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ABSTRACT

ARTICLE HISTORY

Geographic information systems (GIS) have become more suitable
for online delivery. But teaching GIS online is challenging because,
without enough interactions with the instructor or among them
selves, students may not understand processes, use critical think
ing, and collaborate effectively on a team project. This study aims to
evaluate two online visual collaboration tools, Padlet and
Conceptboard, in enhancing learner engagement, collaboration,
and visual communication in an online GIS course. We analyze 1)
usage patterns and their relationship with student performance, 2)
students’ opinions on the added values of the tools compared with
face-to-face delivery, and 3) students’ qualitative feedback. Student
findings show that those tools, particularly Conceptboard, help
students get timely help from other students and the instructors,
be motivated by participating in discussions and seeing others’
progress, organize and brainstorm project ideas, and summarize
and present the final products. The combination of Conceptboard
and an online video conference tool is a particularly effective alter
native to the face-to-face learning environment. On the other hand,
we also found significant challenges with remote teamwork in GIS.
The course design incorporating online collaboration tools can
provide practical strategies to instructors who teach GIS or similar
software online.
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Introduction
The ability to perform spatial analysis using Geographic information systems (GIS)
is a required skill in landscape architecture, urban planning, and geography. GIS has
become more suitable for online delivery given a growing body of online resources
and data. But teaching GIS online is challenging because, without enough interac
tions with the instructor or among themselves, students may not understand pro
cesses, use critical thinking, and collaborate effectively on a team project. These
challenges are particularly relevant in GIS teaching because problem-solving, adap
tive teaching, and visual communication may be delayed and more time-consuming
(Argles, 2017; Read, 2010).
CONTACT Keunhyun Park
Canada

