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This paper explores the integration and impact of a polling solution (EchoPoll) enhanced with artificial
intelligence (Al) in a first-year university anatomy and physiology course. The primary aim of this
study was to evaluate the student and instructor perspectives of integrating this new polling tool into
this course. The overall aims for the integration of the tool itself were to increase student
engagement, provide real-time feedback, and facilitate deeper understanding of complex concepts in
a subject area that has historically been taught in traditional and often didactic face-to-face
modalities. Anonymous feedback gathered from two different cohorts of students from 2023 and
2024 regarding their experiences using the polling tool was overwhelmingly positive — particularly in
terms of enjoying the interactivity, opportunities to improve comprehension of difficult subject
matter in real-time and overall learning. This paper discusses the features of the polling tool itself, its
application in different classroom scenarios such as lectures, laboratories and workshops, and how it
supported both the students and the instructor to change their approaches to exploring anatomical
and physiological concepts based on shared understanding and experiences.
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Introduction

Educational technologies continue to advance at a rapid pace, offering new strategies for enhancing student
engagement and learning outcomes. For many years, classroom polling technologies have gained traction in
tertiary education for their ability to provide instant feedback and foster interactive learning environments
(Fagen et al., 2002). Classroom polling has been attributed to increased student engagement by promoting
active participation - studies have shown that when students are encouraged to engage with classroom
content in a more active and practical manner, they are more likely to be attentive and motivated (Smith et al.,
2009). While not exactly new, and rather varied in terms of complexity (e.g. multichoice questions coupled
with raising hands; clickers etc), polling technologies have advanced, such that they are now able to integrate
with Learning Management Systems (LMS) and leverage the emergence of Al to rapidly generate questions
and respond meaningfully to careful prompt engineering.

Classroom polling and selectively using anonymity settings can encourage participation from students who
might ordinarily be reluctant to speak up in traditional question and answer approaches, particularly in larger
classroom settings. Furthermore, carefully designed polling questions can acknowledge the diversity of
student cohorts, allowing all students to contribute to classroom interactions and learning processes in a safe
manner (Stowell & Nelson, 2007). The use of classroom polling can aid in better comprehension of course
material while also fostering a more interactive, inclusive and engaging learning environment (Freeman et al.,
2014). Anatomy and physiology are themselves particularly challenging subjects to teach, due to their
complexity and the necessity for students to understand detailed and often abstract concepts, further
compounded by difficult terminology and jargon. Historically, these subjects have been taught very didactically
through lectures, laboratories, textbooks, dissection and experimentation (Singal, 2022).

This paper examines the use of a novel polling tool in a first-year university anatomy and physiology course,
highlighting its effectiveness in improving student participation and comprehension in different classroom
formats, and how it supports metacognition in a difficult subject area. Additionally, the incorporation of Al for
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guestion generation within the polling tool is explored, both in planned course materials and in real-time
teaching scenarios — exemplifying its potential to enrich educational experiences for both staff and students.

Methods

The polling tool (EchoPoll) was integrated into a first-year anatomy and physiology course consisting of 207
(2023 cohort) and 278 (2024 cohort) students. EchoPoll join slides were created using the integrated EchoPoll
plug-in within PowerPoint. In class and via livestream, students then used a secure web address with a unique
EchoPoll session code or QR code from these join slides to access the polls in real-time as the class was being
delivered. The course structure included lectures, workshops and laboratories, where EchoPoll was used to
generate polling questions of various types, such as multichoice, true/false, short-answer, word clouds and
hotspots.

