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Learning from Each Other
Trans-Disciplinary Research from the Human-Computer 
Interaction and Health Lab





– Wikipedia

Human–computer interaction is 
research in the design and the 
use of computer technology, 

which focuses on the interfaces 
between people and computers. 



Health Technology





• Defined as the knowledge, skills, 
and awareness required to 
achieve a nutritious diet


• We’re seeing a substantial 
growth in food-related 
technologies: apps, meal kits, 
etc. 


• We explore how food literacy can 
improve those technologies.

Food Literacy





It Started with an App … 

• Food Literacy was a useful way of informing software design


• How can we make this more available to the people who make software?


 
 
 
… and did you hear about the pandemic?  



• Heuristics: “Rules of thumb”, 
“guidelines”, simple rules ….


• Very popular in design research


• Could be useful way of 
empowering designers in the 
context of food?

Heuristics
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Generate 
Heuristics
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HCI Experts
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Fig. 1. We developed our heuristics in three phases: First, we identified the most important aspects of food literacy from the nutrition
literature, reviewed current grocery websites, performed a mapping activity to generate the heuristics, and conducted pilot studies to
calibrate them; Second, we refined the heuristics through a study involving nutrition experts (Study 1) who ran website evaluations
and provided feedback. Third, we confirmed the heuristics utility through website evaluations and interviews with HCI experts (Study
2), resulting in the final set of 20 heuristics.

consolidated �ndings from HCI research with food literacy attributes from the nutrition literature. We then used those
heuristics to facilitate an expert evaluation of grocery shopping websites, and to demonstrate their utility in performing
both formative and summative design activities by HCI experts.

4 DEVELOPMENT OF FOOD LITERACY HEURISTICS

We developed our heuristics with the primary purpose of guiding HCI practitioners in evaluating and creating food
technologies that would help people improve their food literacy. Thus, during their development, we focused on general
food and nutrition approaches rather than usability issues. That is, we sought to capture knowledge about the types
of content and features that technologies should have to promote food literacy, rather than the �ne-grained issues
typically enshrined in usability heuristics (e.g., [50, 75, 76]).

To ensure our heuristics captured the most applicable food literacy practices, we developed them through a three-
phase process (Figure 1). First, we identi�ed important aspects of food literacy from the nutrition literature, and created
a �rst set of heuristics. Second, we performed a website evaluation with nutrition experts (Study 1), and used their
feedback to revise the heuristics. And third, we asked HCI experts to evaluate food-related technologies like grocery
shopping websites using the heuristics (Study 2) to assess how they would be used in practice.

Manuscript submitted to ACM



Study 1

• Asked nutrition experts to use 
the 24 heuristics to evaluate 
three websites: Morrisons, 
Walmart, Loblaws


• Collected qualitative feedback 
on heuristics, interview data, as 
well as questionnaire responses 
on usability/understandability/
usefulness/specificity of 
heuristics.
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Fig. 2. Number of issues found in each food literacy category for the three grocery websites included in our study. Error bars a�ached
to each column represent pooled standard error term.

5.5.2 Top 10 Heuristics. When we asked participants to rank the top 10 most important heuristics to support food
literacy, the twomost commonly cited were “Interpret nutrition content” (H2) and “Support budgeting” (H20), nominated
by ten (10/12) and nine (9/12) participants, respectively. A summary of the heuristics ranked as a Top 10 candidate is
provided in Table 4.

5.6 �alitative Results

Our interviews revealed some areas where the usability of our heuristics could be improved. In particular, our expert
participants suggested 1) editorial improvements for clarity and speci�city, 2) that we provide more examples and images
to increase understanding by non-experts, and 3) where some heuristics could be combined or removed. They also
explored opportunities for our heuristics to suggest newways that technology could support food literacy, demonstrating
their utility as a formative design tool. We now report on these �ndings based on our thematic analysis of participant
responses.

5.6.1 Improving Clarity and Specificity. Our participants provided a wide range of editorial comments towards im-
proving our heuristics’ understandability and applicability, particularly with a mind towards making them usable by
non-nutrition experts. For instance, many of our participants were concerned that non-experts would have di�culty
interpreting terms like “sustainable”, “locally”, and “fresh” and “ultra-processed” foods, and suggested some clari�cations
that we adopted. Likewise, 3/12 participants identi�ed “cooking self-e�cacy” as too vague and suggested using a more
speci�c term like “cooking abilities” (P5), which we then adopted in our �nal heuristics set.

