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ABSTRACT

Flipped learning is an approach that has students develop a basic knowledge of a topic before it is studied.
It allows class time to be spent on activities designed to build on that basic knowledge, enabling a better
understanding of the topic. However, flipped learning does not work if the students do not complete the
pre-class study provided by the tutor, as this results in the student not having the knowledge to benefit from
the class sessions.

This pilot study looked at the use of short online quizzes at the start of each class session to address the
issue of students not doing the assigned pre-class study, with the marks counting towards the final overall
course grade. This approach was trialled on a Level 6 course in a civil engineering programme at a technical
institute.

The research indicated that the approach resulted in more students accessing the pre-class resources, but
many only did so within a day of the quiz, which did not allow time for deeper learning processes to be
undertaken. This was reflected in these students having no visible improvement in exam marks.

The research has provided suitable data for a successful pilot study, with further work to be undertaken to
more deeply understand and quantify outcomes. This work will also allow further student surveys to be
undertaken that build on the data collected to date to improve the linkages between online resources and
in-class learning.

INTRODUCTION

Flipped learning involves students studying course content on a topic before they attend the class session (Roach,
2014). This results in the students arriving in class with a basic knowledge of the topic, which allows class time to
conduct activities which foster a better understanding of the topic. This ‘flips’ the traditional approach, where content
is presented in class and students are expected to develop better understandings of the topic through self-directed
learning carried out after the class. The ‘flipped classroom’ has begun to revolutionise the way that students receive
information from their teachers and is ushering in a new era of active and creative thinkers (Roach, 2014).

Students who do not come to class with a basic knowledge of the topic are unlikely to benefit from the class and
will, most likely, spend all of the session trying to determine basic knowledge, rather than developing a deeper
understanding of the topic (Gilboy et al., 2014). Therefore, one of the issues that needs to be addressed, in developing
a flipped learning course, is how to encourage all students to do the pre-class study required.

One approach to encouraging students to do the pre-class work is to have short quizzes, based on this work, at the
start of each class session. This research investigated whether using short, low-stakes (i.e. only a small number of
marks allocated toward the final course grade), multi-choice quizzes at the start of each class session, in a Level 6
Construction Practices course, resulted in improvements in student pre-class preparation and exam performance.
The research also looked at student views on the learning style so that an inclusive approach was utilised, which
engaged the students in the research and outcomes, and provides conclusions and recommendations to enhance
future learning outcomes.

LITERATURE REVIEW

Flipped learning, with or without quizzes, has been identified as a popular approach with students. Many studies
indicate that students often prefer to learn content online, rather than have it presented in a traditional lecture
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(Angus & Watson, 2009; Dabbour, 2016; Gilboy et al., 2015; Lucke, 2014). This can be due to the ability of students to
work at their own pace, to repeat some or all of the content presentation, and to study the content when they wanted.
Roach (2014) found that students respond positively to flipped learning, and that it is an instructional design that is
beneficial across student groups.

An important aspect of flipped learning is that in the class session they are able to fully participate in group or
individual work using real-life scenarios and discipline-specific problems. Having peers all ‘on the same page’ is been
identified as critical to peer support, networking, problem-solving and effective career-long learning and project
delivery (Scott & Yates, 2002).

One advantage of regular quizzes is that they encourage students to keep up with the course content as it is presented,
as opposed to binge-studying once or twice a semester when tests are due (Sales-Morera, Arauzo-Azofra, & Garcia-
Hernandez, 2012; Angus & Watson, 2009) or falling so far behind that they cannot catch up through ‘cramming’.
Additionally, online quizzes provide immediate feedback to students about their level of learning, and help the tutor
identify parts of the course content that students are struggling with and that require further explanation in class
(Angus & Watson, 2009; Dabbour, 2016; Hagerty & Rockaway, 2012; Sales-Morera et al., 2012).

