, pausing to reflect).  2 1  2 1 

24. The bedroom portrayal of “childhood trauma” was 
effective.   1 1 2 2 

25. The movie theater portrayal of trauma trigger was 
effective.     4 1 1 

26. The character’s facial expressions were appropriate.      5 1 

27. The use of graphic metaphors (e.g. the animated 
amygdala) was effective. 1   1 3 1 

28. The use of graphic metaphors helps me understand 
PTSD better. 1   1 1 3 

29. There was a good amount of scientific information in 
this module.     1 1 4 

30. The visual presentation of the Chapter 1 webpage 
was aesthetically pleasing.    1 2 3 

31. Chapter 1 was interesting.    1 3 2 

32. Chapter 1 was informative.    1 3 2 

33. Chapter 1 was relevant to my learning.   1 1 2 2 

34. Chapter 1 was relevant to my practice.    1 1 2 2 

35. Chapter 1 was engaging.    2 2 2 

36. Chapter 1 was presented new information that I 
hadn’t known before.    1  2 3 

Chapter 2  
Please note that no animation was shown due to incomplete progress. 

37.  The narrative of Ms. A was informative.      3 3 

38. The narrative of Ms. A helped me understand the 
context for the future animation.    1 3 2 

39. The clinical narrative was realistic.       6 

40. The amount of narrative text on screen was 
appropriate.     1 3 2 

41. The scientific information was interesting.     1 1 4 

42. Chapter 2 was easy to navigate.  1   1 1 3 
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43. Chapter 2 was well organized.  1   1 1 3 

44. Chapter 2 was interesting.  1   1 2 2 

45. Chapter 2 was informative.  1  1  3 2 

46. Chapter 2 was relevant to my learning.  1  1  1 3 

47. Chapter 2 was relevant to my practice.  1    1 3 

48. Chapter 2 presented new information that I hadn’t 
known before.  1   1 3 1 

Chapter 3 

49. The opening narrative of Ms. A was informative.      1 5 

50. The narrative of Ms. A helped me understand the 
context for the animation.     3 3 

51. The clinical narrative was realistic     2 4 

52. The amount of text on screen was appropriate.    1  2 4 

53. Information was presented as a good pace.     2 3 

54. The animation was aesthetically pleasing.      2 4 

55. The animation was well-paced.     2 4 

56. The narration was well-paced.     3 3 

57. The narration was clear.     1 5 

58. I would prefer a male narrator over a female narrator.  1 2 1 2   

59. The music was distracting. 1 1 1 3   

60. I prefer the animation with the background music 
track.  1 2 1 1 1 

61. I liked the style of the quick icons used in this 
animation (e.g. the list of functions).    2 1 2 

62. The motion in this animation was enjoyable to 
watch.    1 2 3 

63. The medical graphics were an effective way to convey 
information.      2 4 

64. The hand-lettered words effectively highlighted 
information. 1    3 2 

65. I paused the animation at least once to review a 
section. 1 3   2  

66. I found myself navigating through the animation a 
lot (e.g. rewinding to review, pausing to reflect). 1 3 1  1  
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67. The bedroom portrayal of “childhood trauma” was 
effective.    1 4 1 

68. The use of balancing portrayal of the autonomic 
nervous system was effective.      3 3 

69. The simplified anatomical illustrations were effective.      3 3 

70. I would have preferred more detailed anatomical 
illustrations.  1 5    

71. The character’s facial expressions were appropriate.      2 2 2 

72. The use of colour in portraying information (e.g. 
light blue for numbness) was effective.     3 1 2 

73. The use of graphic metaphors was effective.     1 3 2 

74. The use of graphic metaphors helps me understand 
PTSD better.     2 2 2 

75. There was a good amount of scientific information 
this module.  1    3 2 

76. The visual presentation of the Chapter 2 webpage 
was aesthetically pleasing.  1   1 1 3 

77. Chapter 3 was easy to navigate.  1    2 3 

78. Chapter 3 was well organized.  1    2 3 

79. Chapter 3 was interesting.  1   1 2 2 

80. Chapter 3 was informative.  1    3 2 

81. Chapter 3 was relevant to my learning.  1  1  1 3 

82. Chapter 3 was relevant to my practice.  1  1  1 3 

83. Chapter 3 was engaging.  1   1 2 2 

84. Chapter 3 presented new information that I hadn’t 
known before.  1   1 2 2 

KT Commentary,  Pre-test  and Post-test ,  Resources 

85. The KT Commentary provided a good summary.    1 3 2 

86. The KT Commentary was helpful to my learning.    2 3 1 

87. The KT Commentary should include still or 
motion graphics.     3  3 

88. The pretest and posttest questions were clear.     3 1 2 

89. The pretest and posttest questions helped guide my 
learning in the module even without the answers.    1  2 3 

90. The pretest and posttest questions helped me 
understand my strengths and weaknesses.     1 2 3 
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91. I downloaded at least one resources/reference from 
this module.   5   1  

