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Effectiveness of visual communication and collaboration tools 
for online GIS teaching: using Padlet and Conceptboard
Keunhyun Park a, Anna Farb b and Benjamin George c

aDepartment of Forest Resources Management, University of British Columbia, Vancouver, British Columbia, 
Canada; bRevegetation Specialist, Nevada Department of Transportation, Carson City, NV, USA; cDepartment 
of Landscape Architecture and Environmental Planning, Utah State University, Logan, Utah, USA

ABSTRACT
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).
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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 turn- 
taking 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 real- 
world 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 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.

Figure 2. Conceptboard usage examples.
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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 post- 
surveys (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: 

Table 1. Summary statistics of the class participation on the Padlet and Conceptboard plat-
forms (n = 29).

Participation Average Median Min Max Std Dev

Posts/labs 10.8 11 4 15 2.7
Comments 2.8 3 0 8 2.72
Total 13.6 14 5 21 3.8

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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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 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
Pre (Padlet & 

Conceptboard)
Post 

(Padlet)
Post 

(Conceptboard)

Enjoying online engagement and collaboration on the platform 3.64 3.76 4.06^
Motivating me to perform well in the assignments 3.72 3.41 3.94
Being helpful in communicating with other students better than 

a traditional face-to-face course
2.28 2.47 3.24**

Being helpful in communicating with my professor or TA better than 
a traditional face-to-face course

2.56 2.47 3.12

Working well to organize my ideas 3.64 3.06^ 4.12^
Working well for the brainstorming stage for the final project 3.64 3.35 4.24*
Working well for summarizing my project for the final presentation 3.56 3.41 4.29**

Note 1. t-test results are between a pre-assessment (of each question asked for both tools together) and a post- 
assessment (asked for each tool separately) 

Note 2. ^: p < .1, *: p < .05, **: p < .01

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’ 
progress and comments

“I liked these programs because it made it easy to go back at other people’s 
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’ 
progress and comments

“It was nice to have communication with other group members because 
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 
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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 in- 
depth 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.

Disclosure statement

No potential conflict of interest was reported by the author(s).

ORCID

Keunhyun Park http://orcid.org/0000-0001-5055-7833
Anna Farb http://orcid.org/0000-0002-9036-3408
Benjamin George http://orcid.org/0000-0003-2234-2303

References

Abdullah, N. A. G., Beh, S. C., Tahir, M. M., Ani, A. C., & Tawil, N. M. (2011). Architecture design 
studio culture and learning spaces: A holistic approach to the design and planning of learning 
facilities. Procedia-Social and Behavioral Sciences, 15, 27–32. https://doi.org/10.1016/j.sbspro. 
2011.03.044 

Al-Azawei, A. (2019). What drives successful social media in education and E-learning? 
A comparative study on facebook and moodle. Journal of Information Technology Education, 
18 253–274 doi:https://doi.org/10.28945/4360  .

Alabbad, M. A., & Saad Bin Huwamel, H. (2020). The effect of using padlet as a vocabulary 
knowledge enhancement application on Saudi EFL female learners, and their attitudes toward 
its value in learning. Arab World English Journal (AWEJ) Special Issue on CALL 6 , (357–378 doi: 
https://dx.doi.org/10.24093/awej/call6.24).

Algraini, F. N. A. (2014). The effect of using padlet on enhancing EFL writing performance. Al-Imam 
Muhammad Ibn Saud Islamic University.

Argles, T. (2017). Teaching practical science online using GIS: A cautionary tale of coping 
strategies. Journal of GeoGraphy in Higher Education, 41(3), 341–352. https://doi.org/10.1080/ 
03098265.2017.1315531 

10 K. PARK ET AL.

https://doi.org/10.1016/j.sbspro.2011.03.044
https://doi.org/10.1016/j.sbspro.2011.03.044
https://doi.org/10.28945/4360
https://doi.org/https://dx.doi.org/10.24093/awej/call6.24
https://doi.org/https://dx.doi.org/10.24093/awej/call6.24
https://doi.org/10.1080/03098265.2017.1315531
https://doi.org/10.1080/03098265.2017.1315531


Brooks, C., Greer, J., & Gutwin, C. (2014). The data-assisted approach to building intelligent 
technology-enhanced learning environments Larusson, J.A., hite, B. eds. . In Learning Analytics: 
From Research to Practice (pp. 123–156 doi:10.1007/978-1-4614-3305-7_7). New York, NY: 
Springer.

Buchal, R., & Songsore, E. (2019). Using microsoft teams to support collaborative knowledge 
building in the context of sustainability assessment. Proceedings of the Canadian engineering 
education association (CEEA) Ottawa, Ontario, Canada (Canadian Engineering Education 
Association).