The effectiveness of quizzes in improving student performance is varied. Angus and Watson (2009) found that regular,
low-stakes, online quizzes improved student learning, as evidenced in the final exam. However, other studies (Lucke,
2014; Dabour, 2016) show no correlation between the use of regular quizzes and student performance in exams and
final grades. One likely reason among many possibilities (such as personal motivation, time, workloads, staffing, peer
mentoring and extra-curricular commitments) for the lack of effectiveness could be the quality of the online study -
students simply accessing the online material does not necessarily mean they are learning it. Lucke (2014) observed
that most students in his study viewed the online material the day before the quizzes closed. He concluded that
providing students with online content to be viewed before class results in many students learning only superficially,
viewing the material just in time, rather than absorbing and processing the content properly.

METHODOLOGY

Background

The approach of using quizzes to encourage students to do the pre-class study was trialled with a Level 6
Construction Practices class in a civil engineering programme at a New Zealand technical institute in Semester 1
of 2017. Construction Practices teaches students how to plan and implement the construction of civil engineering
projects, as well as related safety, quality and environmental-protection measures that need to be incorporated into
the construction process. The course required students to learn a multitude of relatively simple facts and ideas and
then be able to apply them to real-world scenarios.

The class consisted of 50 students, although two dropped out midway through the course leaving 48 participants in
the study. The course is compulsory for both the New Zealand Diploma in Engineering (NZDE) and the Bachelor of
Engineering Technology (BEngTech), and the class consists of students enrolled in both qualifications. About half the
students had English as a second language.

Procedure

The course was taught using a flipped learning approach, with students being required to spend at least three hours
studying online videos and readings that were presented on the course’s Moodle site a week before each class.
Moodle is the online platform that the technical institute utilises for connecting with students to share course notes,
slides, feedback and assessment submission. The classes consisted of one three-hour session held every week over a
period of 15 weeks, with a two-week mid-semester break in the middle. Two of the class sessions were site visits with
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no quizzes or formal class activities, but the remaining 11 weeks started with a 10 question, 10-minute online quiz
that was accessed through Moodle.

Quiz marks and correct answers were released when the quiz closed. While the quiz was open book, it was designed
so that students had to know where the relevant information was, if they were to successfully complete the quiz in
the time available. Most students opted to do the quiz on their mobile phones although about 10% brought laptops
into the class for the quiz. Paper copies of the quiz were also available for students who did not have internet-capable
devices or who preferred to do the quiz on paper, an option which approximately 10% of the class chose. However,
the paper quizzes were marked manually so students who chose this option did not get immediate feedback. The
class sessions that followed had activities that usually required the students to plan construction works related to the
type of civil engineering works that were being studied in that session.

The effectiveness of the flipped learning approach incorporating regular quizzes was assessed by a survey to
determine students’ reactions to this approach, how much pre-class work they did, and whether they considered
the approach as beneficial to their studies. In addition, an analysis of the YouTube and Moodle records of the online
content to determine the level of engagement of the students with the content before the class sessions and a
comparison of the exam results with previous classes (Semester 1, 2016 and Semester 2, 2016) determined if there
were any improvements in exam performance.

RESULTS AND DISCUSSION

Student survey

A paper survey was distributed to students in class in the last session of the semester, consisting of eight themed
groups of statements relating to student views on flipped learning and regular online quizzes. The student survey
was filled in by 26 students, which represented about half of the class. The results of the student survey are shown in
Figure 1.

Of those surveyed, 68% showed a preference for the flipped learning approach using online resources (Question 1).
Fifty percent said that studying the topic before class helped them understand the topic better, and a further 33% had
no preference (Question 2). The opportunity to do more activities in class was preferred by 79%, with only 7% wanting
the class session to consist mainly of content presentation (Question 3). The approach of having online content, which
is tested each week, was considered to be a good idea by 85% (Question 8), showing a general appreciation of flipped
learning with regular testing.

One concern was that regular quizzes would be more stressful for students compared with the previous practice of
having a high-stakes (significant marks allocated to the assessment) mid-semester test. Students were divided on this
issue, with 27% stating it was less stressful and 35% saying it was more stressful (Question 7). However, 85% of the
students preferred regular quizzes rather than one mid-semester test (Question 4). This difference may be due to a
lack of clarity around Question 7 of the survey in that it was not clear that it referred to the stress related to regular
quizzes, as compared to one mid-semester test. However, some of the comments made in relation to this question
expressed significant stress related to the high-stakes, mid-semester test.