92. The references and resources collection at the end 
of the module was well organized.  1  3 2  

93. The references and resources collection was useful 
for my learning.   1 1 3 1  

Overal l  (Usabil i ty and eLearning Design)  

94. Navigation throughout this module was easy to use.  1    1 4 

95. Access to all animation in the module was 
straightforward. 1     5 

96. All buttons and links used in this module were 
functional.  1  1   4 

97. Overall usability design was transparent and easy to 
use.  1    1 4 

98. The eModule was easy to navigate. 1    1 4 

99. The eModule was well organized.  1    1 4 

100. The unfolding narrative of Ms. A was helpful to my 
learning. 1    1 4 

101. This module was relevant to my medical practice. 1  1   4 

102. I think working through this eLearning module 
helped me gain new knowledge about PTSD. 1    3 2 

103. I think working through this eLearning module 
helped to understand the neurobiology of PTSD. 1    2 3 

104. I think this module will help me communicate 
better with my patients about PTSD. 1 1  1 1 2 

105. I think this module will help me identify PTSD 
symptoms in my patients.  1    4 1 

106. I believe my understanding of the neurobiology of 
PTSD improved as a result of reviewing this 
module.  

    4 2 

107. I believe my understanding of PTSD symptoms in 
patients improved as a result of reviewing this 
module.  

   1 3 2 

108. I believe my understanding of providing balanced 
mental and physical health care improved as a result 
of finishing this module.  

 1  2 2 1 

109. I believe working through this eLearning module 
was a valuable experience.    1  2 3 

110. Based on my experience, I would recommend this 
module to a colleague.    1 2  3 

  NG S G VG EX 

111. Overall, I would rate this module as   1 1 3 1 
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*Note: NG=Not Good, S=Satisfactory, G=Good, VG=Very Good, EX=Excellent 
 

Qualitative formative feedback survey results 

Qualitative survey comments were categorized and collaboratively analyzed.  Results focused on 

three main categories: (1) quick pace of narration, (2) brisk rhythm of the animations, and schematic 

representation of medical and neuroanatomical aspects and clinical situations. Qualitative analysis 

results were cross-checked with quantitative survey results to inform the iterative design of chapters 1 

and 3 and development of chapter 2. Study results and committee formative feedback comments can 

be found in the appendix.  

 

Reflective open-ended questions at the end of the survey provided many informative comments from 

a knowledge building and translation to practice perspective (table 3).  

 
Table 3.  Reflect ive Feedback Survey Responses 

Q136: What did you l ike best  about this  eLearning module? 

6 The linking it to a patient story and the animation. 

10 Animation 

15 The portrayal of childhood abuse as a predictor of PTSD, a big difference between this and adult 
onset PTSD with life-threatening event? 

18 I liked how simply and clearly the information was presented, as well as its relevance to a clinical 
case.  I liked the anatomical illustrations. 

24 

Very good presentation of neurobiology and the symptoms of PTSD.  Gaining understanding to the 
biological nature of the condition helps us as family physicians to treat this condition. We are used 
to treating physical ailments we understand such as strep throat or heartburn, by providing us with 
the neurobiology of PTSD we can look at it as another physical ailment, thus it is easier for us to 
recognize and treat. 

Q137: What did you l ike least  about this  eLearning module? 

6 The voice over. 

10 Too fast 

15 The information which was like a textbook came too fast without understanding the relevance. Was 
intimidating as textbook was being read faster than I would have read it 

18 I wish there had been a bit more information about the circadian rhythm and more explicit mention 
of other health (physical and mental) effects as a result of the hormonal changes. 

24 I would like to know what the physician did with the patient, what was the outcome? I did not like 
the fact that the story was left in the middle. 
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Q138: Do you have any recommendations for improvements? 