Deni, A. R. M., & Zainal, Z. I. (2018, October). Padlet as an educational tool: Pedagogical 
considerations and lessons learnt. In Proceedings of the 10th international conference on educa-
tion technology and computers Tokyo, Japan (Association for Computing Machinery) (pp. 156– 
162doi:https://doi.org//10.1145/3290511.3290512 ).

Desai, U., Ramasamy, V., & Kiper, J. D. (2020, February). A study on student performance 
evaluation using discussion board networks. In Proceedings of the 51st acm technical symposium 
on computer science education Portland, OR, USA (Association for Computing Machinery) (pp. 
500–506 doi:https://doi.org/10.1145/3328778.3366876 ).

Dewitt, D., Alias, N., & Siraj, S. (2015). Collaborative learning: Interactive debates using Padlet in 
a higher education institution International Educational Technology Conference Istanbul, 
Turkey (International Educational Technology Conference)http://eprints.um.edu.my/id/ 
eprint/13630  .

Fleischmann, K. (2018). Hype or help? Technology-enhanced learning in the design classroom: An 
experiment in online design collaboration. International Journal of Arts & Sciences, 11(1), 331– 
341 http://www.universitypublications.net/ijas/1101/pdf/M8K144.pdf .

Fleischmann, K. (2020a). Online design education: Searching for a middle ground. Arts and 
Humanities in Higher Education, 19(1), 36–57. https://doi.org/10.1177/1474022218758231 

Fleischmann, K. (2020b). Hands-on versus virtual: Reshaping the design classroom with blended 
learning. Arts and Humanities in Higher Education 20 1 , 87–112 doi:https://doi.org/10.1177/ 
1474022220906393 .

Flohr, T., Tamminga, K., & Johnson, T. (2021). Virtual studio 1.0: A virtual tacit-forward learning 
management framework. Journal of Digital Landscape Architecture, 2021(6), 476–486 
doi:10.14627/537705042.

Fuchs, B. (2014). The writing is on the wall: Using Padlet for whole-class engagement. LOEX 
Quarterly, 40(4), 7 https://commons.emich.edu/loexquarterly/vol40/iss4/4/ .

George, B. H. (2017). Barriers to the adoption of online design education within collegiate land-
scape architecture programmes in North America. Landscape Review, 17(1 15–29 https:// 
livingheritage.lincoln.ac.nz/nodes/view/25399#idx78308 ).

Goldberg, D., & Kew, B. (2014). Advancing studio knowledge through virtual interdisciplinary and 
transdisciplinary collaborations Digital Landscape Architecture Conference Zürich, Switzerland 
(Digital Landscape Architecture)https://archive.arch.ethz.ch/dla2014/talk_pdfs/DLA_2014_9_ 
Goldberg.pdf  . .

Grossi, M. G. R., Elias, M., Chamon, C. M., & Leal, D. (2018). The educational potentialities of the 
virtual learning environments moodle and canvas: A comparative study. International Journal of 
Information and Education Technology, 8(7), 514–519. https://doi.org/10.18178/ijiet.2018.8.7.1091 

Johannesen, M., Mifsud, L., & Øgrim, L. (2019). Identifying social presence in student discussions 
on facebook and Canvas. Technology, Knowledge and Learning, 24(4), 641–657. https://doi.org/ 
10.1007/s10758-018-9362-3 

Kolluru, S., & Varughese, J. T. (2017). Structured academic discussions through an online 
education-specific platform to improve Pharm. D. students learning outcomes. Currents in 
Pharmacy Teaching and Learning, 9(2), 230–236. https://doi.org/10.1016/j.cptl.2016.11.022 

Lee, T., Pham, K., Crosby, A., & Peterson, J. F. (2021). Digital collaboration in design education: 
How online collaborative software changes the practices and places of learning. Pedagogy, 
Culture & Society 29 2 , 231–245 doi:https://doi.org/10.1080/14681366.2020.1714700 .

JOURNAL OF GEOGRAPHY IN HIGHER EDUCATION 11

https://doi.org/10.1007/978-1-4614-3305-7_7
https://doi.org//10.1145/3290511.3290512
https://doi.org/10.1145/3328778.3366876
http://eprints.um.edu.my/id/eprint/13630
http://eprints.um.edu.my/id/eprint/13630
http://www.universitypublications.net/ijas/1101/pdf/M8K144.pdf
https://doi.org/10.1177/1474022218758231
https://doi.org/10.1177/1474022220906393
https://doi.org/10.1177/1474022220906393
https://doi.org/10.14627/537705042
https://commons.emich.edu/loexquarterly/vol40/iss4/4/
https://livingheritage.lincoln.ac.nz/nodes/view/25399#idx78308
https://livingheritage.lincoln.ac.nz/nodes/view/25399#idx78308
https://archive.arch.ethz.ch/dla2014/talk_pdfs/DLA_2014_9_Goldberg.pdf
https://archive.arch.ethz.ch/dla2014/talk_pdfs/DLA_2014_9_Goldberg.pdf
https://doi.org/10.18178/ijiet.2018.8.7.1091
https://doi.org/10.1007/s10758-018-9362-3
https://doi.org/10.1007/s10758-018-9362-3
https://doi.org/10.1016/j.cptl.2016.11.022
https://doi.org/10.1080/14681366.2020.1714700