The quizzes seemed to have some effect on students keeping up with the course, with 81% saying that having regular
quizzes encouraged them to study the online content more than they would have if there had been no quiz (Question
5). Sixty-two percent also said that regular quizzes helped them keep up with the course work (Question 6).
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Student Survey Results

| prefer to learn topics using onling resources (such as videos and readings on Moodle). 68%
Q1- Content | prefer to learn topics in class.  n————m 3%
Presentation I have not preference for either approach e 9%
Studying the topic before class resulted in me having less understanding of the topic.  m—17%
Q2- Content Studying the content before class resulted in me understand the topic better.  EE——————————— 0%
Understanding ) )
Studying the content before the dass did not have any effect on how well | understood the content. I ————— 3%
| prefer class sessions that are mainly doing activities.  n——— 2%
03 - Class | prefer class sessions that are an even mix of content presentation and activitics,  IEEET——S—GCGC——— ©%
Sessions I prefer class sessions that are mostly content presentation with few activities = 7%
I have no preference how the class sessions are structured.  m— 11%
I prefer having weekly short low scoring tests every week. 85%
Q4 =Test I prefer having one high scoring test mid-semester test.  wmm 8%
Frequency .
| have no preference how tests are organised. === §%
Q5 -Test Weekly tests did not encourage me to study the online content more.  —19%
Effectiveness Weekly tests did encourage me to study the enline content more. a1%
Weekly tests helped me keep up with the course work. - —————
Q6 - Student Weekly tests made it harder to keep up with the course work,  E—" 19%
Progress Weekly tests had no effect on me keeping up with the course work. IS 19%
Weekly tests made me more stressed,  IEG_—_————— 5%
Q7 - Student Weekly tests made me less strecsed.  INEEEG—_—_—_— 7%
Stress Weekly tests had no effect on my stress levels.  nE————————— 35%
Having online content which is tested each week is a good idea. 85%
Q8 - Overall Having online content which is tested each week & a bad idea. = 4%
Approach | have no view either way, m—"12%
0% 0% Al 60% 80% 100%

Figure 1: Student survey results.

Moodle and YouTube analysis

The Moodle analysis consisted of downloading activity logs for readings and videos that presented the content
that students needed to learn before class sessions. The logs extended back three semesters and so the activity
in previous courses (Semester 1 and Semester 2, 2016) could be compared with the activity in the current course
(Semester 1,2017). The Moodle logs were analysed to provide an indication of how many individual students accessed
the resource, and the number of times the resource was accessed each day.

The YouTube analysis involved accessing the YouTube analytics for each of the videos that had been viewed by
students in Moodle. This provided information on how much of the video the students watched, at what point those
who did not watch the whole video stopped watching, and what technological devices they used to view the videos.
The analytics also provided a comparison of the results from the analysis of videos on Moodle.

Figures 2 and 3 show the percentage of the class from each of the three cohorts (Semester 1, 2016, Semester 2, 2016
and Semester 1, 2017) that accessed some of the online readings and video resources respectively. It is noted that
readings were used more than videos, with students viewing readings averaging 82%, and students viewing videos
only averaging 51%. In other words, on average, only half of the class viewed the videos (in all cohorts). Another
observation is that a decrease in online accessing of the readings and videos occurred over all three semesters in
the study. Potentially, students became busier with workload and other assessments, although further research is
required to determine the specific reasons. Lastly the percentage of the class accessing both readings and videos
increased in Semester 1, 2017 compared with previous semesters. This indicates that the quizzes were having some
effect on getting students to view the online resources.
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Figure 2: Readings access.
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Figure 3: Videos access.
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One output from the Moodle analysis was a graph for each resource, showing the number of times it was accessed
each day. A number of students did access each individual resource many times, but this duplication was removed
from the data. The graphs all showed a similar pattern in the number of daily accesses climbing steeply one to two
days before the class session and quiz. Accesses also climbed in the days before projects were due and before the
exam. Figure 4 shows a typical time-versus-access graph, with the relevant assessment events highlighted, and
demonstrated a significant increase in the number of views between earlier semesters (Semesters 1 and 2, 2016) and
Semester 1, 2017.