10 Slower pace 

15 What is the impact of childhood abuse on brain… long term? Are brain structures impacted? What 
% of abused will get PTSD, what is prognosis or incidence? 

24 

I gave high ranking to this module as I feel most family physicians would benefit from it in the same 
way I did. However I feel that the module ends prematurely, mainly, the story of the patient ends 
and we are left not knowing what the physician did with her and what was the outcome. I would 
propose to add some sort of commentary as “During the next few visits, I have talked to the patient 
about how her symptoms are related to the trauma she has suffered…. I have offered her support 
groups at a local church… I have referred her to a social worker…  The patient downloaded self 
support material from PTSD.org… I would very much want to see the module in a complete 
manner from patient presentation (done very well) all the way to what we can offer a patient with 
PTSD. Perhaps a short list of medication, psychotherapy, support group etc. By doing this, it would 
give an added value to the module. 

Q139: Please ref lect  on your current practice.  Specify 1-3 areas you would l ike to 
improve.    

15 U of T Health, students 25-30% and many international students and many with parental controls 
in their lives… would always seek more information to help them better 

18 
I would like to be able to remember more about the neurobiology of trauma so that I can provide a 
clear explanation of the various responses to my patients, as most of them blame themselves for 
certain behaviors that are part of their PTSD. 

24 

In a busy practice, often it is hard to understand vague complaints such as ‘feeling spaced out” and 
to contain irritable patients. Many of the these patient have suffered trauma or even repeated trauma 
and I feel family physicians are in an ideal position to contribute to their wellbeing. I feel providing 
more empathy and support is crucial in fragile populations such as those affected by PTSD. In 
addition to support  from the physician I will also strive to work in collaboration with community 
resources. 

Q140: Please ref lect  on what you have learned in this  eLearning module.  Specify 1-3 
concepts  you have learned. What actions wil l  you take to make changes in your practice?  

10 Learned understanding of the biology behind symptoms in PTSD leading to improved effectiveness 
as a therapist 

15 

I think that a pure science module is hard to watch as clinicians always link the science to Rx. I 
think a simplified explanation of the malfunction was better with a lead into the clinical process. 
Most MDs want to understand more but also practice better. If Mrs. A was in the office, can we 
give her statistics in long-term brain development with her hx of abuse… reassurance that she can 
Rxed? There was mention of hippocampal size change - can this be expanded? This was interesting. 

18 I have learned more detail about the neurobiology of the hypoarousal and collapse response in 
particular, and will be incorporating this into psychoeducation of patients with PTSD. 

24 

As a family physician, a lot of your time is focused on managing physical illness, let it be heart 
disease, diabetes, infectious disease. When a patient comes with vague symptoms and you sense that 
it has something to do with mental health it takes a lot of patience and skill to tackle this and 
provide support. This module helped me gain better understanding of PTSD and the symptoms it 
brings. When I will next be presented with a case of PTSD this will allow me to show more 
empathy and also validate the patients feelings. By doing this I hope to optimize the support I am 
giving to this patient population 
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Detailed discussion on validation of initial design propositions and changes to be made for the final 

iteration are presented in the next section.  

Discussion 

The Neurobiology of Trauma eLearning Module combines science, technology, and design to 

deliver a multi-faceted and unique continuing professional development education experience for 

family physicians. The co-design method allowed the doctors, educators, and designers on the 

research committee to collaborate and improve every idea throughout the process. The formal 

research study then provided valuable insight from the module’s target audience. All study feedback 

was considered at the discretion of the designer and committee and consequent changes were made 

to create a more robust eLearning module.  

 

The Neurobiology of Trauma eLearning Module was effective in improving knowledge. Pre-

posttests results demonstrated an overall increase of 10% from pretest (78%) to posttest (88%). 

Matched individual score improvements shows that 9/10 participants gained new (and accurate) 

information about the neurobiology of trauma and with reference to survey feedback all participants 

believed that their understanding of the neurobiology of PTSD improved as a result of this module. 

Positive feedback from the eLearning Design & Usability Survey affirmed many module design 

choices while negative and mixed feedback provided the opportunity to reconsider specific design 

dimensions and to improve animations. All feedback was used to refine animations 1 and 3 and to 

further drive development to completion of Animation 2. Overall, survey results provided positive 

feedback regarding the animation. Specific points of interest identified for iterative refinement and 

are discussed below.   

