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Executive Summary

Our design team was requested by Dr. Kassner of Sick Kids Labs to create a system that generates
multimodal summaries of scientific articles. After meeting with the client, our team identified a gap, and
subsequently a need for a website that allows users to navigate between searching/uploading articles and
viewing summaries, PowerPoints, and figures.

The service environment was subsequently analyzed. The environment of living things includes
individuals with disabilities and visual learners. The virtual environment includes password-protected wifi
and operating systems. The physical environment is described by the hardware the web user interface will
interact with, including ranging display sizes, screen resolutions, and input devices such as mice and
keyboards

Key stakeholders were identified. The following list describes the stakeholders and their impact:
e Kassner Lab: consists of 5 members thus, the UI will need to support at minimum 5 people
® Academia and Journal Club Participants: other research teams may use the program, so it should
be intuitive and accessible
e Software Maintenance Companies and User Experience Designers: the user interface should be
easy to maintain and update for future developers

From the clients' needs, our team found that the design’s primary function is to help users navigate
between back-end processes. Consequently, the secondary functions are:

e Direct users to their desired back end process

e Accept user input for navigation

e Present output from back-end process on request

Objectives were developed from service environment and stakeholder concerns. It was found that the
design should be usable, responsive, and perceivable. Additionally, the constraints were fixed by the
client, project scope, and codes/regulations relating to the stakeholder interests. Along with other key
constraints, the solution must be accessible, include summary formats, and accept user input.

The design team met frequently to generate 60 ideas for the web user interface using methods such as
structured brainstorming, functional decomposition, and morph charting. Idea selection techniques such
as feasibility checking, multi-voting, and graphical decision charting were used to select three alternative
designs:
e Option 1 FASTPapers: google search engine replica with recognizable website features for simple
user navigation. Displays a list view of article titles that are opened into summaries.
e Option 2 ASAP Research: website with simple tab and menu navigation between pages. Displays
article summaries, figures, and PowerPoints in easy to read tables.
e Option 3 PSPro: offers a simple interface for searching and uploading on the same page. Also
uses a top navigation bar for navigation. Light and dark mode is available.

Using the Pugh method, the design team selected Option 2 - ASAP as the proposed conceptual design.
Considering the main objective of usability, the measures of success include and a plan for extensive
usability testing. Looking to the project’s future, the design team hopes to develop a feasible prototype for
the proposed conceptual design and test its effectiveness using the measures of success.



1.0 Introduction

Researchers at Kassner Lab, SickKids, spend many weekly hours reviewing research articles [1], thus Dr.
Kassner has requested our team to design a website for Al-generated summaries and PowerPoints
(Appendices A). The document begins with a problem statement, followed by analysis of the service
environment and stakeholder concerns, leading to Functions, Objectives, and Constraints (FOCs). Over
60 solutions were generated, and three were described as alternative designs. Finally, the optimal design
was proposed, alongside a plan to measure its success.

2.0 Problem Statement

Al websites can provide automatic summarizations of research articles to enhance the scientific research
process [2, 3]. Despite this, many processes remain manual and current Al capabilities are limited [4]. We
compared existing Al websites like Elicit and Sci Summary (Appendix C), identifying a gap for an easy
and quick way to navigate between the backend processes:

Summarizing PDFs [5]

Summarizing articles from databases using keywords, authors, URL, or DOI [6]
Presenting key figures and tables [7]

Generating PowerPoint presentations [8]

Displaying user search history (Appendix C)

Our client Dr. Andrea Kassner, a senior scientist for Kassner Labs at SickKids, has recognized this gap
and requested a design solution for her team (Appendix A). Subsequently, there is a need for a
simple-to-use and accessible website that navigates users between the backend processes.

Developing backend processes is out of scope as existing Al programs offer them individually (Appendix
C). Furthermore, our team lacks the resources to integrate them into the website [9]. Instead, the scope’s
focus will be on the designed website’s usability, navigation, ergonomics, and appearance. Since
integrating the backend processes is out of scope, the website will solely provide an outline for presenting
the output. Therefore, it will include details on how the summaries, PowerPoints, and search history will
be formatted, rather than the actual content. We are limiting the design to a website because it is time and
cost-effective [10].

3.0 Service Environment

The service environment describes relevant elements which interact with the website. They have been
separated into three main categories: physical environment, living things, and virtual environment.

3.1 Physical Environment

The following list describes hardware the website will interact with:

e Screen resolution of a computer screen determines the visual quality (Figures 1 and 2). Most
common desktop screen resolutions are 1920x1080 (Full HD), 1366x768 (HD), and 3840x2160
(4K UHD) [11, 12]

e Screen size of laptops and monitors ranges from 13” to 34 [13, 14]
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Figure 1. Website on 2160p 4K [15]. Figure 2. Website on 480p [15].

3.2 Living Things
The following list describes potential users of the design:
e Individuals with vision problems such as color blindness: reduced sensitivity to blue, red and
green light [16]

e Individuals with motor problems, such as weakness and limitations of muscular control [17]
e Individuals with cognitive disabilities which affect how they understand information [17]

3.3 Virtual Environment

The following is a list of online elements which the website would interact with:

e Password-protected wifi is available throughout the Client’s office (Appendix B)
e Operating System is Windows 11 or Linux and the browser is Chrome (Appendix B)

4.0 Stakeholders

Stakeholders are individuals or groups who have an involvement or interest with the website design and
Dr. Kassner’s lab (Table 1).

Table 1. Stakeholders.

Stakeholder Project Impact

Kassner Lab Kassner Lab is composed of 5 members who the website will
support [18]. Kassner Lab primarily uses PDFs to store research
articles, and uses DOIs and keywords to search for articles.

SickKids Labs and Academia Surrounding SickKids labs may utilize this website in their work.
Thus the website should be accessible and intuitive for a broad
range of individuals [1].

Scientific Journal Club PowerPoint presentations will convey information in Journal
Participants Clubs, thus the format should be professional and easy to
understand for participants [1] (Appendix A).

Adaptive Software Maintenance | Adaptive software maintenance companies ensure websites
Companies function after service environment changes, such as browser




updates [19]. Thus the design should be accessible for these
companies.

User Experience (UX) Designers | UX designers set standards for website appearance and
functionality [20]. Thus the design should follow UX designer
recommendations to ensure usability.

5.0 Detailed Requirements

Creativity methods such as Functional Basis were used to generate ideas and provide credibility for the
following FOC:s, all while considering navigation, ergonomics, and appearance.

5.1 Functions

Considering the client needs a website for facilitating navigation among backend processes (Section 2.0),
the primary function was determined using functional basis (Appendix D). Secondary functions were
generated from functional decompositions of existing websites (Appendix D). See Figure 3 for an outline
of functions.

Primary Function

[ MNavigate users between the back-end processes [21] J

Secondary Functions

Direct Users To Their Desired Accept User Input To Navigate Present Cutput From Back End
Back End Process [21] Between Processes [22] Process On Request [23]

Figure 3. Functions.

Since integrating the backend processes is out of scope (Section 2), the website will solely provide an
outline for presenting the output. Therefore, it will include details on how the summaries, PowerPoints,
and search history will be formatted, rather than the actual content.



5.2 Objectives

Considering client and stakeholders' needs, three main objective themes were identified:

e Usable and intuitive: users should easily navigate through the website [21]

e Responsive: the website should assist the user and be flexible [22]

e Perceivable: the user should easily perceive website content [23]

Each theme was broken down into measurable objectives and objective goals were determined using the
ISO Standard for Ergonomics of Human-System Interactions (ISO 9241-110) and the Web Content
Accessibility Guidelines (WCAG) [24, 25]. Objectives in Table 2 were prioritized through pairwise
comparison (Appendix F), with key-word definitions in Appendix G.

Table 2. Objectives with associated goals and metrics.

No | Objective Metric | Guideline Objective Goals Justification
1 Navigable Y/N 2.4 Navigable of Current page within
WCAG website is indicated
Links include text Enhanced Ul navigation
description of function boosts user control,
reliability, and task efficiency
2 Predictable Y/N 3.2 Predictability Navigational components | [26].
of WCAG have a consistent order and
style
3 Flexible Y/N 5.5.3 Flexibility Users can perform tasks in | Flexibility satisfies a wide
of ISO 9241-110 different orders breadth of users (Section 4)
Users can undo their last [27].
action
Users can customize the
output
4 Assistive Y/N 3.3 User Prompt user input Error identification enhances
Assistance of Provide errors for user satisfaction by allowing
WCAG improper input the user to perceive what
Help links on every page they are doing incorrectly
[28].
5 Visually Contrast | 1.4 Text to background has a Design must accommodate
Distinguishable | Ratios Distinguishable contrast ratio of 4.5:1 all users, including those
of WCAG Color is not the only with color blindness or vision
means of indicating an issues (Sections 3, 4) [29].
action
6 Graphically # of 5.3.3 <3 font types, colors, and | Consistent graphical design
Consistent styles Consistency of backgrounds are used improves user performance
ISO 9241-110 Similar elements are and satisfaction [30, 31].
presented consistently




5.3 Constraints

Constraints were formulated considering accessibility guidelines and functionality standards for web

design (Table 4).

