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Semi-Flipped Classroom with Scalable-Learning and CATs

e The project aims to propose an improved format for the
problem solving sessions in the course Automatic Control | (1RT490).

e The session format should encourage active learning, while improving
student attendance for these optional problem solving sessions.
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1. Background
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Automatic Control | is given to engineering students in year 3 and 4.

The course is given three times per year.

It contains lectures, optional computer labs, mandatory process labs and
7 optional problem solving sessions.

Traditionally, these problem solving sessions consisted of the teacher solving
different problems on the board, while the students remained relatively passive.
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und — Flipped Classroom Format

To instead promote active learning, the session format was modified in 2018.

The new format was inspired by the flipped classroom concept:
- Students should passively listen to lectures at home and actively solve problems
in-class with the teacher, not the other way around.

Online videos with step-by-step solutions to 3-5 problems per session were thus
recorded and uploaded to the online platform Scalable-Learning.

The students were to watch these online videos prior to the in-class session, and
instead spend the session asking questions and actively solve problems.
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1. Background — Flipped Classroom Format - Evaluation

e This new session format was evaluated in a previous pedagogical project.

e While the students appreciated the online videos, only a few actually watched a
significant number of them (Scalable-Learning provides this info).

e Most students asked for a more teacher-focused session format (the teacher

solving problems on the board and reviewing relevant theoretical concepts).

e Student attendance and interest for the problem solving sessions also seemed to
have dropped ("...I might as well solve the problems at home..."”).
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1. Background — Semi-Flipped Classroom Format

e Our main goals for the problem solving sessions thus seem partially conflicting:
e We want to promote active learning, requiring that a significant portion of the

session is devoted to the students solving problems.

e We want to improve student attendance, (seemingly) requiring that a significant
portion of the session is devoted to teacher-focused activities.

e If we only can convince a small number of students to actively solve problems
(and the rest do not even attend the sessions), is it better to instead "give the
students what they want” and implement a teacher-focused session format?

Is a lot of passive learning better than a small amount of active learning?

e Or is there an "optimal” compromise? Semi-flipped classroom?

6/19



Outline

2. Method
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2. Method

e The project aim was met by suggesting a session format in which:
e An equal amount of time (45 min) is devoted to teacher-focused activities and

student-active problem solving.

e Two CATs are incorporated: background knowledge probe and muddiest point.

e Background knowledge probe is incorporated by creating a multiple-choice quiz
for each session on Scalable-Learning. The quiz is based on a corresponding pdf

containing a review of relevant theory.

e Muddiest point is incorporated by creating a free-text question for each session
on Scalable-Learning (”What in the course do you find most confusing / most

difficult to understand at the moment?”).

8/19



Outline

3. Results
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3. Results

e The proposed problem solving session format is as follows:

The students are asked to solve the quiz and answer the muddiest point
question on Scalable-Learning prior to the in-class session.

e The teacher analyzes the responses on Scalable-Learning prior to the session.
e The session begins with a review of the quiz.

e The responses (both to the quiz and muddiest point) then guide what concepts the
teacher mainly focuses on during a review of the relevant theory for the session.

e The teacher solves 1-2 problems on the board.
e (15 min break)

e The second half of the session is devoted to questions and active problem solving

by the students.
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3. Results

#x 1RT490: Select a Module

Introduktion 1RT490: Lektion 1
Lektion 1 01:28 hours, 1 Quizzes, 1 Surveys. No Due Date
& Uppgifitskommentarer
& Teori
Quiz
[> Muddiest point Completion

w Exercise 2.1
= Exercise 2.6
= Exercise 2.3

= Exercise 2.4

w Exercise 2.15 Quizzes
Lektion 2
Lektion 3
I altinn 4 aa =

11/19



3. Results A
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3. Results
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3. Results

4
Muddiest point
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4. Discussion
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4. Discussion

e Devoting an equal amount of time to teacher-focused activities and student-active
problem solving seemed like the most natural compromise (45 min is hopefully
enough to attract students who prefer the traditional session format, while being
enough for the students to actually solve a couple of problems on their own).

e Background knowledge probe (quizzes) will hopefully give the teacher a better
understanding of what knowledge the students have acquired during lectures, and

encourage students to actively process important theoretical concepts.

e Muddiest point will hopefully be a practically convenient way of encouraging and
collecting continuous student feedback.
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4. Discussion - Potential Problems

e What if no students bother to solve the quiz or answer the muddiest point
question prior to the session?
e This problem can hopefully be (at least partially) mitigated by clearly explaining the

purpose of these preparatory tasks.

e Otherwise, the quiz can still be solved in the beginning of the in-class session, and
the theory review can be adapted to what questions seemed most confusing among
the students in attendance.
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4. Discussion - Future Work

e The proposed problem solving session format is probably not perfect either.

e The format needs to be continuously evaluated and improved!

e | suggest that the format is evaluated with specific questions in the course
evaluation, for example:

"Would you prefer that more/less time of the problem solving sessions was
devoted to student-active problem solving?”
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e Questions, suggestions or comments?
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