 

Clinical case narrative. 

The clinical case narratives are provided at the beginning of every chapter and are text-

based stories that follow Ms. A over the course of three doctor visits. Participants 

consistently rated the opening narrative of Ms. A as “informative,” and helpful in 

understanding the context of the subsequent animation; 100% of participants also strongly 

agreed that “the clinical narrative was realistic.” These clinical narratives contextualize the 
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medical information, important information on patient assessment and management, and 

add a humanizing feature to PTSD symptoms; thus, they differ from traditional didactic 

tools. Future iterations and other OPEN modules will harness these clinical narratives for 

even deeper learning.  

 

Graphic narrative design of images & lettering. 

Innovative design strategies were created and successfully employed in this eLearning 

module. The sensitive nature of the material demanded new conceptualization to visually 

communicate trauma. Graphic narrative design strategies were successfully developed to 

convey information on patient’s history and current situation (figs. 1-3). The images of the 

patient in these scenarios provides a rich understanding, conveyed by multimedia, well 

beyond a text-based scenario and more comfortable than filmed acting. Survey feedback 

from all participants favoured this medical graphic narrative approach as well handlettering.  

 
Handlettering successfully emphazed key words in the content of the audio and represented 

them visually using expressive graphics related to word meaning. This dual coding effect 

enables important information to be more memorable.  

 

Rhythm and pace. 

Qualitative and quantitative feedback from the design research survey regarded the pace of 

narration and the animation as too brisk. Four of six participants evaluated the animations 

as being too fast and no participants agreed that “the narration was well-paced.” The 

original intent was to create an eLearning module that was rhythmic and captivating in 

both visual and audio modes. This rhythm was an important design feature aimed to 

contrast traditional didactic modules. Traditional education tools are often used to teach 

textbook material and thus, tend to be long in length and slow in presentation. However, 

the Neurobiology of Trauma eLearning Module aims to provide clinical information 

beyond the scope of a textbook, such as patient affect. Content was created to be succinct as 

the goal was not to teach an anatomy lesson but to maximize doctors’ prior clinical 

knowledge and enhance their overall understanding of PTSD. Each animation was created 



 Page 21 

to be 2-3 minutes in length to maintain viewer’s attention and to reinforce one main point 

per animation rather than focusing on details. 

 
Figures  1-3.  These screenshots show Ms. A, the protagonist of the module. Many 
traumatic situations are repetitive in nature and often begin in childhood. These stories 
depict Ms. A’s trauma as repetitive, ongoing, and domestic in nature since she was a child. 

 

 

It is also important to note that the animations are intended to be viewed multiple times 

once implemented as a course. Because of the nature and the time constraints of the 

formative feedback study, the original intent for the pace was inevitably lost. Rather than 

slowing down the pace, the rhythm and flow of information was preserved. Participants did 

note that the “motion was enjoyable to watch.” However, the feedback on pace was 

considered to insert more pauses in the narration and motion graphics. For example, when 

functions or symptoms are listed, one extra second of time was added in between the words. 
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A longer pause was added between sentences, especially following an important concept. 

This pause allows the graphics to remain idle on the screen a little longer for better 

information processing before transitioning into the next idea. The goal of this module was 

simply to create a starting point for clinicians in identifying patients with PTSD; further 

resources are required to equip doctors with the specific tools to manage and treat patients. 

 

Schematic scientific representations.  

Participants were asked if the simplified anatomical illustrations were effective for 

animation 1 and 3; half of the participants agreed and the other half strongly agreed (Q89). 

All participants also did not prefer more anatomical detail in the graphics (Q90). This 

affirmed the original goal to teach with simplified, schematic illustrations to maximize 

attention and engage the audience in teaching a larger concept rather than focusing on the 

details (figs. 4-7).  

 

This feedback was crucial in the development of animation 2, which contains the most 

amount of scientific information (e.g. neural pathways). All depictions were rendered as 

simplified yet accurate graphic representations and conceptually as graphic metaphors. For 

example, rather than using chemical or molecular structures to represent hormones, 

different coloured circles were used to show their emission. Anatomical structures like the 

brain were also drawn with emphasis on key structures and their surrounding parts for 

context. Simplified scientific illustrations not only highlight important information for 

efficient learning but also allow for easier rendering and time.  