Table 4. Design Constraints

displays

monitor sizes (Section 3).

Constraint Metric Limit Justification
e Minimum font size
18pt ..
Accessible Design . e Size of clickable Rl A S EDMCIC
et Font Size And . ensures equal access [32],
Per Accessibility objects are at . 11
. Color 2 while guidelines guarantee
sections of the minimum 24 by 24 -
Contrast . accessibility for users
WCAG CSS pixels .
. (Section 3.2).
e Minimum color
contrast ratio 3:1
Number of e .
compatible 50?112 aeng1ilrlltyu\tzvt1th ::}Sl.e The client requested input via
.. input file & Mput types PDF, DOI, or keywords
Receiving input of .
. formats (Appendix B). They are also
various file types e Keywords .
standard input methods
° PDF (Appendix D)
e DOI = '
Include a format for the
sections:
e Date
e Publisher/Authors Based on a survey of 5 PhDs
. Number of e DOI (Appendix F), sections are
Comprehensive .
e — summary e Methodology recognized by Al programs
sections e Background [33] and are standard in most
Information research articles [34].
e Key Findings
e Figures, Tables, and
Visuals
Ensures optimal visual quality
Image Minimum 1024 x 768 across various screen sizes
Compatible with resolution on | resolution, including images and resolutions [36].
display sizes different and text [35], displayed on all




6.0 Generation, Selection and Description of Alternative Designs

Using the project requirements, the team developed over 50 unique solutions, which were then narrowed
down to the top three designs. This section details the methods used to generate and select the solutions
and explores the specifics of the top three alternative designs.

6.1 Idea Generation

During idea generation, team members individually developed over 15 unique solution components
(Appendix H). A feasibility check eliminated duplicates and unrealistic ideas, resulting in over 60 unique
components. These were categorized by website style, navigation methods, and output format (Figure 4).
Multi-voting was conducted to eliminate irrelevant ideas and ensure practicality (Appendix H). A morph
chart combined the top components to create over 60 final solutions (Appendix H). Refer to Figure 5 for

the idea generation timeline.
[ Drive/Gallery Layout j

File Explorer Clone j

Dashboard o Style Type
a Slides/Clickable

[Step—by—step Option] Real-Time Output
" N Selection eal-1ime Dutpu
[ Drop-Down Menu ) [ (ChatGPT Output)

veon) Web User '
e Interface A Oute a

-
Selectable File Types]
.

[Browser Tabs with History

Adaptable Screen Viewing]

Interactive Scrolling

N
Drag and Drop ] [Recursive Process with User Input
J

Highlight Sections for Focus Slideshow with Summarized
Sections

Figure 4. Sectional representation of partial solutions

Idea Generation Process

60+ Solution
Components organized
by Section

Idea Selection

Figure 5. A timeline of idea generation. Note there were 60+ finalized ideas using a morph chart.




6.2 Idea Selection

After compiling full solutions the team re-assessed each for feasibility and alignment with the scope,
eliminating ~10 ideas (Appendix G). Subsequently, the team used multi-voting to select 10 full solutions
(Appendix G). These ideas were compared to the key objectives of navigable and predictable using a
graphical design chart (Appendix G), narrowing the design space to three alternatives. A stepwise
illustration of this process is shown in Figure 6.

Idea Selection Process

Graphical Decision Chart

Multi Voting I Narrow down top 10 ideas
Partial idea voting into 3 alternative designs
............. O T TN, CY NSRS ) SMRSTRRTRNRR R G) e
Feasibility Multi Voting Il
Check Full solution voting

Reduce to 60 ideas

Figure 6. Idea selection process

6.3 Alternative Design Descriptions

After confirming that all three alternative designs met project constraints, each design was compared to
the objectives. Tables 5-7 depict this comparison, with green, yellow, and red colors indicating
satisfactory, somewhat satisfactory, and dissatisfactory results.

6.3.1 Option 1 - FASTPapers

FASTPapers replicates Google's search engine with recognizable features. Users can search, upload PDFs,
access recent summaries, and navigate using the menu (Figure 7). Searching yields options to view
articles, generate summaries or PowerPoints, open articles, or perform another search (Figure 8).



User Completes Search By
Search Input Pressing <Enter=

FASTPapers Opens

\ Drop-Down

’ Menu On Click
WL *—‘

Shortcut to Opens Dropbox
Recent Articles to Upload Flles

Figure 7. FASTPapers Home Page [37] [38]

Users begin by either searching for articles in the search bar or uploading a summary via the upload
button. Initiating a search will present links to relevant articles along with the option to view a summary
or PowerPoint of the selected article. Uploading a file will immediately display a summary.



1. Home Page

2. Search Results

FASTPAp®rs ryponension sfcies

TR

L+

Hyperension | AHAASA loumals

i of “SaT (W |

g
Hypertensaon - PRC

Viewer

'

Downlead Summary or Powerpoint

FASTPapers

frpdsaitiafeaizn adtichis

Enter

(=

Summarize PowerPoint

4. Summary/Powerpoint

\ﬁ'_)

Llick=

|

Poge Mavaigadion

Click

3. File Upload

(" ™
Drag Files Here
Dirag & Dirap
\ l J
Kidresh

Looan Diplioms

\J

Toggle Fullscreen

=

Fxit

Figure 8. FASTPapers Navigation Process
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Table 5. FASTPapers Objective Criteria

Objective Corresponding Design Element
Navigable e Home, menu, or exit button is available on every page (Figure 8)
e Use of universal icons
Predictable e Interface is familiar with Google’s existing interface [37] (Figure 7)
o Same search input location
o Same display of articles found
e Components are consistently styled and ordered (Figure 8)
Flexible e Follows the order of Search > Select > View (Figure 8)
e The user can drag/drop PDF uploads or search through their file manager
e The user can set filters after searches
Assistive e Does not provide instructions for its use
e Relies on the user’s intuition and familiarity with Google (Figure 7)
Visually e All main elements maintain a contrast ratio > 4.5:1 (Appendix J)
Distinguishable
Graphically e 3 font styles
Consistent e Elements are shades of black or white

Same icons used for corresponding actions (Figure 8)
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6.3.2 Option 2: ASAP Research

ASAP Research begins with a homepage directing users to start a search (Figure 9). Tabs direct and
navigate users between searching for articles, uploading PDFs, and accessing past searches. Alternatively,
the user can navigate through the drop-menu (Figure 10). The website accepts user button clicks to
navigate between processes.

Opens Drop-Down Menu On Click Homepage Tab Navigation System

:

[I] ASAPRESEARCH

Q, Search Articles 1, Upload POF [E] Favorites

Search lor research armickes using keywords, suthor infarmation, of DOVUAL
Then view summanss, figunes, snd generate PowerPaints of relesar amicles

Add Filters

( ] = o Search

Prompts User To Search For Articles User Completes Search By Clicking “Search™
Or Pressing <Enter>

Figure 9. ASAP Homepage.

Closes Menu On Click MNavigates to Upload Page Opens Overlay of Settings
(1) ASAP RESEARCH {Ar HOME B2 UPLOADS < HISTORY ({5}
Navigates to Home Page Navigates to History/Favourites Page

Figure 10. ASAP drop-down menu.

After searching, users view tabulated results with each row representing a different article. Columns
display summary, figures, and PowerPoint overviews that are expandable via buttons. See Figure 11 for
summary generation, and Figure 12 for PowerPoint generation.
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Figure 11. ASAP summary generation.
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Figure 12. ASAP powerpoint generation.

To upload a PDF, users navigate to the 'Upload PDF' tab from the homepage, where they can view
previous uploads or upload a new PDF. After uploading, a summary is automatically generated (Figure

13).




14

1. Home Page
~ K
Q search Articles T, Upload POF [2] Favorites W
| )
Click
2. Upload Page *
p '
.
Select or upload papers
Q ='sen + Ughoat Papers
Access
Paper Tithe | Date Uploaded | Wiew Surmemary I Wiews Images | PowerPoint Summaries,
_ _ and
Pageer Tithe | Drate Uphosded | Wiew Surmemary I Wiew Images | PowerPoint Pn“-'l‘.‘l‘l’(llllts ur
. Past Uploads
Click
3. Upload *
Upload Papers @
Papers uploaded are anly visible to you. ASAP will store it in
your library along with its summary.
Upload
* Can Generate A Powerpoint
4. Article Summary !
Paper Tt O ot [ e | T ®
Authors Date Published I Date Published | DOl Link I & Article Link | Citation
Abstract
Summary Sections Liwes priusm dhskar 4L amet, i ol Ellars atevre rpenbet s i e ek
hurpis, curves of samnpar Wl smat, sonker sila. MSamsriy purss non dlin. wt smat
e W T
Secigond_ @ o Image 1 Title

Figure 13. Upload Process.
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Finally, users also have the ability to favorite articles. These articles, along with search history, are stored

under the “Favorites™ tab (Figure 14).

ASAP RESEARCH

View past searches and favorites.