With these question types listed above, the following scenarios were explored:

Gather attendance data (if needed)

Obtain instant feedback from students

Modify the direction of class discussions based on poll results

Identify and address areas where students demonstrated a lack of understanding

Conduct quick knowledge checks and deeper explorations of concepts

Utilise Al for generating diverse and contextually relevant polling questions, either in pre-formatted
course materials, or in real-time during class sessions based on the flow of the lesson

7. Promote metacognitive awareness by encouraging students to reflect on their understanding and
learning processes

ouAEwWNRE

Student feedback on experiences using EchoPoll was gathered via the Feedback tool in the institutional
Learning Management System (LMS - Moodle). Participation in the feedback exercise was optional, and
responses gathered were immediately anonymised through the Feedback tool settings in the LMS (in
accordance with guidance from the institutional Human Research Ethics Committee and Information
Management team).

Results

Feedback from students regarding the different use scenarios of EchoPoll was overwhelmingly positive. Of the
18 feedback participants from the 2023 cohort (8.7% of cohort), 83% were positive about the use of EchoPoll,
whereas the remaining 17% were neutral or did not respond. Of the 52 feedback participants from the 2024
cohort (18.7% of cohort), 94% were positive about the use of EchoPoll, whereas the remaining 6% were
neutral or did not respond.

From the qualitative responses of both the students and instructor, several broad themes emerged. These are
outlined in Tables 1 and 2.
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Table 1. Emergent themes from student use of EchoPoll.

Theme Findings
Increased Students reported that they found the polling questions stimulating and engaging
Engagement during lectures and workshops.

Real-Time Feedback

Deeper Conceptual
Understanding

Effective Knowledge
Checks

Enhanced Question
Generation

Supporting
Metacognition

Instant feedback allowed the instructor to adjust the pace of the class and address
misconceptions immediately. This was beneficial for both students attending in
person and remotely via livestream, ensuring that all participants could follow along
effectively and leverage off the feedback.

Poll results highlighted areas where students struggled, enabling targeted
discussions and exploration of complex topics. Students appreciated targeted
question types, such as hotspots, where they could link structure and function.

Quick polls served as effective knowledge checks, reinforcing learning and ensuring
that students were keeping up with the course material.

Al-generated questions provided a wide range of queries that were contextually
relevant and diverse, maintaining student interest and promoting critical thinking.

Polls encouraged students to reflect on their learning, fostering metacognitive skills
such as self-assessment and adjustment of learning strategies both during and after
classes.

Table 2. Emergent themes from instructor use of EchoPoll.

Theme

Findings

Cohort Building and
Recognising Diversity

Sensing
Understanding

Synchronicity for

Distance Learners

Reminder of Learner
Participation

Enhanced Question
Generation

Creating a sense of community through the use of different question types (e.g. a
hotspot question showing a world map where students could ‘pin’ their birthplace).

Being able to change the flow of a lesson based on visual representations of where
the class was in their journey towards understanding a concept or idea.

Livestream participants could contribute to polls and use the chat function in real-
time, increasing the sense of belonging to a cohort of students that may have
ordinarily felt disenfranchised from participation.

Display of a polling question also gave a cognitive reminder to the instructor to
encourage the online students to participate in the polls — something that often gets
lost in the demands of managing a hybrid classroom.

Al-generated questions, either in planned materials or developed in class in real-
time, provided a wide range of queries that were contextually relevant and diverse,
maintaining student interest and promoting critical thinking, and saving time for the
instructor. The ability to upload a lecture slide deck and generate different
questions quickly and efficiently helped to maintain the flow of classroom activity
and minimise the time the instructor spent away from students to create questions.
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Discussion

The positive feedback from these cohorts of anatomy and physiology students aligns with previous research
that showed how polling tools can make large classes feel more interactive and personalised, which is
particularly valuable in complex subjects like anatomy and physiology (Caldwell, 2007). Kay and LeSage (2009)
also reviewed the benefits and challenges of audience response systems, emphasizing their role in providing
immediate feedback and promoting active learning, an outcome that was also highlighted across both cohorts
of students in this paper. Polling tools also supported metacognition, the process of thinking about one's own
learning, in these cohorts. Metacognitive strategies, such as self-assessment and reflection, are crucial for
academic success, particularly in higher education (Dennis & Somerville, 2023). Engaging students in
metacognitive practices can enhance their ability to monitor and control their learning processes (Tanner,
2012). By providing real-time feedback and encouraging reflection, polling can help students become more
aware of their understanding and learning strategies, leading to improved confidence within the subject area.
Students that are early in their higher education journey often struggle with being responsible for their own
learning (Nuade et al., 2016), therefore integrating metacognitive supportive opportunities (like those offered
by polling) can enhance the likelihood of academic success.