While the findings suggest that the quizzes did increase the number of views, it is questionable whether or not they
improved the quality of learning. Figure 4 shows a high number of accesses on the day of the quiz. This was partially
due to students having the resource open when doing the quiz, but also reflects students who started viewing the
resource early on the morning of the quiz. A review of several of the logs indicates that approximately 25% of the
students who viewed the resource only did so on the day of the quiz, which provides some evidence to support
Lucke’s (2014) observations that many students only view the material just before the deadline.
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Figure 4: Sample of daily views graph.

Quiz and exam marks

One measure of students’ performance are the quiz marks. The average quiz mark for the Semester 1, 2017 class was
63%, which was lower than expected considering that the quizzes consisted of relatively simple questions directly
related to the online content, and was open book. Another measure of performance are the exam marks. Figure 5
shows the exam results for all three cohorts. The Semester 1, 2016 and Semester 1, 2017 marks are similar, while the
Semester 2, 2016 results are slightly better. Semester 2 results are usually better because that semester normally has
a higher proportion of BEngTech students, who are generally more academically capable than the NZDE students.
Overall the comparison of quiz marks and exam results in this pilot study (which did not consider wider variables such
as workload and timetabling) indicates that the use of quizzes has not improved student performance.
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Limitations

There are several limitations to this research. Firstly, the student cohorts vary considerably between years and some
cohorts are noticeably more studious and some more academically able than others. For example, it was noted
that the Semester 2, 2016 cohort was a high-achieving group. Another limitation is that the Moodle records used to
measure students’ engagement with the online resources only indicate whether a student accessed the resource, not
how long or how productively they studied it. The YouTube analytics provide some information on the average time
the videos were viewed for, but the quality of this viewing-study cannot be determined. Also, the research did not
give consideration to student timetables and workload that may have affected how much time students were able to
dedicate to the course.

Another factor that influenced the results was that the course started with one tutor who did not implement these
activities very well, so the activities were not as effective as they could have been in helping students develop their
understanding. The class was also too large for one tutor to properly engage with student groups. Another tutor was
added late in the course and this enabled the class sessions to be more engaging.

CONCLUSIONS

The main aim of this pilot study was to determine whether weekly, low-stakes quizzes would result in students
studying the pre-class content before classes in a flipped learning classroom. The effects of these regular quizzes, the
student view of the approach, and flipped learning in general were also of interest and will determine the direction
of further research.

The benefits to student learning methods and outcomes from flipped learning has been extensively researched
internationally, with a general consensus that students are more fully engaged and enjoy the learning process (Bristol,
2014; Wolf et al., 2015). Studies have also used analytics to measure the engagement (Salas-Morera et al., 2012; Lucke,
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2014), and this method has been utilised in this pilot study to get a clear understanding of how the students made
use of the online course materials.

The Moodle logs showed an increase in both the number of times each resource was accessed and the proportion of
the class thataccessed the resource as time went on. However, there was no corresponding performance improvement
in exams. One reason for this may be that many students only looked at the online materials immediately before class,
rather than reviewing and processing them throughout the week. This shallow learning approach did not equip them
sufficiently to improve their performance.

Another reason for the lack of performance in the exam could have been the quality of the class sessions. The tutor
was in the process of learning how to implement an active-learning approach, and the early semester sessions
were therefore not as active as they could have been for enhancing the learning experience. Improvements in the
implementation of the class activities may encourage students to be more interested in the subject, and perhaps be
motivated to engage more deeply with the online resources.

Most students expressed a preference for the flipped learning approach, a result that has been concluded from other
research into student preference for flipped learning (Gilboy et al., 2015; Roach, 2014) and preferred having regular
low-stake quizzes rather than one high-stake, mid-semester test. This is an important finding as student preference is
highly relevant to how well they learn — and this needs to be taken into account in future research and course design.
Therefore, it is considered that this approach is worth pursuing in the future as it is easy to implement for the lecturer,
is simple for the students to undertake, and provides motivation for students to maintain constant learning progress
through the semester and be prepared for the in-class learning. However, additional methods, such as improved on-
line engagement (for example, games, reflection points during videos and spot-questions), need to be developed to
encourage students to adopt a deeper learning process.
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