Q )| |=sort

Past search input 1

Past search input 2

Q_ Search Articles |i, Upload PDF

Paper Title | Date Favorited | View Summary |

Paper Title | Date Favorited | View Summary |

Paper Title Date Favorited View Summary

E Favorites

PowerPoint

PowerPoint

PowerPoint

Figure 14. ASAP favorites page.

Overall, ASAP Research helps navigate users through back-end processes and aligns with the objectives

because it is usable, intuitive, responsive, and perceivable (Table 6).
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Table 6. ASAP Satisfies Key Objectives

Objective
Navigable e Website location indicated by navigational tabs (Figure 9)
e Buttons have text and standard icons (Figure 10)
e Search results organized in an easy to read navigable table (Figure
11)
Predictable e Navigational elements arranged similar to common websites [39]
e Navigational elements appear in consistent order/location (Figures 10
- 14)
e Article overviews enhance predictability (Figure 11)
Flexible e Users can perform functions in any order (Figure 9)
e Pages have a back button (Figure 12)
e Customization options available (Figures 11, 12)
Assistive e Text instructions for each input (Figs. 11 - 13)
e Error messages provided, although no help page is available
(Appendix K)
Visually Distinguishable e All main elements have a contrast ratio > 4.5:1 (Appendix K)
e Functions are independent of color (Figures 11 - 13)
Graphically Consistent e Four main colors used (Appendix K)
e Single font style: Lato
e Four font sizes: 32, 24, 20, 18
e Two main button designs: gray and blue

6.3.3 Option 3- PSPro

PSPro's homepage, showcased in both dark and light modes in Figure 15, presents a visually intuitive
gallery view for searching and PDF uploading. Users can connect to Google Drive for convenience. The
navigation bar includes options for Home, History, Favorites, and Settings.




Home Page (Dark Theme)

g PLE iy

oorgna —  Liplomd PI¥
Py

Home Page (Light Theme)
—

HITAIE FESTOREY AN 5 G,

About Navigation

2. Navigation Bar

I. Galley View

3. Common Questions 4. Contact for problems

Figure 15. Homepage of PSPro

When users search by keyword, they are presented with a list of top matches which can be refined with
filters. Each paper offers options to copy citation, summarize, create PowerPoint, view abstract, or

17

download PDF. DOI search provides the paper directly with the same options. Before access, users choose
from IEEE, APA, or MLA citation formats. See Figure 16 for illustration.
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Figure 16. Navigation Input type- Keyword and DOI
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If users upload a PDF, they can drag it into the space or upload from Google Drive/ local computer. They
then select their citation format and choose to summarize or create a PowerPoint (Figure 17).

HomePage Citation Format Page

Click

PPT Templates Page

SELECT THE TEMPLATI

Gienerated Summary Page

Click to add
o favorites

download
FF1

Figure 17. Navigation Input type is uploading/dragging PDF.

Users also can mark presentations or summaries as favorites for easy access via the "Favorites" button
(Figure 16-17). Customization and help options are shown in Figure 18.



20

Settings Page

PSPRO

Figure 18. Settings.

T oo

Dyark Mode Light Mode

HISTORY FAVOURITES SETTINGS

ElE DETWeen

I |r1k ‘11“':";' ];l]l'- c |[1'|1.l| IO use W ehsite tutoria

Edit PowerPoimt Templaics Edit Profile

|-¢‘_;_-|'1.||1 a Problem Delete Account

Table 7. PSPro Objective Criteria

Objective
Navigable ® Navigation bar, FAQs, and Contact buttons consistently placed.
(Figures 15 - 18)
e Buttons have text descriptions (Figures 15 - 18)
Predictable e® Well-labeled, uniformly colored buttons
e Consistent button design site-wide (Figures 15 - 18)
e Same button colors in dark/light mode (Figure 15)
Flexible ® Follows fixed search order
® Offers dark/light mode (Figure 18)
o Two filters refine search (Figure 16)
Assistive ® Text instructions and FAQs on each page (Figures 15 - 18)
(Appendix I)
e Return buttons on summary pages (Figures 16)
e "How To Use" tutorial option in settings (Figure 18)
Visually Distinguishable e Color pairs ensure a contrast ratio > 4.5:1 (Appendix I)
Graphically Consistent ® Four major colors used (Appendix I)
e Uniform font: Times New Roman
e Same button colors for dark and light mode (Figure 15)
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7.0 Proposed Conceptual Design Specifications

Using Elicit as a benchmark, we applied the Pugh Method to compare alternative designs (Appendix M).
ASAP Research emerged as the preferred choice, meeting or exceeding all objectives and fulfilling the
client’s need for a user-friendly, intuitive, and accessible website for navigating backend processes
(Section 2).

ASAP Research's standout feature of presenting articles in tables (Figure 19) enhances usability [40].
Tables allow users to compare article information on a single page, reducing the need for navigating
individual summaries [41], while the summary, image, and PowerPoint overviews also boost
predictability [42].

ASAP surpasses other designs in flexibility, enabling users to perform tasks in any order with extensive
customization (Figures 11-14, 20) [43]. While FastPapers excels in visual distinguishability, ASAP
balances aesthetics with contrast standards [44]. Similarly, PSPro boasts superior assistive features, but
ASAP's predictability reduces their necessity [45].

Search Page
[I1 ASAPRESEARCH
£ Back [ ]I = Fimns
SEARCH TITLE
::r:r::::r | T Fawailissd Amich ] N S—— Curmmrifiiers | [ Pl @ | [ ez @ | [ A @
'
Paper Info Brief Summary Figures PowerPoint
Tabulated Search Results
Paper Tila |I:::-.---n...|--|....- il |:|:!I-..|...- :.|..-_I N Iemage 1 Tiiile Fomifolal Tie . Help Reduce Repeated
Aasibvors ik | i — . | | | Mavigation
Dhatw | 0 et 4l mars nes, pindeie s b vl . h
f‘h‘lll.'nl.h'h ] Pl Hurmisy LT Povweer Paint
FIFII' Title Iomigga 1 Titila Poowyer Pii=tl T e
Aaglhars . | | - |
Do | D00 “
&
L. r
A
Structured Information Overviews lmproves Predictability
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Figure 2.0 ASAP customization.

ASAP Research fulfills the client's needs by offering an intuitive and quick method to navigate between
summarizing and generating PowerPoints for research articles. It fulfills functions, exceeds objectives,
and satisfies constraints (Section 6.3.2 and Appendix k).

8.0 Measures Of Success

The conceptual design will undergo testing for predictability and navigability. Predictable designs
enhance user efficiency [46], while effective website navigation improves content accessibility [47].
These objectives aim to optimize access to summarized articles, a central aspect of the web interface's

purpose.

First, a prototype of the website will be created. The prototype will have the same interface as the
conceptual design and present all the features required. It will be an interactive design completing all the
functions, however, it will generate mock summaries instead.

To adhere to industry standards, the design's compliance with WCAG guidelines (from 5.2 Objectives)
and usability testing [48] will be monitored. Table 8.1 details the testing methods and data collection.
The testing will involve:

e 5 Facilitators: Team members guiding participants through the process [48]
e 15 Participants: Representative users from target population of students and professors [48, 49,
50]


https://www.figma.com/proto/fDwbRJrQsh4haLgkeZQ9Ht/ASAP-Research?type=design&node-id=1-4&t=bppdwlycwfvnBJmC-1&scaling=scale-down&page-id=0%3A1&starting-point-node-id=1%3A4&mode=design

Table 8.2 Test Method and Data Collection
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Test Method Data Collection & Significance
User performs tasks Task Success Rate [53]
Tasks were derived from user goals, e Completed task = successful attempt
transformed into scenarios, and e Calculation: successful attempts/total attempts x100
segmented into multiple user e A success rate above 78% is above average [54]

interactions (Appendix N) [52].

Task Completion Time [53]
completion.

attempts

interactions (Appendix N)

e Measure time from participants' confirmation of task to
e (Calculation: Average the time taken of successful

e User interactions should be 5-second intervals [55].
Each task should be less than 5 X the number of user

Usability Testing:

1. Gather 15 participants, and separate them into groups of 5. Each group will meet with the team

for 1 hour. One facilitator per participant will be allocated.

2. Participants will share their screens and complete 5 tasks, with facilitators timing and tracking

completion. The tasks are:

a. You want to find an article
i.  You want to generate a summary and export it.
ii.  You want to generate a powerpoint and export it

b. You want to summarise articles you have saved on your laptop
i.  Generate a summary for your own upload, and export it
ii.  Generate a PowerPoint for your upload, and export it

c. Save a summary you like for later.

d. Visit a summary you saved.

Figure 8.1: Timeline including dates, location, and personnel

8 !
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9.0 Conclusion

In conclusion, we propose ASAP Research to fulfill the client's need for an intuitive and accessible
website that summarizes and generates PowerPoints for research articles (Section 7). Our next step
involves seeking approval from Dr. Kassner to prototype ASAP Research. Following that, we will
develop and test the prototype against usability measures (Section 8). Using the collected data, we'll
present ASAP Research as a viable solution for the final presentation.
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Appendix A: Client Statement

Below is a direct copy of the client statement provided to us from Dr. Kassner.