The integration of Al in question generation added another layer of sophistication for the instructor, ensuring
that questions used were varied, relevant, and challenging. It was reassuring to note that some of the
perceived benefits to the students (Table 1) were synergistic and reciprocal to those of the instructor,
particularly around enhancing understanding of difficult subject matter and an appreciation for the real-time
affordances that the Al question generation capabilities provided. This finding supports recent studies which
showed that Al can effectively generate educational content that is adaptive and personalised to the needs of
students, thereby enhancing the learning experience (Chen et al., 2020; Roll & Wylie, 2016). This capability is
particularly beneficial in subjects like anatomy and physiology, where diverse and well-crafted questions can
aid in better understanding and retention of complex course content and concepts.

The use of Al in education shows great promise in creating adaptive learning environments that cater to the
diverse needs of students (Chen et al., 2020). Al-generated content can enhance the learning experience by
providing personalised and contextually relevant questions, which is particularly beneficial in complex
subjects. The potential of Al to support self-regulated learning, through personalised feedback and intelligent
tutoring systems, further enhances the potential and emergent effectiveness of polling tools in educational
settings (Roll & Wyllie, 2016). For our institution, EchoPoll was an entirely new polling solution, which offered
increased levels of sophistication in the types of questions that could be asked in a polling format, as well as
increased agility to create questions quickly using the Al capabilities of the tool. The integration into
PowerPoint, alongside the web-based interface, allowed for the instructor to store, modify and enhance
learning content and polling questions easily.

Conclusion

Classroom polling with EchoPoll proved to be a valuable tool in the first-year anatomy and physiology course
by enhancing student engagement and learning outcomes. Its features allowed for real-time adjustments to
teaching approaches, deeper exploration of concepts, effective knowledge checks, and support for enhanced
metacognitive approaches to learning. The positive feedback from students highlighted that polling tools can
transform traditional educational practices, and that that they can be further enhanced by capabilities of
emergent technologies like Al. The ease of access to the tool for students through a web browser on
smartphones and other web-enabled devices promoted equity and access across the cohorts of students,
something that is at front of mind whenever we design course materials for our students. Furthermore, Al
guestion generation cut down on time the instructor spent creating opportunities for formative feedback
allowing more time to focus energy in supporting students in other areas of their learning journey. Further
exploration of EchoPoll will examine the integration of this polling solution with other disciplines, and by
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including Al-driven content generation and analytics, could provide opportunities to create further cohesive
and interactive learning opportunities. Finally, the integration of EchoPoll with the grading structure of the
LMS will also allow for assessment opportunities via the tool itself, which is another exciting route to bolster
engagement, real-time assessment and feedback.

References

Caldwell, J. E. (2007). Clickers in the large classroom: Current research and best-practice tips. CBE Life Sciences
Education, 6(1), 9-20. https://doi.org/10.1187/cbe.06-12-0205

Kay, R. H., & LeSage, A. (2009). Examining the benefits and challenges of using audience response systems: A
review of the literature. Computers & Education, 53(3), 819-827.
https://doi.org/10.1016/j.compedu.2009.05.001

Chen, X., Xie, H., Zou, D., & Hwang, G. J. (2020). Application and theory gaps during the rise of Artificial
Intelligence in Education. Computers and Education: Artificial Intelligence, 1, 100002.
https://doi.org/10.1016/j.caeai.2020.100002

Dennis, J.L., Somerville, M.P. (2023). Supporting thinking about thinking: examining the metacognition theory-
practice gap in higher education. Higher Education, 86, 99-117.
http://dx.doi.org/10.1007/s10734-022-00904-x