“Locally” was considered particularly unclear by participants since it could mean one’s Country, Province or State,
or City, depending on an evaluator’s context. More generally, these comments helped us ensure that our heuristics
were more generally applicable by shifting away from Canada’s Food Guide and referencing “the country’s food guide”
instead.

Lastly, for H2, some participants suggested including general terms in the heuristic’s description such as “using
symbols, stamps, or colours” (P11) or “grocery store classi�cation” (P8), so evaluators could abstract from the given
examples of tra�c light colours [94] and the guiding stars [97].

5.6.2 Providing Examples and Images. The majority of participants (8/12) mentioned that examples were crucial to
understanding and applying the heuristics and emphasized their importance for non-experts in nutrition. Thus, every
heuristic without examples had comments from at least one participant asking to include them. For instance, four
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Study 2

• Asked HCI experts to use the 
(revised) 20 heuristics to evaluate 
the same three websites: 
Morrisons, Walmart, Loblaws


• Collected qualitative feedback 
on heuristics, interview data, as 
well as questionnaire responses 
on usability/understandability/
usefulness/specificity of 
heuristics.
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Fig. 5. Number of issues identified by HCI experts in each food literacy category for the three grocery websites included in the study.
Error bars a�ached to each column represent pooled standard error term.

made her realize how websites such as grocery stores, restaurant delivery and meal kits need improvements to support
food literacy, and that “it would be great if all those sites had those heuristics applied.”

7.5 Formative Evaluation Results

During the formative evaluation, we asked participants to freely explore the heuristics they would use to improve the
design of the systems of their choice. Participants chose to perform formative design tasks for a variety of domains,
including grocery and meal kit delivery apps, restaurant and meal kit delivery services (Table 6). During their formative
design activities, participants used the heuristics as a starting point from which they suggested improvements or new
features that would better integrate and promote food literacy by design. For instance, “Interpret Nutrition Content” (H2)
and “Enable Comparisons” (H13), were each used by eight participants to generate idea for how to enable side-by-side
comparisons between products; functionality that is often lacking to help consumers interpret nutrition content. On
the other hand, no one explored “Follow Food Guidelines” (H11) during the formative design activity.

At the end of the interview we asked participants whether they might envision using the heuristics in other
applications or domains. They responded that they would, and expressed their potential to inform the design of meal
kits, restaurant delivery apps, digital restaurant menus, food trackers, recipe websites, gym membership websites,
college and university websites, and food and cooking websites or blogs.

Following the formative design activity, we developed the following themes during our thematic analysis of participant
interviews: They generated novel design ideas and considered di�erent food literacy domains, including strategic
planning, decision-making, and understanding the impact of food decisions (Theme 1); participants self-re�ected
on their own knowledge and skill gaps around food literacy (Theme 2); and the heuristics helped to reveal tensions
between nutrition and HCI best practice (Theme 3). We now report on these �ndings based on our thematic analysis of
participant responses.

7.5.1 Theme 1: Participants generated novel design ideas that considered di�erent stages of food literacy. Participants used
the heuristics to explore how design solution could promote strategic planning, support consumers’ decision-making
process, and help to understand the impact of their food decisions. They explored these design ideas by considering a
variety of applications, including online grocery stores, meal kits, and restaurant delivery.

Participants explored how grocery websites or apps could support consumers in creating a strategic plan for their
shopping. A common approach was to consider how technology could support the creation of grocery lists. P7 and
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In press at ToCHI 

• Prompted HCI experts to self-
reflect on technology design, 
their own experiences with food 
literacy


• Useful as both summative and 
formative design tools


• Revealed some tensions 
between HCI and Public Health 
practices
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F��� L������� H���������
Awareness

H1. Promote Sustainable Foods Sustainable food choices are promoted in places such as search results, banners, and advertise-
ments (e.g., In-season produce, local foods)

H2. Interpret Nutrition Content Help customers interpret a product’s nutrition content using symbols, stamps, or colours (e.g.,
Tra�c light colours, Guiding Stars, “High in” symbols).