I envision an automated research literature review system using Al, which will provide key points
and summaries as a Word file for me and also automatically generate a PowerPoint summary. I
would also like to collate several summaries and PowerPoint files from different paper reviews
together. This would be very useful to speed up the preparation for talks at Journal Clubs, potentially
Teaching and aiding with the write-up of introductions and discussions for manuscripts and perhaps
grant applications. Ideally, articles can be imported from Pubmed or Google Scholar and my
personal library/reference manager. It would also be useful to export/connect each new reference to
my reference manager.

Appendix B: Client Meeting 1 Notes

Below is a summary of the key information obtained within the client meeting with Dr. Kassner on Feb 2
from 3-4pm.

Possible Inputs
- User inputs keywords - search for articles through pubmed database - isolate relevant articles
- User Inputs PDF of paper
- User Inputs DOI

Output:
- Automatically provides extensive summaries in a word file
- Also provides brief summary (paper abstract) and key graphics directly in system
- Downloadable output
- User has the option to output powerpoints with graphics

Objectives:
- Create bibliography in IEEE, APA, or MLA (can select which format)
- Scientific language along with simplification option
- Usernames + Passwords

- Windows and linux compatible

- Chrome compatible

- Must be a software program

- Usable for entire team

- Utilizing cloud based or local applications

Note: Dr. Kassner mentioned a systematic literature review system. However, she said this feature would
be optional, and maybe too advanced for us. Therefore, we have decided against including it within our
scope.

Other Notes:
e Wifi is available
e Uses Chrome
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Appendix C: Client Meeting 2 Notes

Below is a summary of the key information obtained within the client meeting with Dr. Kassner on March
8th from 3-4pm.

Comments about the PR
- Dr. Kassner understood the focus on integrating existing programs into one program through an
intuitive user interface
- Therefore problem statement was to her liking
- Limited comments about the service environment and stakeholders
- Mentioned interest in detail required
- Functions were approved
- Objectives were approved
- Constraints were approved
- The flashing lights did not seem to apply, suggested removing it

General Comments
- Approved the general direction we were taking
- Mentioned it is very common in the industry to use existing research and data instead of starting
from scratch

Appendix D: Problem Statement

Appendix D outlines supplementary information regarding the problem statement. Figure C1 outlines the
current process of utilizing Al systems for research. And table C1 describes the current capabilities of Al
websites used for scientific research.

Manually Search For Download Article

Research Articles PDF Upload PDF Into Al

Al Program J

Returns Text Manually Search Manually Create
Summary Tables And Figures PowerPoints

N
Figure 1. Academic research process [59].

Table C1. Capabilities Of Current Al Programs
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Al Program

Sci Sum [60] | Humata [61] Elicit [33] | Sci Space | Canva GPT [65] | Copilot [67]
ChatPDF [62] [64] Beautiful AI [66] | ChatGPT [68]
Reader.Al [63] G cloud AL [69]

Academic Research
Specific

PDF Upload

DOI/URL Upload

Built-in Searching
Of Research Articles

Text Summary

<
<
NS
NS
<

Customizable

Summaries

Multimodal

Summary

Chat Bot

PowerPoint Creation

NS

The following list provides general notes on each program:
e Sci Summary

O

O O O O O

Offers summarization from url, pdf, and text.

Includes figures in summaries (multimodal).

Does not offer powerpoint presentations or synchronization to research databases.
Pretty intuitive and clean user interface.

Can also collate multiple summaries.

Provides a chat option where you can ask specific questions about the paper and it will
respond.

e Humata.ai

Offers upload of pdf, Doc, Powerpoint.

Summarizes text of article, but does not provide multimodal summary.
Provides a chat option

Other similar applications include: ChatPDF, Reader. Al

Offers a search function of a database of public papers.

Can also summarize PDFs.

Can customize the information that is summarized (ie, choose abstract, methodology, etc)
Intuitive and easy to use.

Sci Space is very similar to elicit, but offers a chat bot.

e Scite.ai [71]

Given a prompt, will generate a response that cites existing papers.
You can access the cited papers and read brief excerpts that include the relevant
information.

e Scholarcy [72]



https://scisummary.com/?gad_source=1&gclid=CjwKCAiAuYuvBhApEiwAzq_YiYGzqAF6adF8jYe2w3Bp9MKlxuuW3qaurgrXNjv_AVHwH0juC2g0DRoC-6EQAvD_BwE
https://app.humata.ai/
https://www.chatpdf.com/
https://reeder.ai/
https://elicit.com/?workflow=table-of-papers
https://typeset.io/
https://chat.openai.com/g/g-alKfVrz9K-canva
https://www.beautiful.ai/presentation-software
https://copilot.microsoft.com/
https://openai.com/
https://cloud.google.com/ai/generative-ai?_gl=1*179l2um*_up*MQ..&gclid=CjwKCAiAuYuvBhApEiwAzq_YiWPAYsS9sdhQAneM_6lcJ3kzy9BYghBqBQZ8u-TdsugQteVaHYYE8BoC6VAQAvD_BwE&gclsrc=aw.ds&hl=en
https://www.googleadservices.com/pagead/aclk?sa=L&ai=DChcSEwjuyuL27NaEAxUVbUcBHeQwB9MYABAAGgJxdQ&ase=2&gclid=CjwKCAiAuYuvBhApEiwAzq_YiR63qU24mniHXlvqdkKQX5zYqOYfDpU6daxjtuclMv5NkSYbFlymDBoCfSAQAvD_BwE&ohost=www.google.com&cid=CAESV-D2G59_6fqIFFzd11dQgVA-wgtkuIlcqAFR6YqiWLoQGo0wYVwXQbV_5E2f7cbS9IcvGjOk8b_apvbcVwlzo6CLJOFNwvcBIYaOOLdudykqqNNTCZXzvQ&sig=AOD64_0dvJATgZrh_-mhjOxggocR5m2AWw&q&nis=4&adurl&ved=2ahUKEwi2l9327NaEAxWGg4kEHVrkA8QQ0Qx6BAgFEAE
https://scisummary.com/?gad_source=1&gclid=CjwKCAiAuYuvBhApEiwAzq_YiYGzqAF6adF8jYe2w3Bp9MKlxuuW3qaurgrXNjv_AVHwH0juC2g0DRoC-6EQAvD_BwE
https://app.humata.ai/
https://www.chatpdf.com/
https://reeder.ai/
https://elicit.com/?workflow=table-of-papers
https://typeset.io/
https://scite.ai/assistant
https://www.scholarcy.com/
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o will summarize pdf powerpoint, etc.
o Similar to elicit, it categorizes the summaries into sections.
o It can also provide flashcards
e Copilot
o Not explicitly for summarizing scientific articles, but you can upload the pdf and it will
summarize it.
o Will not provide a multimodal summary.
e Open Al:
o provides a variety of Al and LLM tools.
o Notably ChatGPT 4 can summarize pdfs, and there’s custom GPTs that can create
presentations (such as Canva GPT).
o However, like co-pilot the interface isn’t streamlined for research article summarizations
and does not search databases.
o Moreover, if you wanted to create presentations, the transfer of information would not be
seamless. You would have to manually perform the transfer.
e Beautiful Al
o Automatically generates powerpoint decs from information and images.
o Does not summarize any information
° le cl Ai model
o Very similar to open Al models.
o Lacks an ability to search for research articles.
o Lacks focus for summarizing research articles.
e Pop Al
o Comprehensive tools for multimodal summarization and presentation creation
o However, it does not include research databases.
o Moreover, not research focussed (similar to open Ai and google cloud).

Appendix E: Function Generation

From the problem statement (Section 2.0), the following primary functional basis was generated: Control
the transfer of information. The functional basis translates to the primary function: help the user navigate
through back-end processes. Subsequently, functional decomposition was performed on relevant Al
programs (Appendix C) to develop the following secondary functions:

e Direct users to their destination
e Accept user input to navigate the website
e Present output from the back end processes


https://copilot.microsoft.com/
https://openai.com/
https://chat.openai.com/g/g-alKfVrz9K-canva
https://www.beautiful.ai/presentation-software
https://cloud.google.com/ai/generative-ai?_gl=1*179l2um*_up*MQ..&gclid=CjwKCAiAuYuvBhApEiwAzq_YiWPAYsS9sdhQAneM_6lcJ3kzy9BYghBqBQZ8u-TdsugQteVaHYYE8BoC6VAQAvD_BwE&gclsrc=aw.ds&hl=en
https://www.googleadservices.com/pagead/aclk?sa=L&ai=DChcSEwjuyuL27NaEAxUVbUcBHeQwB9MYABAAGgJxdQ&ase=2&gclid=CjwKCAiAuYuvBhApEiwAzq_YiR63qU24mniHXlvqdkKQX5zYqOYfDpU6daxjtuclMv5NkSYbFlymDBoCfSAQAvD_BwE&ohost=www.google.com&cid=CAESV-D2G59_6fqIFFzd11dQgVA-wgtkuIlcqAFR6YqiWLoQGo0wYVwXQbV_5E2f7cbS9IcvGjOk8b_apvbcVwlzo6CLJOFNwvcBIYaOOLdudykqqNNTCZXzvQ&sig=AOD64_0dvJATgZrh_-mhjOxggocR5m2AWw&q&nis=4&adurl&ved=2ahUKEwi2l9327NaEAxWGg4kEHVrkA8QQ0Qx6BAgFEAE

Appendix F: Objectives
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This appendix outlines information pertaining to the objectives. Figure E1 showcases the responses for
the survey question about the comprehensive summaries content which was conducted with 5 PhDs
through google forms.