Fagen, A.P., Crouch, C.H., & Mazur, E. (2002). Peer Instruction: Results from a range of classrooms. The Physics
Teacher, 40(4), 206-209. http://dx.doi.org/10.1119/1.1474140

Freeman, S., Eddy, S.L., McDonough, M., Smith, M.K., Okoroafor, N., Jordt, H., & Wenderoth, M.P. (2014).
Active learning increases student performance in science, engineering, and mathematics. Proceedings of the
National Academy of Sciences, 111(23), 8410-8415. https://doi.org/10.1073/pnas.1319030111

Nuade, L., Nel, L., van der Watt, R., & Tadi, F. (2016). If it's going to be, it’s up to me: First-year psychology
students’ experiences regarding academic success. Teaching in Higher Education, 21, 37-48.
http://dx.doi.org/10.1080/13562517.2015.1110788

Roll, I., & Wylie, R. (2016). Evolution and revolution in artificial intelligence in education. International Journal
of Artificial Intelligence in Education, 26(2), 582-599. http://dx.doi.org/10.1007/s40593-016-0110-3

Singal, A. (2022). Transforming anatomy education: then and now. Anatomical Science International, 97(2),
230-231. http://dx.doi.org/10.1007/s12565-021-00645-4

Smith, M.K., Wood, W. B., Krauter, K., & Knight, J. K. (2009). Combining peer discussion with instructor
explanation increases student learning from in-class concept questions. CBE—Life Sciences Education, 10(1),
55-63. http://dx.doi.org/10.1187/cbe.10-08-0101

Stowell, J.R., & Nelson, J.M. (2007). Benefits of electronic audience response systems on student participation,
learning, and emotion. Teaching of Psychology, 34(4), 253-258.
http://dx.doi.org/10.1080/00986280701700391

Tanner, K. D. (2012). Promoting student metacognition. CBE—Life Sciences Education, 11(2), 113-120.
http://dx.doi.org/10.1187/cbe.12-03-0033

Hurren, B.J, & Thompson, D. (2024 Leveraging Classroom Polling and Artificial Intelligence to Enhance Learner
Engagement and Metacognition in a First-Year Anatomy and Physiology Course. In Cochrane, T., Narayan, V.,
Bone, E., Deneen, C., Saligari, M., Tregloan, K., Vanderburg, R. (Eds.), Navigating the Terrain: Emerging frontiers
in learning spaces, pedagogies, and technologies. Proceedings ASCILITE 2024. Melbourne (pp. 524-528).
https://doi.org/10.14742/apubs.2024.1270

Note: All published papers are refereed, having undergone a double-blind peer-review process.
The author(s) assign a Creative Commons by attribution license enabling others to distribute, remix, tweak, and
build upon their work, even commercially, as long as credit is given to the author(s) for the original creation.

© Hurren, B.J, & Thompson, D. 2024


https://doi.org/10.1187/cbe.06-12-0205
https://doi.org/10.1016/j.compedu.2009.05.001
https://doi.org/10.1016/j.caeai.2020.100002
http://dx.doi.org/10.1007/s10734-022-00904-x
http://dx.doi.org/10.1119/1.1474140
https://doi.org/10.1073/pnas.1319030111
http://dx.doi.org/10.1080/13562517.2015.1110788
http://dx.doi.org/10.1007/s40593-016-0110-3
http://dx.doi.org/10.1007/s12565-021-00645-4
http://dx.doi.org/10.1187/cbe.10-08-0101
http://dx.doi.org/10.1080/00986280701700391
http://dx.doi.org/10.1187/cbe.12-03-0033
https://doi.org/10.14742/apubs.2024.1270

	Leveraging Classroom Polling and Artificial Intelligence to Enhance Learner Engagement and Metacognition in a First-Year Anatomy and Physiology Course
	References