keun.park@ubc.ca

© 2022 Informa UK Limited, trading as Taylor & Francis Group

Forest Sciences Centre, 2424 Main Mall, Vancouver, BC V6T 1Z4,

2

K. PARK ET AL.

Engagement, collaboration, and visual communication are critical components of
planning and design education, including GIS, and the successful translation of these
activities to an online environment has been a consistent concern (Argles, 2017; George,
2017; Read, 2010). Collaboration in online courses has traditionally been facilitated
through discussion boards, but studies have shown consistently low levels of engagement
and poor depth of discussion amongst students (Brooks et al., 2014; Palmer et al., 2008;
Peters & Hewitt, 2010; Wise et al., 2014). The development of social media platforms, and
subsequent research into their potential value as educational tools, contributed to the
development of more collaborative-friendly learning management systems (LMS). LMS
began to adopt interactive features similar to social media platforms, or directly integrate
social media platforms (Al-Azawei, 2019). The integration of these socially-rich features
has made the LMS a more practicable tool for the instruction of courses with a traditional
pedagogical emphasis on social interaction and graphic communication, such as those in
landscape architecture and urban planning. Simultaneously, new graphic collaboration
platforms, such as Padlet and Conceptboard, began to emerge to service professional
industries and have subsequently been utilized in higher education.
Padlet is a virtual bulletin board service where users can upload, organize, and share
content. Padlet has been studied in terms of virtual interactions – debates/discussions
and skill development – but not specifically as applied to planning and design courses.
Every study we reviewed on Padlet relayed positive outcomes, as observed through
student grades (Zhi & Su, 2015), skills gained (Rathakrishnan et al., 2018), participation
(Fuchs, 2014; Zainuddin et al., 2020), and/or creativity (Dewitt et al., 2015;
Ramachandiran & Mahmud, 2018). Deni and Zainal (2018) characterized their results
as mixed with regard to student perceptions of Padlet, emphasizing accessibility (linking
from other websites), time limits, and balancing openness and feeling safe enough to
participate. Other effective uses of Padlet include instructing/learning English as a second
language (Alabbad & Saad Bin Huwamel, 2020; Algraini, 2014) and teaching students
with learning difficulties by providing alternative ways to cooperate with others and
express their knowledge (Mahoney & Hall, 2017). This study chose Padlet for its ease of
use in posting and commenting and affordable cost (USD $8/month).
Conceptboard is a virtual collaborative whiteboard service integrated with a video
conferencing function and other cloud services. Conceptboard has not been studied
extensively in terms of its effectiveness as an online collaboration tool, and only a few
studies focus on planning- and design-based projects (Fleischmann, 2018, 2020a, 2020b).
Fleischmann (2018) found that Conceptboard’s flexibility and accessibility appealed to
design students and effectively developed peer-to-peer and student-to-project connec
tions. Fleischmann (2020a, 2020b) stressed the need for more exploration into
Conceptboard in order to allow students to create faster iterations in real-time. In
a planting design studio course, Flohr et al. (2021) evaluated the “Virtual Studio 1.0”
learning management system based on Conceptboard and Zoom (video conferencing
tool) during the COVID-19 pandemic. The results show increased course engagement
and social presence compared with Canvas and Zoom alone, but not at the level of
a replacement for in-person instruction (Flohr et al., 2021). In this study, we chose
Conceptboard for its multiple drawing and organizing tools and previous use cases in
team-based design courses. Also, its version control function (“board history”) allows us
to trace students’ communications and collaborations.
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While not supporting graphic collaboration to the extent of Conceptboard or
Padlet, other online collaborative platforms have been explored in previous studies,
including the team collaboration platforms (e.g. Slack and Microsoft Teams), LMS
(e.g. Canvas and Moodle), and the online messaging platform (e.g. Piazza). For
example, Pektas (2012) assessed a blended design studio using Moodle. Students
increased their knowledge of the project by checking on the processes and work of
other groups. Furthermore, Pektaş (2015) created a framework for a virtual design
studio using Moodle, which the students viewed favorably. However, when compar
ing Canvas and Moodle, Grossi et al. (2018) concluded that Canvas had a more
thorough, collaborative, and intuitive interface, in addition to cloud computing. MS
Teams was found to be an effective platform for a group sustainability assessment
project (Buchal & Songsore, 2019). Thus, planning and design instructors can adapt
several of these tools for their particular needs to promote engagement, collabora
tion, and visual communication, altogether providing “studio culture” – (oftentimes
unstated) values, attitudes, and norms that facilitate group-orientation and colla
borations during a design/planning project (Abdullah et al., 2011; Flohr et al., 2021;
Vyas et al., 2013).
Most of the literature assesses how well these platforms facilitate engagement and
communication and how well they assimilate into students’ existing online media
toolset. Some studies used grades as the determining factor, while others utilized
qualitative measures. For example, Kolluru and Varughese (2017) observed that
active learning in Piazza improved exam scores, and Desai et al. (2020) found that
participation in Canvas discussions positively affected students’ grades, which could
be owed partially to its facilitation of searching through past posts. Rules like turntaking helped with discussions, but these platforms still are not as intimate and
immediate as social networking sites (Johannesen et al., 2019). Slack messages do
have a more informal quality like social media, and students can connect their
school email addresses for an easy setup (Lee et al., 2021). But informal messages
could be the opposite of a targeted use in an educational setting. Each platform has
distinct strengths and weaknesses, which must be balanced among all the applica
tions that the students are expected to operate.
To address the gaps in the literature, we focused on teaching GIS online in
a landscape architecture and environmental planning program, focusing on stu
dent collaboration, engagement, and visualization. Thus, the curriculum falls
under the planning and design umbrella, while instructing a new skill.
Furthermore, we aimed to understand the efficacy of two lesser-studied online
platforms, Padlet and Conceptboard, in teaching this course. The evaluative find
ings of this study could demonstrate the role of visual communication and
collaboration tools in improving learning outcomes in online education. Also,
the course design incorporating innovative technologies described in this paper
provides practical strategies to instructors who teach GIS or similar software
online in multiple fields such as urban planning and design, landscape architec
ture, and geography.
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Using Padlet and Conceptboard in an online GIS course
Course setting and data
Two online visual collaboration tools, Padlet and Conceptboard, were employed in an
online introductory GIS course for university students majoring in landscape architecture
during the fall semester of 2020. Course objectives were twofold: 1) to equip students with
mapping and spatial analysis skills using ArcGIS software and 2) be able to address realworld spatial issues in the fields of landscape architecture and environmental planning.
The course had 29 students in total – 24 undergraduates (Bachelor of Landscape
Architecture) and five graduates (Master of Landscape Architecture). Students first
learned GIS concepts and acquired necessary skills through live lectures and lab tutorials.
Then, Padlet was used for students to post weekly lab outputs, comment on peers’
work, and share ideas for specific GIS concepts or projects. The instructor operated 11
Padlet pages (eight lab pages and three online discussion pages; Figure 1). The posts were
formally introduced in the syllabus, whereas the comments were solicited, but more
casual and determined by each student’s desire to share. The following texts were
introduced in the syllabus: “Padlet is our virtual ‘community’ space where you can post
weekly exercises or assignments, ask questions, share other useful resources, and discuss
your thoughts with other students. It is a safe place for you to try things out, to fail
successfully, and to learn from your own mistakes as well as others. Only your participa
tion, attitude, and if you meet the requirements for certain assignments will be graded
(5% participation score) but not the quality of your works.”
Figure 1 shows particular examples of Padlet usage, including visualization (e.g.
sharing assignments, posting image links) and engagement and collaboration (e.g. leav
ing comments, asking and answering questions, drawing lines and textboxes).
Conceptboard, as a visual collaboration workspace, was used for 1) two remote group
projects and 2) the final individual project, grouped by similar topics (environmental,
social, urban, etc.; Figure 2). In total, four boards (one discussion, two group projects,
and one final project) were created. During the final project, different topic groups were
formed, and students shared ideas and challenges (e.g. data source, analysis tools).