What content should it include? Please select all that apply.

5 responses

Background information

Publisher/Authors

Date

Methodology

Key Findings

18 copy

5 (100%)

5 (100%)

5 (100%)

Figure E1: Responses from the survey

The rank of the objectives were generated using pairwise comparison which is shown in Figure E3.

Visually Graphically
Navigable |Distinguishable| Predictable Assistive Flexible Consistent Total Rank
Novigte | - 1 1 1 1 1 5 1
pistnstae| O _ 0 0 0 1 1 5
Predictable 0 1 1 1 1 4 2
wsive | 0 1 0 _ 0 1 2 4
Flexible 0 1 1 3 3
Pl I 0 0 0 0 6

Figure E2. A pairwise comparison of objectives. A link to this comparison can be found here.


https://docs.google.com/spreadsheets/d/13F66lDci5EW0s4F0sx4nJ7tIcjFnQzq4iHUoe3je7k4/edit?usp=sharing

Appendix G: Keyword Definitions {Objectives}

Table G1 shows the definition of keywords from objectives.

Table G1: Keyword definition

38

Keyword Definition
e Page A single viewable unit within a website.
e Links Hyperlinks connecting different web pages.

e Navigational components

Elements aiding navigation within a website.

e consistent

Uniform or standardized across instances.

e tasks Actions or operations to be performed.
e action Specific behavior triggered by user input.
e Output Result or response produced by a system.

e user input

Information or commands provided by users.

e Error messages

Notifications indicating incorrect input.

e Help links

Resources offering assistance or guidance.

e contrast ratio of 4.5:1

Standard for text-to-background contrast.

e indicating an action

Signifying an operation or process.

e clements

Components or parts of a system or design.
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Team members individually developed a minimum of 15 solution components from research where after
they were briefly feasibility checked. Table H1 shows these solution components generated per section

after the brief feasibility check.

Table H1. Total ideas per section after the feasibility check. See the sheets file for more information.

Input Method
PDF Upload Article Search
PC File Manager Amazon Fllter System
Drag and Drop Search Customization
Voice Input Suggestive autofill
Rlch Text Editor “Recently searched” function
Textbox “View similar articles” section
Output Format

Summary Format

Powerpoint Format

User selects output options

Upload own template

PDF Preview with User Highlighting

Choose between 2 basic templates

Word Doc Download

Synchronize with template website

Gallery of Interactive Data Visualizations

Formatted by summary section

Gallery of Summary Previews

User chooses included summary topics

Drag and Drop Summary Creator

User chooses/uploads figures to input

Recursive Chat Process

Figures automatically formatted

Endless Summary Previews (Refreshes)

Scroll-Through with Popups

Image Popups with Summary

Real-time Output (ChatGPT Output)

Article and Summary Information Formatted in
Table

Accessing Past Outputs Format

Photo Gallery

Google Drive Clone

Calendar

List

Thumbnail Preview

Bookmarking feature

Past Searches File



https://docs.google.com/spreadsheets/d/1SUAQ4zLH6nFFddWRsgsCDJV7mpPdOb5dQxkS2kLjxoY/edit?usp=sharing
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Brief Summaries of Past Uses

Method of Navigation

File Explorer Clone Module focused (quercus)
TV Menu Format 1 Large Page
Point/Click Slides (Prezzi) Tabbed navigation
Left/Right/Top/Bottom Panels Conversational Al
Slideshow Swiping Floating Navigation
Sections Centered at top Dynamic Progress Tracker
Drop-down menu Scroll-Through
Table with headers Icon focused Navigation
Menu options opens different Ul pages Step-by-step survey

Flowchart website

Past Searches Format Miscellaneous Ideas
Linked Folder Automatic Powerpoint Generation
Recent Folder Powerpoint generated by request

Virtual Doc Library Adaptable file viewing
Date Search Responsive Website Design
Keyword Search Customizable website colors

= Customizable text

= Customizable theme

Combining one result from each subsection would result in 5 * 5 * 12 * 7 * 8 * 10 * 9 * 5 = 7560000
combinations of full solutions. Instead of matching solutions from each subsection and creating an
extraneous amount of sub-par ideas, the team focused on matching the best ideas from each subcategory
seen in the morph chart in Table H2. Note that this only includes the first 10 ideas generated from the

morph chart. A full morph chart of the 60 complete solutions can be found in this spreadsheet.

Table H2. A morph chart of full solutions generated from this spreadsheet. Note each color corresponds to

the same solution (one idea component chosen per section).

Table H2. A morph chart of complete solutions. Each color corresponds to a different solution.

Input Method Presentation Output Method of Navigation

Searches

Past

Format

PDF Article
Upload Search

Powerpoint
Format

Accessing
Past Outputs List 1

TV Menu Format

Summary Format List 2

PC File | Amazon Fliter
Manager System

Drag and Search
Drop Customization

Voice Suggestive Word Doc Download Synchronize with Calendar

Tabbed

Linked Folder

1 Large Page | Recent Folder



https://docs.google.com/spreadsheets/d/1IUC9xEBTuHzVzNHW00OUk-TN_pUZO1Y8SN9uoHQoQjc/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1IUC9xEBTuHzVzNHW00OUk-TN_pUZO1Y8SN9uoHQoQjc/edit?usp=sharing

PC File
Manager

Amazon Fliter
System

Search
Customization

Suggestive
autofill

Rich Text
Editor

Gallery of Interactive Data
Visualizations

Gallery of Summary
Previews

Figures
automatically

Recursive Chat Process formatted

Upload own
template

Choose between 2
basic templates

Synchronize with
template website

Real-time Output (ChatGPT
Output)

Article and Summary
Information Formatted in
Table

User chooses
included summary
topics

Past Searches
File

Photo Gallery

Calendar

41

navigation

Sections

Centered at top Linked Folder

Drop-down menu

Table with
headers

Virtual Doc
Library

Icon focused
Navigation

Step-by-step

survey Date Search

Module focused
(quercus)

File Explorer
Clone

List

Tabbed

TV Menu Format navigation

As a result of final ideas developed from the morph chart, sample final ideas were sketched and discussed

as shown in Figures H1-H3 on an in-person whiteboard.
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Figure H1-H3 above shows the final ideas briefly sketched from the morph chart in Table H2.



Appendix I: Idea Selection
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The following Appendix details idea selection for this project. The design team started with a feasibility
check as shown in Figures 11-13, then a multi-voting round in Figures 14-16.

idea

feasible?

User Inputs Types

Drop down menu to select mput type (DO, PDF, Search)

All mput types are visible on screen (like a table with headers)

PC File Manager

Drag and Drop

Rich Text Editor

Textbox

Vaoice Input

Al-thought recognition navigational controls

Ome input type is displayed at a time in 2 box, but you can switch to a different imput
type by pressing an arrow to the left or right of the box

telepathic user input

arrows sections at the top of the box az a header

Search Customization

Menu system similar to amazon, to the left and below the search bar

Search customization expands from “settings”™ icon to the right of the search bar

Navigational Elements

Top centered navigation bar (constant)

Left centered navigation bar (dizappeaning)

Table with headers

Drop-down menu

Slideshow Swiping

Module focused (quercus)

Flowchart website

1 Large Page

Tabbed navigation

Conversational Al

Floating Mavigation

Dynamic Progress Tracker

VR Interface

File Explorer Clong

Figure I1. Feasibility Chart (1/3)

too much on 1 screen

out of scope, magic solution

magic sclution

not possible

not within scope

green=yes, orange=grey area,
red=no
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TV Menu Format

L=ft/Right Top/Bottom Panels
Point/Click Slides (Prezzi)
lcon focused Mavigation

4-dimesnion navigation
“tutorial” on how to use site for first time user
Website has tabs (like Chrome) to keep track of past actions

Summary Format

magic selufion, makes Ul complicated

compatible 7

Uzer chooses included summary topics

POF Preview with User Highlighting

Real-time Quput (ChatGPT Cutput)

Gallery of Interactive Data Visualizations

Drag and Drop Summary Crealor

Fecusive Chat Process

Endless Summary Previews (Refreshes)

Image Popups with Summary

Scroll-Through with Popups

Article and Summary Information Formatied in Table

Separates different articles by rows and automatically outputs paper title, authors, and
dot/access mn left colmn

Ability to add more columns for different article sections
[Presentation Format

space?