 

Future directions 

The goal of the Neurobiology of Trauma eLearning Module goes far beyond traditional text-based 

methods of teaching PTSD to family physicians. With the use of evidence-based medical visuals, 

narratives, animations, this module elucidates the scientific basis of PTSD to not only link the 

neurobiology to practice and competencies but to validate patient experiences for deeper 

understanding.  
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Figures 4-7.  These screenshots show graphic renditions of neuroanatomy and graphic metaphor 
conceptualizations. Hormones are depicted as little balls and brain structures are simple overlain 
colours. Structures are isolated or labeled to clearly show their significance and context. Colour and 
metaphors are used to suggest concepts such as parasympathetic and sympathetic nervous systems.  

 

 

The module was a pilot study for OPEN and serves as a prototype for illustrative, case-based 

learning. Design research study results will drive the next iteration of the entire module before being 

implemented as a CPD course. A second research study with a larger sample size will be conducted 

with the final module to measure the efficacy of this teaching tool. In practice, a 12-week Reflection-

on-Practice plan will serve as the knowledge translation framework to help physicians improve their 

practices and patient care. In the future, a fourth chapter could be added based on the current 

Knowledge Translation commentary to expand information on patient treatment and management. 

Lastly, point-of-practice resources can be created and embedded in each chapter for physicians to 

download for use in practice and to ongoing self-directed learning. 

 

Conclusions 
In conclusion the OPEN Neurobiology of Trauma Module was effectively designed to improve 

physician knowledge and support translation to practice. Innovative visual design strategies were 
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created, tested and validated within this context including graphic narrative images, keywords, and 

metaphors. Visual complexity, pacing, and illustrative strategies for sensitive subject matter were 

important outcomes that resulted in elevating the impact of this module through the collaborative 

design research process employed.   
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Appendix I  

Neurobiology of Trauma eLearning Design & Usabil i ty  Survey  
Qualitat ive feedback 
Respondents 6/6 (100%) 

Participant Response 

Q 16: Please add comments on functionality,  navigation, or design of the pretest ,  
homepage & introductory pages.   

6 It was explained enough that I did not have any difficulties. It did say I would be able to 
view answers after the post-test which I was not able to do. 

10 I first tried to complete this on my work computer but could not access the animations. I 
was successful when I tried later at home on my home computer. 

18 It was straightforward and user friendly. 

Q 48: Please add comments on functionality,  navigation, or design of the case,  medical  
animation, resources,  etc .  for Chapter 1.   

15 
Reading the screen, listening to module, information process too fst. I couldn’t keep up. 
There was no repetition in summary. Keep it simple. Show words getting big or small, 
red/blue 

18 It was user friendly, good pace, I liked the animation overall.  The information was a lot 
of what I already knew. 

24 I did not appreciate the music. It may helps in the learning process but it sounded to me 
like a happy tune and the subject is a serious one. Perhaps another tune will work. 

Q 68: Please add any comments on functionality,  navigation, or design of the case,  
medical  animation, resources,  etc .  for Chapter 2.   

15 I am having difficulty commenting on the different sections as they all seemed the same. 
Sorry! I would need to go back and study again and re-run the program. 

Q 105: Please add any comments on functionality,  navigation, or design of the case,  
medical  animation, resources,  etc .  for Chapter 3.   

6 

As a busy Family Physician I want learning that is going to give me what I need in the 
least amount of time. I don't know if having someone read to me (when the test is right 
in front of me) had any influence on my learning. The animation was a great addition to 
aid the many types of learners 

15 The shut down response was interesting but would have been better to emphasize how it 
impacts daily life. Symptoms, single screen with headings, acute vs. chronic. 

Q 120: Please add any addit ional  comments on functionality,  navigation, or design, etc .  
for the Overal l  Usabil i ty  Design section 

8 The pre and post test via SurveyMonkey did not load on my computer but did load 
another I was able to use. 

Q 135: Please add comments on content,  functionality,  navigation, or design on any of the 
module pages or components for the Overal l  eLearning Design section.  

