
INNOVATION

Development and Implementation of a Synchronous Online TBL
Using Microsoft Forms

Courtney E. Cross1 & Christina Robinson1,2
& Emily Todd1

Accepted: 19 October 2020
# International Association of Medical Science Educators 2020

Abstract
After transitioning to a virtual flipped classroom due to COVID-19, pre-clinical content application session facilitators noted
decreased engagement in large group sessions. Thus, we developed a synchronous virtual team-based learning session using
Microsoft Forms. Students identified increased engagement, deeper learning, and ease of technology use as benefits to online
team-based learning.
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Virtual learning presents challenges to many aspects of med-
ical education. However, COVID-19 necessitated our school
transition to a virtual learning environment in March 2020.
Our pre-clinical curriculum is flipped classroom, which we
continued using Zoom. Facilitators noted decreased engage-
ment within the online platform, so our team developed a
method to simulate team-based learning (TBL) within the vir-
tual learning environment utilizing breakout rooms. Using the
TBL collaborative (TBL-C) white paper outlining best prac-
tices for online TBL, we identified the following areas of
focus: promoting learning, timely feedback, and maintaining
the TBL structure of orientation, readiness assurance, and ap-
plication exercises [1].

Pre-classroom Development In order to mimic the IF-AT
cards and the 4S application exercises of TBL, we used
Microsoft Forms to develop the iRAT, tRAT, and application
questions, and Excel for automatic reporting. The iRAT was a
multiple-choice quiz, without the correct answers reported to
the student. The tRAT was developed using point allocation
and branching. Each question was inputted to Forms 3 times,

and given 4, 2, or 1 points. A correct answer triggered an
automated response congratulating the group for a correct
answer and assigning the appropriate number of points. An
incorrect answer allowed students to try again. After three
attempts, the group was given the correct answer and ad-
vanced to the next question. The point allocation served as a
motivator to students and allowed facilitators to track attempts
required to answer the question correctly by each group. An
Excel spreadsheet was used to generate a matrix flagging
challenging questions and graphing the average points per
question to facilitate discussion in the full group (Fig. 1).
Likewise, 4S application exercises were built in Forms using
the basic quiz format, without the correct answer reported to
the students. An Excel workbook was built to convert the
answer data into pie charts imbedded in PowerPoint (Fig. 1).
The links for all activities were posted on Canvas and released
to the students just prior to class.

Orientation Our school utilized TBL before transitioning to
virtual learning, so orientation focused on communication and
technology. The classroom flow began with students and fa-
cilitators on Zoom as a large group with the agenda, content
framing, and instructions for the session provided by a shared
screen.

Readiness Assurance Process Students first completed the
iRAT. Students then transitioned to breakout rooms and com-
pleted the tRAT. Facilitators were pushed into breakout rooms
to provide support. Within each breakout room, one student
opened the tRAT, shared their screen, and submitted answers
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on behalf of the group. During the transition back to the large
group, the tRAT data was downloaded from Forms and ap-
plied to the Excel workbook. Facilitators then discussed chal-
lenging RAT questions and answered student-generated ques-
tions that peers could not answer during the tRAT.

Application Exercises Students were sent back to their break-
out rooms to complete application exercises, and then returned
to the large group for discussion at which time the Forms data
was imported to Excel. A pie chart of the group responses was
provided by shared screen as the application exercises were
deliberated in the large group. Students of opposing incorrect
and correct answers were invited to share the reasoning for
their group’s response. Facilitators then provided further dis-
cussion points. In this way, we met the significant problem,
same problem, and specific choice guidelines for application
exercises. Although we could not have simultaneous
reporting, the pie charts with student responses guided
discussion.

Reflection and Evaluation Facilitators reported more student
engagement during this online TBL session than in other vir-
tual instruction sessions. The student evaluation responses are

not able to be included in this document but were overall
favorable. The main themes identified by students were in-
creased engagement and preparedness, appropriately chal-
lenging questions, a deeper level of learning in the breakout
rooms, and ease of use with the technology. Students identi-
fied that a hard copy of the iRAT questions would have been
helpful to use during the tRAT.

Further Development Since we anticipate remaining in the
virtual classroom environment for the pre-clinical curriculum
through at least January 2021, we have modified our virtual
TBL prototype and written a user guide for all faculty to uti-
lize. The tRAT Forms document was converted into a tem-
plate, with 20 questions/5 choices per question. All branching
sites were pre-programmed and points pre-assigned. The
tRAT calculations Excel spreadsheet was also converted into
a template, so that faculty only need to insert the tRAT
Microsoft Forms data to generate the matrix data and graph.
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Fig. 1 Excel output for the tRAT Point Allocation Matrix, Class Scores,
and Application Response Chart. The matrix is for faculty use only and
collates data from the Microsoft Forms output to score each question in
the same method as IF-AT cards—4 points for a correct answer on the

first attempt, two for the second, etc. The Class Scores and Application
Response Chart allows students to see the score by question and facili-
tates discussion
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