PowerPoint generation is automatic
Uszer chooses/uploads figures to input

PowerPoint generation is only performed upon request
Figures automatically formatted

fipures allow user to hover over to recieve more context

(Choose between 2 basic templates

Formatted by summary section

Synchronize with template website

3D holographic display

Ul color scheme alternates simular to 2 mood ring depending on user's emotional state
uzer-zelected color scheme

includes last slide of references

magic sclufion, out of scope

out of scope, not possible, not necessary

Figure 12. Feasibility Chart (2/3)
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Past Searches Format

Search a specific date and cutputs searches that day

“Wiew similar arlicles™ section

Suggestive autofill

calendar

Thumbnail preview

Search Customization

photo gallary

Amazon Fliter System

Search by keywords to find all past summaries related to them

Provides a list of all past searches that vou can scroll through

Past searches just provide brief summaries (ne figures or powerpoints), only if
expanded iz additicnal informatien provided

favaorites tab

miscellanous

Wek page has a banner with header buttons on the top of the zcreen (similar to
footlocker) to navigate to each funection of the website, can aceept files by opening the
computer’s file manager, digplays summarized articles and ppt 23 2 pdf, displays past
summaries in Goople Drive’s list lavout

Uze one long web page where the user serolls down to each function, drag and drop
files to import, displays articles and ppt using a built in file viewer (like quercus),
displays past summaries in Google Drive’s grid layout

Have a single menu button to navigate to the website’s features, can accept files by
opening the computers file manager, displays summarized articles and ppt as a pdf,
view past summaries from a calendar

Google drve clone: “New Summary™ button on top left, most of the page iz a list of
past summaries, opening a summeary will open a new tab/app to view

Windows file manager clone: a more compact view with a list of website features on the
left, small icons, past summaries In a compact list talong up the rest of the screen

practicality?

memaory?

Figure 13. Feasibility Chart (3/3)



idea # Votes

User Inputs Types max 2 voles/person
Dirop down menu to zelect input type (DOI, PDE, Search) 0
PC File Manager 5
Drag and Drop =
Rich Text Editor 1
Teutbox 1
(Ome input type is displayed at a time in 2 box, but you can switch to a different mput

tvpe by pressing an arrow to the left or nght of the box 0
arrows ' zsections at the top of the box as a header 0
Search Customizaiion max 2 votes/person
Menu system somilar to amazon, to the left and below the sezrch bar

Search customization expands from “zettings™ icon fo the right of the search bar 2

Navigational Elements

max 3 voles/person

Top centered navigation bar (constant)

Different menu options and opens a different Ul web page

Table with headers

Drop-down menu

Slideshow Swiping

Module focused (Quercus)

Flowchart website

1 Large Page

Tabbed navigation

Dynamic Progress Tracker

File Explorer Clone

TV Menu Format

Lefi/RightTop/Bottom Panels

Point/Click Slides (Prezzi)

Icon focused Mavigation

“tutorial” on how to use site for first tome user

P =S| |Sc|KR|Sc|o|lw| a|l=]|D|da]|k (S

Summary Format

max 3 voles/person

User chooses included summary topics

(%)

PDF Preview with Liser Highlighting

Figure 14. Multivoting Round 1 (1/3)
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Real-time Cuput (ChatGPT Output)

Gallery of Interactive Data Visualizations

Drag and Drop Summary Creator

Recusive Chat Process

Endless Summary Previews (Refreshes)

Image Popups with Summary

Scroll-Through with Popups

Arficle and Summarny Information Formatied in Table

FIlFI | S || S|k =S

Separates different articles by rows and autematically outputs paper title, authors, and
doi/access in left column

[§%]

Presentation Format

3 votes

PowerPoint generation i3 automatic

User chooses/uploads figures fo input

PowerPoint generation i3 only performed upon request

Figures automatically formatted

figures allow user to hover over fo recieve more context

Choose between 2 basic templates

Formatted by summary section

Synchronize with template website

user-zelected color scheme

templete 13 standard

S| S (eSS S | S

Past Searches Format

2 votes

Search a specific date and cutputs searches that day

Wiew similar arficles™ section

Suggestive autofill

Thumbnail preview

Search Customization

Search by keywords to find all past summarnies related to them

PRI | =S| ==

Past searches just provide brief summaries (no figures or powerpomts), only if
expanded iz additional information provided

favorntes tab

Figure I5. Multivoting Round 1 (2/3)
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miscellanons

1 vote

Web page has a banner with header buttons on the top of the screen (zimilar to
footlocker) to navigate to each function of the website, can accept files by opening the
computer’s file manager, displays summarized articles and ppt as a pdf, displays past
[snmmaries in Goople Drive’s list lavout

Usze cne long web page where the user scrolls dowm to each function, drag and drop
files to mmport, displays articles and ppt using a bult in file viewer (like quercus),
displays past summaries in Goeogle Drive’s gnd layout

Have a zingle menu bufton to navigate to the website's features, can accept files by
opening the computer’s file manager, displays summarized articles and ppt a5 a pdf
view past summaries from a calendar

Google drive clone: “New Summeary™ button on top left, most of the page iz a list of
past summaries, opening a summary will open a new tab/app to view

Windows file manager clone: a more compact view with a list of website features on the
left, small icons, past summaries in a compact list taking up the rest of the screen

Figure 16. Multivoting Round 1 (3/3)

The multi-voting figures (1.4-1.6) represent that of partial solutions. Each section was allocated a specific
number of votes per person. Following this round, multi-voting was performed upon full-solutions where
each team member was allowed a maximum of 10 votes for the 62 full-ideas existing. This is shown in
figures 17-112. Solutions with 4 or greater votes were selected for the graphical decision chart and are

highlighted.



sodution

# wotes

PC File Manager, Rlch Text Editor, Drag and Ovop, Search
Customization, Suggestive autofill, Endless Summary Previews
{Refreshes), Drag and Drop Summary Creator, Article and Summary
Information Formatted in Table, Synchronize with template website, Liser
chooses included summary topics, Figures automatically forrnatied, User
chooses/uploads figures to input, Brief Summarnes of Past Uses,
Bookmarking feature, Calendar, Brief Summaries of Past Uses,
Slideshow Swiping , Menu options opens different Ul pages, TV Menu
Format, Flowchart website, 1 Large Page, Conversational Al
Step-by-step survey, Keyword Search, Virual Doc Library

DOrag and Drop, Textbox, Suggestive autofill , "Recently searched”
function, Image Popups with Summary, User selects output options,
Formatted by summary section, Figures automatically formatied, Photo
zallery, Thumbnail Preview, Left/RightTop/Bottom Panels, Menu options
opens different Ul pages, Tabbed navigation, Conversational Al, Linked
Folder, Linked Faolder

‘Voice input, Amazon Filter System, Word Doc Downboad, Calendar, TV
Menu Format, Recents Folder

Rich Text Editor, "Recently Searched"” Function, User selects ouput
options, Choose bebtwesn 2 basic templates, Photo gallery, Point'Click
slides (Prezzi), Floating Mawvigaion, Date Search

Drag and Drop, Voice Input, Search Customization, “Recently searched”
function, POF Preview with User Highlighting., Real-time Ouput
(ChatGPT Cutput), Upoad own template, User choosesiuploads figures
to input, Google Drive Clone, List, Drop-down menu, File Explorer Clone,
Module focused (quercus), Floating Mavigation, Linked Folder, Recent
Folder

Textbowx, “View similar aricles” section, Drag and Drop Summarny Creator,
Upoad own template, Bookmarking feature, Flowchart website, Dynamic
Progress Tracker, Wirtual Doc Library

PC Flie Manager, Amazon filter system, recusive chat process, figures
automatically formatted, section centered at top, step-by-step survey,
linked folder

DOrag and drop, "Recently searched” function, POF Preview with User
Highlighting, User chooses/uploads figures fo input, Google Drive Clone,
File Explorer Cline, Maodule focused {Quercus), Recenis folder

‘foice input, Search customization, gallery of interactive data
visualizations, Choose between 2 basic templates, Past searches file,
Table with headers, lcon focused navigation, Virtual doc library,

Figure 17. Full-solution multi-voting (1/6)
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Rich text editor, Suggestive autofill, Gallery of summary previews,
Upload own template, List, Drop down menuw, Tabbed navigation, Date
searnch

Textbos, PC File Manager, Suggestive autofill , Image Popups with
Sumirnary, Scroll-Through with Popups, “View similar arlicles” section,
Upoad own template, Formatted by summary section, Google Drive
Clone, Calendar, Menu options opens different Ul pages, Menu options
opens different Ul pages, 1 Large Page, Step-by-step survey, Linked
Folder, Keyword Search

PC file manager, search customization, Drag and drop summary creatos,
Upload own tempalte, Bookmarking feature, Point'click slides {Prezzi),
lcon focused navigation, Date search

Drag and drop, "Recently searched™ function, PO Preview with user
highlighting, user chooses included summary topics, Bookmarking
feature, Sections centered at top, Floating navigation, Recents folder

‘ioice input, Amazon filter systemn, real-time output (ChatGPT output),
synchronize with template website, Photo gallery, Left/rightttop/bottorn
panels, Module focused (Qlercus), Linked folder