18 Overall it was great, I would like there to be an animation for Chapter 2, though I realize 
it’s in the works. 
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Appendix II 
Committee Feedback from the Neurobiology of Trauma eLearning,  Usabil i ty,  and Design 
Survey  
*Note: NR=No Response; Likert Scale=Strongly Disagree to Strongly Agree  

Question NR SD D N A SA 

Homepage & Introductory Pages 

1. The homepage helped me understand the 
organization of the program.     1 3 

2. The homepage made me interested in completing the 
eLearning module.       1 3 

3. At glance, the homepage helped me to understand 
the program navigation.     1 3 

4. The How to Use page was informative     1 3 

5. The How to Use page was clear.      4 

Chapter 1 

6. The opening narrative of Ms. A was informative.       4 

7. The narrative of Ms. A helped me understand the 
context for the animation.      4 

8. The clinical narrative was realistic      4 

9. The amount of text on screen was appropriate.      1 3 

10. The animation was aesthetically pleasing.      4 

11. Information was presented as a good pace.     1 3 

12. The animation visual graphics were well-paced.     1 3 

13. The narration was well-paced.   3 1   

14. The narration was clear.    1  3 

15. I would prefer a male narrator over a female narrator.   4     

16. The music was distracting.  4     

17. I prefer the animation with the background music 
track.     1 3 

18. I liked the style of the quick icons used in this 
animation (e.g. the list of functions).      4 

19. The motion in this animation was enjoyable to 
watch.      4 
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20. The medical graphics (e.g. the neuroanatomy of the 
brain) were an effective way to convey information.       4 

21. The hand-lettered words effectively highlighted 
information.      4 

22. I paused the animation at least once to review a 
section. 3   1   

23. I found myself navigating through the animation a 
lot (e.g. rewinding to review, pausing to reflect). 3   1   

24. The bedroom portrayal of “childhood trauma” was 
effective.      4 

25. The movie theater portrayal of trauma trigger was 
effective.       4 

26. The character’s facial expressions were appropriate.       4 

27. The use of graphic metaphors (e.g. the animated 
amygdala) was effective.      4 

28. The use of graphic metaphors helps me understand 
PTSD better.     1 3 

29. There was a good amount of scientific information in 
this module.       4 

30. The visual presentation of the Chapter 1 webpage 
was aesthetically pleasing.      4 

31. Chapter 1 was interesting.      4 

32. Chapter 1 was informative.      4 

33. Chapter 1 was relevant to my learning.      4 

34. Chapter 1 was relevant to my practice.  1     3 

35. Chapter 1 was engaging.      4 

36. Chapter 1 was presented new information that I 
hadn’t known before.    1   3 

Chapter 2  
This section was not evaluated by the committee.  

Chapter 3 

37. The opening narrative of Ms. A was informative.  1     3 

38. The narrative of Ms. A helped me understand the 
context for the animation. 1     3 

39. The clinical narrative was realistic 1     3 

40. The amount of text on screen was appropriate.  1     3 

41. Information was presented as a good pace.      4 
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42. The animation was aesthetically pleasing.       4 

43. The animation was well-paced.      4 

44. The narration was well-paced.      4 

45. The narration was clear.      4 

46. I would prefer a male narrator over a female narrator.   4     

47. The music was distracting.  3  1   

48. I prefer the animation with the background music 
track.     1 3 

49. I liked the style of the quick icons used in this 
animation (e.g. the list of functions).      4 

50. The motion in this animation was enjoyable to 
watch.      4 

51. The medical graphics were an effective way to convey 
information.       4 

52. The hand-lettered words effectively highlighted 
information.      4 

53. I paused the animation at least once to review a 
section. 3   1   

54. I found myself navigating through the animation a 
lot (e.g. rewinding to review, pausing to reflect). 3   1   

55. The bedroom portrayal of “childhood trauma” was 
effective.      4 

56. The use of balancing portrayal of the autonomic 
nervous system was effective.       4 

57. The simplified anatomical illustrations were effective.       4 

58. I would have preferred more detailed anatomical 
illustrations.  4     

59. The character’s facial expressions were appropriate.        4 

60. The use of colour in portraying information (e.g. 
light blue for numbness) was effective.       4 

61. The use of graphic metaphors was effective.       4 

62. The use of graphic metaphors helps me understand 
PTSD better.       4 

63. There was a good amount of scientific information 
this module.       4 

64. The visual presentation of the Chapter 2 webpage 
was aesthetically pleasing.       4 

65. Chapter 3 was easy to navigate.       4 
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66. Chapter 3 was well organized.       4 