H3. Highlight Ingredients Highlight important ingredients like added sugar, saturated fats, arti�cial ingredients.
H4. Sort by Nutrition Values Enable customers to sort products according to their nutritional values (e.g., Sodium: Low to

High; Sugar: Low to High).
H5. Filter by Nutrition Content Enable customers to �lter products based on speci�c dietary needs or lifestyles (e.g., low

sodium, sugar, gluten-free).
H6. Moderate Ultra-Processed
Foods

Ultra-processed foods (e.g., sugary drinks, cookies, ice cream) should not be prominent in
search results, banners, and advertisements because they are a high-risk factor for many
leading causes of death (e.g., heart disease, stroke, and type 2 diabetes).

H7. Provide Healthy Suggestions Suggested items should have similar nutritional content or be healthier than the current
product being visualized (e.g., Suggest low sodium options when viewing potato chips).

H8. Visualize Portion Sizes Help customers to visualize appropriate portion sizes on a product’s details (e.g., Use images
of everyday objects like dice, golf ball, a deck of cards).

Knowledge

H9. Show Ingredients The product’s list of ingredients is easy to �nd on a product’s description page. A good place
is right below the product’s picture or price.

H10. Show Nutrition Facts Customers can easily locate a product’s nutrition information. A good place is right below the
product’s picture or price.

H11. Follow Food Guidelines Incorporate information from food guidelines. For instance, promoting balanced meals, whole
foods, water as a beverage of choice, cooking more often, and limiting the intake of ultra-
processed foods.

H12. Educate about Nutrients Educate customers about how individual nutrients a�ect their health, with clear statements
displayed prominently. (e.g., “Too much sodium increases the risk of developing heart disease.”;
“A high �bre diet reduces the risk of di�erent cancer types”).

H13. Enable Comparisons Enable customers to compare the nutrition value of two or more products side-by-side.
H14. Summarize Nutrition Info O�er a visualization of nutrition information for all items in the shopping cart.
H15. Highlight Dietary Needs Symbols are used and easy to �nd on the product’s description to highlight speci�c dietary

needs (e.g., vegetarian, no milk, halal, gluten-free).

Skills

H16. Support Strategic Planning Enable customers to plan ahead (e.g., Enable meal plan or creating a shopping list).
H17. Develop Cooking Abilities Help customers develop cooking abilities by providing access to recipes either in-site or

through external links.
H18. Teach Food Storage Teach customers how to properly store a product (e.g., fridge, frozen).
H19. Teach Food Preparation Teach customers how to prepare a product safely and how to integrate a product into a recipe

(e.g., how to combine bell peppers).
H20. Support Budgeting Support budgeting and place emphasis on healthy items. (e.g., highlight healthy items on sale;

have a “Sort by” feature combining lower price and more nutritious items).

Table 7. Our final set of 20 food literacy heuristics, organized as groups of heuristics for awareness, knowledge, and skills.
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Our Heuristics





• Social networks like Reddit, 
Twitter, Facebook


• Large, online communities 
formed around myriad health 
concerns like addiction, mental 
health, vaccine hesitancy


• How do we apply qualitative 
methods like thematic analysis to 
data collected from these 
groups? 

Online Communities





From Proof-of-Concept to Tool

• Explored key steps in analyzing online data


• showed efficacy for Reddit communities and learning about recovery from 
substance use


• Can we put them together in a way that’s accessible to non-programmers?












Deployment with CIRN 
In press at GROUP

• Wanted to examine how the toolkit might be used in practice


• Research partnership through the Canadian Immunization Research Network, 
with Dr. Samantha Meyer and colleagues


• Two teams performed thematic analysis on ~600,000 posts to Canadian news 
sites: 


• One manual


• One computational



Findings… 

• Teams ultimately created some very similar results


• Enabled use of ML, examination of large data set


• Might have influenced how teams approached analysis …


• Computational Thematic Analysis Toolkit is available now on GitHub for Mac 
and Windows, open sourced, ready for future collaborations



Learning from Each Other

• I love working in SPHS, learning from my students


• UWaterloo is a truly multi-, trans-, and inter-disciplinary working environment:  
take advantage of it 

 
 

Thanks for watching, what questions do you have?