Flch Text Editor, Drag and Drop, "Recently searched™ function,
Suggestive autofill . Article and Summary Information Formatted in Table,
‘Word Doc Download, Formatied by summarny section, Figures
automatically formatied, Calendar, Bookmarking feature, File Explorer
Clone , Table with headers, Scroll-Through, 1 Large Page, Keyword
Search

FC File Manager, Rich Text Editor, Suggestive autofill , “view similar
articles” section, Word Doc Download, Werd Doc Download, User
chooses/uploads figures to input, User choosesiuploads figures to input,
Thumbnail Preview, Past Searches File, Thumbnail Preview, Sections
Centered at top, Slideshow Swiping, Dynamic Progress Tracker, Module
focused (guercus), Keyword Search, Virteal Doc Library

PC File Manager, Virtual Doc Library, Keyword Search, Dynamic
Progress Tracker, Slideshow Swiping , Sections Centered at top,
Thumbnail Preview, Past Searches File, User chooses/uploads figures to
input, Word Doc Download, Waord Doc Download, Suggestive auwtofill |
Plch Text Editor

Drag and Drop, Amazon filker system, Gallery of summarny previews, User
chooses indluded summary topics, Brief summaries of past uses, TV
menu format, module focused (Quercus), Virtual doc library

‘oice input, "view similar arficles" section, Gallery of interactive data
visualizations, user chooses/uploads figures to input. Phaoto gallery,
Menu options opens different Ul pages, Dynamic progress tracker,
Linked folder

Figure I8. Full-solution multi-voting (2/6)
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Rich text editor, Search customization, Recusive char process, Choose
betwesn 2 basic tempaltes, Google Drive clone, Drop-down menu,
Ste-by-step survery, Date s=arch

Textbox, Suggestive autofill, Word Doc Download, Endless Summary
Previews (Refreshes), Synchronize with template website, Calendar,
Lefi'RightTop/Bottom Panels

PC File Manager, “Recently searched” function, Image Popups with
Summnary, Figures automatically formatied, List, File Explorer Clone, 1
Large Page, Recent Folder

DOrag and Drop, Amazon Fliter System, Real-time Ouput {ChatGPT
Citput), PDF Preview with User Highlighting, Choose between 2 basic
templates, Upoad own template, Photo Gallery, Google Drive Clone,
Left/RightTop/Botlomn Panels , Dynamic Progress Tracker, Keyword
Search, Point'Click Slides {(Prezzi}, Conversational Al, Linked Folder,

‘\Woice Input, Search Customization, Arlicle and Surmmary Information
Formatted in Table, Formatted by summany section, Past Searches File,
Drop-down menu, Scroll-Through, Date Search

Rlch Text Editor, Suggestive awtofill , User selects output options,
Choose between 2 basic templates. Thumbnail Preview, Shideshow
Swiping, Floating Mawvigation, Linked Folder

Textbox, “Recently searched” funciion, POF Preview with User
Highlighting, Synchronize with template website, Brief Summaries of
Past Uses, TV Menu Format, lcon focused NMawigation, Virtual Doc
Library

PC File Manager, “View similar arficles” section, Gallery of Inferactive
Data VWisualizations , User chooses incleded surmmarny topics, User
chooses/uploads figures to input, Thumbnail Preview,
LeftRightTop/Botiomn Panels . Date Search, Floating Mavigation

Orag and Drop, Amazon Fliter System, Gallery of Summany Previews,
Synchronize with template website, Calendar, Sections Centered at top,
Module focused (gquercus), Date Search

‘oice Input, Suggestive autofill, Scroll-Throwgh with Popups, Upoad own
template, Google Drive Clone, Flowehart website, 1 Large Page, Recent
Folder

Rlch Text Editor, Search Customization, Drag and Drop Summary
Creator, User chooses included summary topics, Bookmarking feature,
Menu options opens different Ul pages, Scroll-Through, Virtual Doc
Library

Textbowx, Suggestive autofill, Recusive Chat Process, User chooses
included summary topics, Google Drive Clone, Table with headers,
Conversationsl Al Recent Folder

Figure 19. Full-solution multi-voting (3/6)
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FPC File Manager, "View similar articles” section, Endless Summary
Previews (Refreshes), Synchronize with template website, Past
Searches File, Point'Click Slides {Prezzi), Tabbed navigation, Date
Saamh

DOrag and Drop, "Recently searched” function, Word Doc Download,
Figures automatically formatted, Bookmarking feature, File Explorer
Clone, 1 Large Page, Keyword Search

Woice Input, Amazon Flliter System, Arbcle and Summary Information
Formatied in Table, Formatted by summary section, List, T Menu
Format, Step-by-step survey, Linked Folder

Rlch Texi Edifor, Search Customization, Real-time Cuput (ChatGPT
Chotput), Upoad own template, List, Point'Click Shides (Prezzi), 1 Large
Page, Keyword Search

Textbox, “Recently searched” function, User selects output options,
Figures automatically formatied, Photo Gallery, File Explorer Clone,
Module focused (guencus), Date Search

FPC File Manager, Suggestive autofill, Image Popups with Summary,
Upload own template, Calendar, Menu options opens different U pages,
Siep-by-step survey, Linked Folder

Crag and Drop, Amazon Flter System, POF Preview with User
Highlighting, Choose between 2 basic templates, Google Drive Clone,
Left'RightTop/Bottom Panels, Dynamic Progress Tracker, Keyword
Search

Vioice Input, "View similar arficles” section, Aricle and Summary
nformation Formatted in Table, Choose between 2 basic templates,
Thurbnail Preview, Slideshow Swiping , lcon focused Mavigation,

Recent Folder

Rich Text Editor, Search Customization, Gallery of Surnmary Previews,
User chooses included summary topics, Photo Gallery, Slideshow
Swiping , Dynamic Progress Tracker. Wirfual Doc Library

Textbox, "Recently searched” function, Gallery of Interactive Data
Visualizations, Formatied by summany secton, Brief Summanes of Past
Uses, Drop-down menu, Floating Mavigation, Wirlwal Doc Library

P File Manager, Amazon Flliter System, Recusive Chat Process, User
chooses/uploads figures to input, Past Searches File, Flowchart website,
Scrdl-Through, Recent Folder

Crag and Drop, “View similar articles” section, Image Popups with
Summary, User chooses/uploads figures to input, Brief Summarnies of
Pasi Uses, Table with headers, Tabbed navigation, Keyword Search

Figure 110. Full-solution multi-voting (4/6)
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“Woice Input, Search Customization, Endless Summary Previews
{Refreshes), Figures automatically formatted, Calendar, TV Menu Format
. Conversational Al, Virtual Do Library

Rich Text Editor, Suggestive autafill, Scroll-Through with Popugps, Upoad
own template, List, PointClick Shides (Prezzi), 1 Large Page, Keyword
Saarnch

Texthox, "Recently searched” funciion, POF Preview with User
Highlighting, Choose beiween 2 basic templates, Bookmarking feature,
Left'Right Top/Bottorn Panels, Step-by-step survey, Recent Folder

PC File manager, “View similar arficles” section, Aricle and Summary
Information Formatied in Table, Synchronize with template website, Past
Searches File, Drop-down menu, lcon focused Mavigation, Linked Folder

Drag and Dirop, Amazon Fllter System, Gallery of Interactive Data
Visualizations, User chooses incduded summiary topics, Calendar, Table
with headers, Dynamic Progress Trackes, Date S=arch

Woice Input, Seanch Customization, Realtime Cuput (ChatGPT Cutpat),
Upload own template, Brief Summaries of Past Uses, Point'Click Slides
[Prezzi), Conversational Al, Wirual Doc Library

Rlch Text Editor, Suggestive awtofill, Word Doc Download, User
chooses/upboads figures to input, Thumbnail Preview, Sections Centered
at top. Module focused (quercus). Keyword Search

Texthox, "Recently searched”™ function, User selects output options,
Figures automatically formatted, Photo Gallery, Menu options opens
different U pages, Tabbed navigation, Linked Folder

PC File manager, "Wiew similar articles” section, Gallery of Surmmany
Previews, Figures sutomatically formatted, List, Sections Centered at
top, leon focused Mavigation, Keyword Search

Drag and Drop, “View similar arficles” section, Drag and Orop Summary
Creator, Choose between 2 basic templates, Google Drive Clone, TV
Menu Formmnat, Module focused (quercus), Date Search

‘Woice Input, "Recently searched” function, Recusive Chat Process,
Formatted by summary section, Past Searches File,
Left'Right Top/Bottorn Panels | Tabbed navigation, Recent Folder

Rich Text Editor, Search Customization, Scroll-Throwgh with Popups,
Synchronize with template website, Bookmarking feature, File Explorer
Cloane , Seroll-Throwgh, Date Search

Textbox, Amazon Fllter System, Endless Summary Previews
(Refreshes), User chooses included summary topics, Thumbnail
Proview, Tabla with haaders, 1 Large Page, Fecent Foldar

Figure 111. Full-solution multi-voting (5/6)

55



PC File Manager, "Recently searched” function, Image Popups with
Summary, Synchronize with template website, Photo Gallery, Slideshow
Swiping, Scroll-Through, Wirtual Doc Library 2

Drag and Drop, Suggestive autofill, Article and Summary Informnation
Formatted in Table, User choosesiuploads figures to input, Brief
Summaries of Past Uses, Flowchart website, Step-by-step survey,
Virtual Doc Library 4

Woice Input, Search Customization, Realdime Cuput (ChatGPT Cutput),
Upload cwn template, List, Drop-down menu, Floating Mavigation, Linked
Folder 2

Rich Text Editor, Amazon Fllier System, Word Doc Download, Choose
between 2 basic templates, Bookmarking feature, Menu options opens
different Ul pages, Floating Mavigation, Keyword Search 1

Textbox, Suggestive autofill, Recusive Chat Process, Formatted by
summary section, Google Drive Clone, Flowchart website, Dynamic
Progress Tracker, Linked Folder 1

Figure 112. Full-solution multi-voting (6/6)
The following 10 ideas gathered from multi-voting were utilized in the graphical decision chart below.