67. Chapter 3 was interesting.       4 

68. Chapter 3 was informative.       4 

69. Chapter 3 was relevant to my learning.       4 

70. Chapter 3 was relevant to my practice.       4 

71. Chapter 3 was engaging.       4 

72. Chapter 3 presented new information that I hadn’t 
known before.       4 

KT Commentary,  Pre-test  and Post-test ,  Resources 

73. The KT Commentary provided a good summary.      4 

74. The KT Commentary was helpful to my learning.      4 

75. The KT Commentary should include still or 
motion graphics.   1  1  2 

76. The pretest and posttest questions were clear.       4 

77. The pretest and posttest questions helped guide my 
learning in the module even without the answers.     1  3 

78. The pretest and posttest questions helped me 
understand my strengths and weaknesses.     1  3 

79. I downloaded at least one resources/reference from 
this module.     1  3 

80. The references and resources collection at the end 
of the module was well organized.      4 

81. The references and resources collection was useful 
for my learning.     1  3 

Overal l  (Usabil i ty and eLearning Design)  

82. Navigation throughout this module was easy to use.       4 

83. Access to all animation in the module was 
straightforward.      4 

84. All buttons and links used in this module were 
functional.       4 

85. Overall usability design was transparent and easy to 
use.       4 

86. The eModule was easy to navigate.      4 

87. The eModule was well organized.       4 

88. The unfolding narrative of Ms. A was helpful to my 
learning.      4 
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89. This module was relevant to my medical practice.      3 

90. I think working through this eLearning module 
helped me gain new knowledge about PTSD.      4 

91. I think working through this eLearning module 
helped to understand the neurobiology of PTSD.      4 

92. I think this module will help me communicate 
better with my patients about PTSD.      3 

93. I think this module will help me identify PTSD 
symptoms in my patients.       3 

94. I believe my understanding of the neurobiology of 
PTSD improved as a result of reviewing this 
module.  

     4 

95. I believe my understanding of PTSD symptoms in 
patients improved as a result of reviewing this 
module.  

     4 

96. I believe my understanding of providing balanced 
mental and physical health care improved as a result 
of finishing this module.  

1     3 

97. I believe working through this eLearning module 
was a valuable experience.       4 

98. Based on my experience, I would recommend this 
module to a colleague.       4 

  NG S G VG EX 

99. Overall, I would rate this module as      4 

*Note: NG=Not Good, S=Satisfactory, G=Good, VG=Very Good, EX=Excellent 
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Appendix III  

Committee Feedback from the Neurobiology of Trauma eLearning Design & Usabil i ty   
Qualitat ive committee feedback 

Participant Response 

Q 16: Please add comments on functionality,  navigation, or design of the pretest ,  
homepage & introductory pages.   

30 WCH logo, Names (on front page), Degrees on names, Check copyright, No link for 
CFPC 

36 Subheadings look like buttons due to “bubbles” around them. Overall, beautiful design. 
Text is easy to read, information well-organized 

39 Headings, formatting, make less like buttons 

Q 48: Please add comments on functionality,  navigation, or design of the case,  medical  
animation, resources,  etc .  for Chapter 1.   

30 On brain labels, add black/navy hairline underneath, music copyright 

Q 68: Please add any comments on functionality,  navigation, or design of the case,  
medical  animation, resources,  etc .  for Chapter 2.   

30 For initial text, quotations marks after period 

Q 105: Please add any comments on functionality,  navigation, or design of the case,  
medical  animation, resources,  etc .  for Chapter 3.   

36 The handlettering really enhanced the animation. 

Q 115: Please add any comments on functionality,  navigation, or design of the case,  
medical  animation, resources,  etc .  for the KT Commentary.   

30 For pre/posttest, add a, b, c, d for questions 

Q 135: Please add comments on content,  functionality,  navigation, or design on any of the 
module pages or components for the Overal l  eLearning Design section.  

30 Outstanding! 

 

Collect ive Feedback 
Chapter 1: 

• Pace is fast, especially on anatomical scenes 
• Include screen captures of the labelled brain (useful to download and save for the users) 
• Make accessibility feature under the box so the user can follow along with the text of the animation 

Chapter 3:  
• In the "feigned death response”, fade the background more to make the foreground (cat) more salient 

Knowledge Translation Commentary: 
• Highlight "please complete the post test now" 
• Include a screen capture of the brain anatomy for the first paragraph as a reference image for the text 

Resources: 
• Make KT commentary and animation scripts downloadable (OPEN branding and copyright) 
• On PDFs (Please cite this animation script as ">formatted citation<" 