Mahoney, J., & Hall, C. (2017). Using technology to differentiate and accommodate students with 
disabilities. E-Learning and Digital Media, 14(5), 291–303. https://doi.org/10.1177/ 
2042753017751517 

Palmer, S., Holt, D., & Bray, S. (2008). Does the discussion help? The impact of a formally assessed 
online discussion on final student results. British Journal of Educational Technology, 39(5), 
847–858. http://dx.doi.org/10.1111/j.1467-8535.2007.00780 .

Pektas, S. T. (2012). The blended design studio: An appraisal of new delivery modes in design 
education. Procedia-Social and Behavioral Sciences, 51, 692–697. https://doi.org/10.1016/j. 
sbspro.2012.08.226 

Pektaş, Ş. T. (2015). The virtual design studio on the cloud: A blended and distributed approach for 
technology-mediated design education. Architectural Science Review, 58(3), 255–265. https:// 
doi.org/10.1080/00038628.2015.1034085 

Peters, V. L., & Hewitt, J. (2010). An investigation of student practices in asynchronous computer 
conferencing courses. Computers & Education, 54(4), 951–961. https://doi.org/10.1016/j.com 
pedu.2009.09.030 

Ramachandiran, C. R., & Mahmud, M. M. (2018). Padlet: A technology tool for the 21st century 
students skills assessment. Proceeding Book of 1st International Conference on Educational 
Assessment and Policy, 1, 101-107.

Rathakrishnan, M., Ahmad, R., & Choi, L. J. (2018). padlet online discussion in enhancing 
students’ macro critical thinking skills. Int. J. Latest Res. Humanit. Soc. Sci. IJLRHSS, 1(3), 
121–126 http://www.ijlrhss.com/paper/volume-1-issue-3/15.HSS-072.pdf .

Read, J. M. (2010). Teaching introductory geographic information systems through 
problem-based learning and public scholarship. Journal of Geography in Higher Education, 34 
(3), 379–399. https://doi.org/10.1080/03098265.2010.490909 

Vyas, D., van der Veer, G., & Nijholt, A. (2013). Creative practices in the design studio culture: 
Collaboration and communication. Cognition, Technology & Work, 15(4), 415–443. https://doi. 
org/10.1007/s10111-012-0232-9 

Wise, A. F., Hausknecht, S. N., & Zhao, Y. (2014). Attending to others’ posts in asynchronous 
discussions: Learners’ online “listening” and its relationship to speaking. International Journal 
of Computer-Supported Collaborative Learning, 9(2), 185–209. https://doi.org/10.1007/s11412- 
014-9192-9 

Zainuddin, N. M. M., Azmi, N. F. M., Yusoff, R. C. M., Shariff, S. A., & Hassan, W. A. W. (2020). 
Enhancing classroom engagement through Padlet as a learning tool: A case study. International 
Journal of Innovative Computing, 10(1 49–57 doi:https://doi.org/10.11113/ijic.v10n1.250 ).

Zhi, Q., & Su, M. (2015, October). Enhance collaborative learning by visualizing process of 
knowledge building with Padlet. In 2015 international conference of educational innovation 
through technology (EITT) Wuhan, China (pp. 221–225). IEEE.

12 K. PARK ET AL.

https://doi.org/10.1177/2042753017751517
https://doi.org/10.1177/2042753017751517
http://dx.doi.org/10.1111/j.1467-8535.2007.00780
https://doi.org/10.1016/j.sbspro.2012.08.226
https://doi.org/10.1016/j.sbspro.2012.08.226
https://doi.org/10.1080/00038628.2015.1034085
https://doi.org/10.1080/00038628.2015.1034085
https://doi.org/10.1016/j.compedu.2009.09.030
https://doi.org/10.1016/j.compedu.2009.09.030
http://www.ijlrhss.com/paper/volume-1-issue-3/15.HSS-072.pdf
https://doi.org/10.1080/03098265.2010.490909
https://doi.org/10.1007/s10111-012-0232-9
https://doi.org/10.1007/s10111-012-0232-9
https://doi.org/10.1007/s11412-014-9192-9
https://doi.org/10.1007/s11412-014-9192-9
https://doi.org/10.11113/ijic.v10n1.250

	Abstract
	Introduction
	Using Padlet and Conceptboard in an online GIS course
	Course setting and data
	Data analysis


	Results
	Usage patterns and learning outcomes
	Pre- and post-assessment
	Student reflections and feedback

	Conclusions
	Disclosure statement
	ORCID
	References