Figure 1. Padlet usage examples.
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Figure 2. Conceptboard usage examples.

Figure 2 shows particular examples of Conceptboard usage, including visualization (e.g.
sharing intermediate and final products, posting reference images) and engagement and
collaboration (e.g. leaving comments, asking and answering questions, drawing lines and
textboxes).
Data analysis
Two online surveys were distributed to the class. Out of 29 students enrolled in this course,
a total of 25 students participated in the pre-survey, and 17 students finished the post-survey.
The pre-survey was implemented shortly after starting the semester, before the students had
full exposure to the two platforms (between September 10th and 23rd, 2020). They were
familiar with the names of the platforms, but not the specific features of each. The post-survey
was implemented immediately following the end of the semester (between December 15th
and 18th, 2020). This study, including two online surveys, was approved by the Institutional
Review Board (Protocol #11512). Students were recruited through announcement posts on
Canvas (official online LMS), and each survey began with a consent form stating that
students’ participation in this study is voluntary and the data we collect is anonymous.
Three data analysis methods were used to evaluate learner engagement and collabora
tion using Padlet and Conceptboard. First, we analyzed usage patterns by counting the
number of student posts and comments. Then, we compared the level of participation
(measured as counts) with the students’ performance (measured as grades on weekly
assignments and the final project). Second, by comparing the pre-and post-survey, we
assessed students’ opinions on the two online platforms. An independent t-test was used
for testing statistical significance. Lastly, we examine qualitative reflections and feedback
on the use of the two platforms, which we have collected throughout the semester, twice
after completing two team-based assignments, once after the final project, and once
through the official student evaluation, IDEA Student Ratings of Instruction System. The
IDEA survey provided students’ opinions on the course as a whole. The post-survey also
had open-ended questions about the two platforms.
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Table 1. Summary statistics of the class participation on the Padlet and Conceptboard plat
forms (n = 29).
Participation
Posts/labs
Comments
Total

Average
10.8
2.8
13.6

Median
11
3
14

Min
4
0
5

Max
15
8
21

Std Dev
2.7
2.72
3.8

Results
Usage patterns and learning outcomes
We have tracked each student’s participation on the Padlet and Conceptboard platforms,
summarized in Table 1. An average student submitted 11 posts (min: 4, max: 15) and 3
comments (min: 0, max: 8).
We assessed the association between the students’ grades and their participation on
Padlet and Conceptboard (Figure 3). Results show meaningful associations. Correlation
coefficients between total Padlet/Conceptboard posts and their grades are 0.78 for lab
grades (p < .01) and 0.50 for the final project grades (p < .01). When we include the
number of comments, correlation coefficients with grades are 0.60 for lab grades (p < .01)
and 0.38 for the final project grades (p = .06).

Pre- and post-assessment
We assessed students’ opinions on the two online platforms through pre-and postsurveys (Table 2). Before taking the course and using the platforms, students were slightly
positive about motivations, developing ideas, and presenting their projects on those
platforms while negative about communication with other students and instructors.
After the use of Padlet for a semester, students’ perceptions of Padlet didn’t change;
they remain negative about communication with other students and instructors.
On the other hand, post-assessments show that students perceived Conceptboard
positively in all statements. Compared with pre-exposure, their perceptions of
Conceptboard have significantly improved, particularly pertaining to three areas:

Figure 3. Associations between Padlet/Conceptboard entries of each student with their grades (left:
total post counts; right: total post and comment counts; n = 29).
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Table 2. Pre- and post-assessment of Padlet and Conceptboard platforms. Rating scores range from 1
(definitely false) to 5 (definitely true) for each statement.
Evaluation statement
Enjoying online engagement and collaboration on the platform
Motivating me to perform well in the assignments
Being helpful in communicating with other students better than
a traditional face-to-face course
Being helpful in communicating with my professor or TA better than
a traditional face-to-face course
Working well to organize my ideas
Working well for the brainstorming stage for the final project
Working well for summarizing my project for the final presentation

Pre (Padlet &
Conceptboard)
3.64
3.72
2.28

Post
Post
(Padlet) (Conceptboard)
3.76
4.06^
3.41
3.94
2.47
3.24**

2.56

2.47

3.12

3.64
3.64
3.56

3.06^
3.35
3.41

4.12^
4.24*
4.29**

Note 1. t-test results are between a pre-assessment (of each question asked for both tools together) and a postassessment (asked for each tool separately)
Note 2. ^: p < .1, *: p < .05, **: p < .01

communication, ideation, and presentation. The primary strengths of Conceptboard
would be brainstorming and presenting a GIS project in collaboration with other
students and instructors.

Student reflections and feedback
We examine students’ reflections and feedback on the use of the two platforms through
out the semester. On Padlet, students found it useful to integrate suggestions from
instructors as well as other students as the comments remained in writing (Table 3).
They were also motivated by seeing others’ progress and comments. There were some
negative reflections, including the limited capacity for communication and collaboration
on Padlet.
Table 3. Student feedback on the use of Padlet for lab assignments and online discussions.
Category
Students comments
Interacting with the instructor and TA “There was a learning curve to relying so heavily on virtual interaction this
semester. As time progressed I realized some benefits of the virtual
medium for collaboration. I found it interesting that I was able to integrate
more suggestions from all parties because a significant amount of
communication was in writing. This way I was able to refer back between
suggestions as my project progressed.”
Being motivated by seeing others’
“I liked these programs because it made it easy to go back at other people’s
progress and comments
work or discussions we had.”
“it was nice to still be able to see classmates work throughout the semester
on Padlet”
“Being able to see other people’s work and have a discussion”
“I liked commenting on other students’ works and seeing everyone’s
progress.”
Summarizing and presenting a project “Padlet work well to display everyone’s finished weekly assignments”
“Padlet was nice just to see the outcomes of projects from my peers.”
Ease of use
“Conceptboard and Padlet were also very easy to figure out, which was nice.”
Changes to be made
“More communication on padlet”
“I feel like everything we did on padlet could easily be done on
conceptboard.”
“Padlet was really only useful for submitting assignments or collaborating
information, which I feel like would be easier on Google drive.”
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Consistent with the questionnaire survey results, students left more positive com
ments about Conceptboard, particularly regarding interacting with the instructor/teach
ing assistant and organizing and brainstorming ideas (Table 4). Key themes that emerged
from the student feedback include “Interacting with the instructor and TA,” “Learning
from peers,” “Being motivated by seeing others’ progress and comments,” and
“Organizing and brainstorming ideas.” One student commented “I feel like
Conceptboard was the best alternative we have to face to face critiques. We could actually
draw and talk out our ideas with TAs and professors, which was very nice.” Students
received assistance from other team members on Conceptboard and got motivated by
each other. Conceptboard were particularly useful at the brainstorming stage to organize
GIS project ideas. Some of their suggestions for the future use of Conceptboard include
well-organized, pre-formatted space, more drawing capacity (or relevant training), and
privacy settings.