Elicit UI

Survey Type

Slideshow type website

Top Menu Bar, with upload and output on one page

apple watch Ul

PDF preview where users highlight sections they want

Drag and Drop summary creator

Google Ul

Gallery view of summaries and ppt

0. Search upload and customization on one page, then move to summary

i Al

o8]

e 4 .9 .
B [/~

o3
1

ot
o5

NOL\\\SG bl e

Predictablé

Figure I7. Graphical Decision Chart of top 10 solutions



Appendix J: FastPapers
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The figures used to demonstrate this prototype were made by modifying screenshots of Google in Canva

[73].

To test the objective of Visually Distinguishable, the colors for each main Ul element were compared in

the table below.

Table J.1 FASTPapers elements and their corresponding colors

Elements Color Used
Logo IB1IB1B
“Summarize” and “Powerpoint” text 1A1C20
“Summarize” and “Powerpoint” button CACACC
Background FFFFFF

Summary/Powerpoint Viewer Taskbar

464F5B

Summary/Powerpoint Viewer Background

F2F2F2

Table J.2 FASTPaper’s Color contrast ratio of background and text

Color 1 Color 2
FFFFFF IBIB1B
CACACC 1A1C20
F2F2F2 464F5B

Appendix K: ASAP Research

Contrast Ratio

17.22:1 [74]

10.42:1 [74]

7.41:1[74]

The website prototype was developed using figma and can be accessed using the link. Table J1 lists the
colors used for each element of the website. The color contrast ratio was calculated and is mentioned in

Table K2.

Table K1. ASAP Research’s elements and their corresponding colors
Elements Color Used
Button Outline 8CAOD7
Button Background EOEI1E1
Background F1F7ED



https://www.figma.com/proto/fDwbRJrQsh4haLgkeZQ9Ht/ASAP-Research?type=design&node-id=1-4&t=Nq7sEgfWFgW5Ur5P-1&scaling=scale-down&page-id=0%3A1&starting-point-node-id=1%3A4&mode=design
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Table K2: ASAP Research’s color contrast ratio of background and text

Color 1 Color 2 Contrast Ratio

000000 F1F7ED

18.94:1 [74]

EOEIE1 000000 16.03:1 [74]

Figure K1 provides an overview of the flexible navigation process of ASAP Research.

| Home Page / Drop Down Menw ‘

—l Click Navigational Element I—
¥ l ¥

Search Page | | Upload PDF Page | | History/Favorites Page

L) L L)

Enter Search | Upload PDF | Search History

| Access Summary or Powerpoint |

Figure K1. ASAP navigational process. Green represents user input and purple represents the website
page.

Figure K2 provides a more in depth description of the search page. When a user enters a search,
they are navigated to a page with search results organized into a table that provides an overview
of each article, summary, figures, and PowerPoint. The user can choose to:

1. Open the original article

2. Favorite the article

3. View full summaries

4. View all figures

5. Generate a powerpoint.
Clicking each option opens a corresponding page overlay (Figure K3)



Mavigates To Home Page Can Enter New Scarch Can Modify Filters

[ AsapR RCH

 Back | D) S

Access Current Search Favourites SEARGH TITLE
L = Al
i Lot I Tile OF Fasariied Aaticle ] TiHe D Exenreed Artics I Currert Fitsrs Fiuel (@ | Fae 2@ s P
Paper Info Brief Summary Figures PowerPoint
Paper Title Liwerm ipsarm dokor St amet. conserteser Irmage | Ticks: Fromrfort Tioe
sbpncing wbt in Faclisn anos ut pelberbnogus
Mathoes solicingdin £ras magna ligely. pora sger
vhermazsbum wed, cursos ol negue. Prom e Gl .E_ +
Dt || DO SCOGT JE MU e SR BT i
o Articin Link 7 Pavarite Full Summary

' |
Losers i st amen conuscenr T | Tinkr
P.w s g afil In Faibes g uf pefmibmioges
ALt sl ndn g bk gty emet
charraatium Eursn il e Pl leu dian
i || 1 LR A, givapere ma o it

@ @ @ Row Repeated For Each Article

Figure K2. ASAP search page.

Return to Search Page
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Figure K3. ASAP article summary overlay after clicking “Full Summary”.



Appendix L: PSPro
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The website prototype was developed using figma and can be accessed using the link. Figure L1 shows
the FAQs page which helps the user to answer some basic questions.

« |EEE
* APA
* MLA

’ | HOME HISTORY FAVOURITES SETTINGS

1. What citation formats are supported?

2. Can | access paper summaries?
Yes, under history tab.
3. Are there filters to refine search results?
Yes, filters include publication date and journal.
4. Can | customize presentations?
Yes, choose from templates or upload custom designs.
5. How do | download presentations?
Presentations can be downloaded as PPT or PDF.
6. Is PSPro compatible with all browsers?
Yes, it works on major browsers like Chrome, Firefox, Safari, and Edge.
7. Can | save search history?
Yes, also you can bookmark papers in your browser.
8. How do | contact support?
Reach out through the "Contact Us" page on the PSPro website

Contact Us

Figure L1: FAQs webpage

Total 4 colors were used in each dark and light mode. Table 11 shows the list of colors used. According to
1.4, Distinguishable WCAG Text to background should have a contrast ratio of 4.5:1. Table I1 and
Figures L2-L4 shows the test for contrast ratio using an online color contrast ratio checker. [75]

Table 11. PSPros’s elements and their corresponding colors

background/ Buttons

Component of the website Light Mode Dark Mode

Background FBF7F4
Foreground Color {Panel color} | F7ESD9 F7E5D9

Navigational elements EBCBBF EBCBBF

Text Colour

683B2B 683B2B

Table 12: PSPros’ color contrast ratio of background and text

Color 1

683B2B

683B2B

F7ESD9

Color 2 Contrast Ratio

EBCBBF 6.14:1 [75]

F7ESD9

7.63:1[75]

262223 12.85:1 [75]



https://www.figma.com/proto/2t0OKW26RTyWfSqiBjaoCz/IDEA-%233?type=design&node-id=65-2413&t=TtYNu0rmy3T2jbYl-1&scaling=scale-down&page-id=0%3A1&starting-point-node-id=65%3A2413&show-proto-sidebar=1&mode=design
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Appendix M: Proposed Conceptual Design

Using Elicit as the datum, we compared the three alternative designs with a five-point scale Pugh Chart to
select our final recommended design (Table M1).

Table M 1. Pugh Method with five-point scale

Objectives Elicit ASAP FASTPapers PSPro
Navigable 0 2 +1 +2
Predictable 0 +2 +2 +1
Flexible 0 +2 0 -1
Assistive 0 0 -2 +2
Distinguishable 0 +1 +2 +1
Consistent 0 0 +1 0

Totals: 0 7 4 5

Since ASAP Research has the highest score, it was selected as the final design proposal.



62

Appendix N: Generating Task Scenarios for Usability Testing

User goals for the website:
e Input an article into the website
e (Generate a summary or PowerPoint for the article
e Export the summary or PowerPoint
e Like and visit past liked summaries

Table N1: Task Scenarios, each user interaction, and total time allocated:

User Interactions Total Time
(interactions x 5 s)
Search Article Route
You want to find an article Start: Home 10s
e Select filters (Optional)
e C(Click Search button
End: Article list page
You want to generate a Start: Article list page 10s
summary and export it. e C(Click “full summary”
e C(Click “word file of...”
End: New tab opened
You want to generate a Start: Article list page 10s
powerpoint and export it e Click “powerpoint”
e C(Click “download powerpoint”
End: New tab opened
Upload Article Route
You want to summarise Start: Homepage 5s
articles you have saved on e Click on upload pdf
your laptop End: Upload page
Generate a summary for your | Start: Upload page 10s
own upload, and export it e C(Click on “view summary”
e C(Click download
End: New tab opened
Generate a powerpoint for Start: Upload page 10s
your upload, and export it e C(Click on “view powerpoint”
e Click Download
End: New tab opened
Favourite
Save a summary you like for | Start: Article list page 5s
later. e C(Click on heart
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Visit a summary you saved.

Start: Home page
e C(Click on favourites