Table 4. Student feedback on the use of Conceptboard for two group projects and the final individual
project.
Category
Students comments
Interacting with the instructor and TA “I feel like Conceptboard was the best alternative we have to face to face
critiques. We could actually draw and talk out our ideas with TAs and
professors which was very nice”
“it allows for the studio critique environment with zoom and conceptboard,
but outside of the classroom”
Learning from peers
“The group project actually went much better than I expected. . . . We also
received assistance from one another when going through the process of
it”
“It was helpful to complete this project as a group. We were able to help
each other through the process. Working virtually with one other person
was not too hard.”
“It was also nice because as they talked out their GIS difficulties, I found out
about new ways to geoprocess things on GIS that I wasn’t already aware
of.”
Being motivated by seeing others’
“It was nice to have communication with other group members because
progress and comments
sometimes their ideas would help me with my project and give me
inspiration.”
“It was helpful for me to get ideas and hear feedback, and it also boosted
my confidence to talk to my classmates.”
“Not only did I receive clarity on my own project, but I also saw what other
people were doing that helped me get going.”
Organizing and brainstorming ideas
“Conceptboard was easy to organize ideas for everyone to see”
“I love the brainstorming support and discussion available through using
Conceptboard”
“It helped me to look at my project from a different perspective and get
new ideas, and if nothing else it helped me to see where everyone else was
at and have the opportunity to talk to them about things.”
“In the beginning trying to develop an idea, I felt like it was really helpful,
I got some great feed back on the path I wanted to take and am happy with
the results”
Ease of use
Conceptboard and Padlet were also very easy to figure out, which was nice.
Changes to be made
“Pre-formatted space within concept board for group work might help. Often
feels messy and disorganized”
“I wish it was easier to draw in Conceptboard”
“Maybe being able to have a bit more privacy by only letting certain people
join your board on Conceptboard; it got intimidating when everyone was
on the same board at the same time.”
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In addition to the platform-specific feedback, it is noteworthy to mention students’
comments about the difficulty in online team projects. The difficulty is mainly attributed
to challenges with sharing GIS maps and project files remotely.
I thought working with a group was nice and refreshing especially with COVID, but large file
sizes made it difficult to send the maps to team members
I learned how to package GIS PRO files to be shared and edited by others, however, the virtual
group process made the whole process take at least twice as long as in person collaboration
would take
On one’s own or in person, we could have taken a break to work on something else, but since
we had set up the meeting and things, we just ended up waiting for it multiple times until we
had wasted much of the time we had.

Running Zoom (video conference tool) and ArcGIS Pro at the same time caused
additional issues such as software crashes or inability of screen sharing. The present
course did not use the video conferencing function in Conceptboard, but it may provide
a more seamless environment to share GIS works while having a conversation remotely.
It was still a little difficult to work on one map between two people virtually especially when
sharing your screen bogged down zoom.
We kept running into issues trying to run zoom and ArcGIS at the same time, especially when
you wanted to share your screen. . . . The most helpful tool that we ended up using was
Facetime so that we could see each other’s screen without bogging down the computer speed.

Conclusions
This study aims to evaluate two online visual collaboration tools, Padlet and
Conceptboard, in enhancing learner engagement and collaboration in an online GIS
course. Through multi-faceted analyses, this study shows both the efficacy and caveats of
Padlet and Conceptboard in a GIS course or similar geography and planning-focused
courses in higher education. Padlet and Conceptboard helped students get timely help
from other students and the instructors, be motivated by participating in discussions and
seeing others’ progress, organize and brainstorm project ideas, and summarize and
present the final products. Student participation in the online platform was positively
associated with their learning outcomes.
In particular, our findings highlight the strengths of Conceptboard in virtual commu
nication, idea development, and presentation. The combination of Conceptboard and an
online video conference tool (e.g. Zoom, Webex, Teams) can enable live sessions for
discussions and teamwork, which was found to be an effective alternative to face-to-face
delivery and mimic the studio learning environment. Recently, design studios have
adapted virtual platforms either fully or partially, the latter of which usually involves
clients and experts outside of the academic institution. Reviewing two design studios in
landscape architecture, Goldberg and Kew (2014) described that virtual collaborations
could save time and money in involving collaborators who would otherwise not have
been able to participate. Flohr et al. (2021) showed their “Virtual Studio 1.0” based on

10

K. PARK ET AL.

Conceptboard and Zoom increased student engagement and social presence. Our study
also demonstrates the efficacy of virtual learning and collaboration platforms in the
context of GIS teaching.
On the other hand, we also found significant challenges with remote teamwork in GIS.
The difficulty is mainly attributed to challenges with sharing GIS maps and project files
remotely. Thus, instructors need to provide smooth remote teamwork environments,
such as using ArcGIS online platform and resources, participatory GIS tools, and
organizing task distribution in advance.
We call for future evaluative studies on this subject. Not only usage counts, but an indepth analysis could also gather qualitative data such as depth of interactions and critical
moments in a group discussion. As proposed by student participants of this study, the use
of a pre-formatted template or structure for specific learning objectives can be tested,
given the complexity of certain concepts taught in a GIS course.
The evaluative findings of this study could demonstrate the role of visual commu
nication and collaboration tools in improving learning outcomes in online education.
The course design incorporating innovative visual collaboration technologies could
provide practical approaches to instructors who teach GIS or other similar software
online.
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