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ABSTRACT

A flipped classroom is a type of blended learning (BL) that
students learn the materials at their own time and by
attending at a physical classroom. This method helps learners
to learn the materials at their own time and reinforce their
learnings in a classroom. This study interrogates efficacy of a
flipped-classroom in comparison with traditional teaching
method on students learning and confidence in a geotechnical
engineering unit at Curtin University, Perth Western
Australia. To do so, an experimental investigation was
performed on students enrolled in a semester-long
geotechnical unit and they have options of flipped model or a
conventional model classroom for their learning. To score
students’ performance against learning and confidence, a
Likert scale was employed to rate students level of confidence
by introducing a 20-items knowledge assessment on five
topics before and after each learning. The results showed that
students attended in a flipped-classroom gained higher scores
in comparison with the students attended in conventional
teaching course. For confidence rating, the traditional course
students ranked a lower confidence than the flipped group for
all assessed modules.
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1. INTRODUCTION

Blended learning is a method of education that encompasses
two main components of online learning and face to face
classroom. Fig. 1 graphically shows the components of a
blended learning.

Flipped-classroom is an active teaching approach that
promotes learner’s contribution in teaching/learning
processes. This is in a contrast with a traditional teaching
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approach that learners have a passive role and they are only
recipient of the new knowledge from a lecturer/instructor. It
has been indicated that if a flipped classroom model
strategically applied in a classroom, a good level of bloom’s
taxonomy is achievable [1]. In a flipped classroom, students
are accountable to complete a series of tasks using an online
learning platform and then to attend in a face to face
classroom to ask their questions [1-3].

Sadik [4] investigated effectiveness of a flipped classroom on
student’s involvement and their satisfaction by means of
survey. He indicated that students in a flipped classroom
model showed a better behavioral and cognitive engagement
with the lectures and their satisfaction improved [4].

In another example, Mason et al. [5] compared a flipped
classroom with a traditional model of teaching for
engineering students. They indicated that in a flipped
classroom students’ performance is similar or even better
than the face to face classroom and lecturers have more time
to cover more materials in this type of teaching. They also
indicated, students had initially struggled with adapting with
new type of teaching however, they get use to the new method
of learning [5]. In another study, Unal and Unal [6]
investigated effectiveness of a flipped approach on lecturer’s
satisfaction as well as students’ performance and perception.
They indicated that utilisation of an inverted model improves
lecturer’s satisfaction as well as student’s perception and
performance. They indicated that if a flipped style of teaching
properly implemented, it can be a very effective method for
student’s satisfaction [6]. Similar results were reported in
other literature [7-15].

A review of older researches showed that investigation
performed mainly on efficacy of flipped classroom on
student’s satisfaction, engagement and perception, however,
no studies conducted to interrogate efficiency of
inverted-classroom on learners’ knowledge and confidence
on utilisation of their learning. In particular, this study is a
unique investigation for engineering students.
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Figure 1: Main components of a blended learning approach

2. MATERIALS AND METHODS

An experimental method was implemented to interrogate
variations between a conventional classroom with a
flipped-classroom approach. At the first stage, comparison
conducted to investigate the prior knowledge and confidence
on two participating groups by scoring a survey. Students
learning experiences and their confidence in implementation
of their learning were compared amongst two educational
methods. Students enrolled in the geotechnical engineering
unit had a freedom to opt a flipped-classroom or a
conventional face-to-face classroom.

Confidence of the students in utilisation of their learning in
real world projects is an important indicator of their learning.
In this experiment, confidence of the students was ranked.
Filling the questionnaires was not mandatory and students
had a freedom to fill the form if they liked. In order to
encourage students to fill the questioner, every effort done to
keep that short and concise.

3. RESULTS
3.1. Demographics of Engineering Students
Table 1 shows the attributes of the students participated in the

survey. As seen, 32 persons have attended in flipped course
and 42 persons have attended in traditional course.

Table 1: Attributes of the students attended in the survey

Flipped Course Traditional Course

(Number= 32) (Number= 42)

Feedback on the work

81 76
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3.2. Knowledge Assessment Results

The results shows the results of pre-test and post-test
knowledge assessment for attendees in flipped and traditional
course. As seen from the pre-test knowledge assessment, both
groups of students attended in flipped and traditional courses
had an almost similar pre-test score. In fact, the pre-test score
only shows the students prior knowledge with respected with
their personal experience. A significant improvement can be
seen in the post-test knowledge assessment scores. The
students attended in flipped course had a mean value of 74%
whereas students attended in traditional course had a 65%
median value. As seen, students after attending flipped course
achieved a better understanding about the geotechnical
engineering subjects.

3.3. Confidence Results

The confidence results showed that students attended in
flipped course has a higher confidence value to utilise their
knowledge in comparison with the traditional for all
geotechnical engineering topics. The students indicated as
very confident are much higher than students mentioned less
confident or not confident in flipped course. This outcome
also was checked in research items and comprehension of
students tested against some of those [16-23], the students
feedback was encouraging and further supports flipped
classroom usage. In writing of this report some of the ideas
was taken from [24, 25].

4. DISCUSSION

The results showed that the students who attended in flipped
class-room and attended both online and face-to-face
classroom showed a better performance in comparison with
the students who only attended in a face-to-face traditional
course. This is in coincidence with the results reported by the
literature in implementation of the flipped classroom. This
enhanced students’ knowledge and confidence in utilisation
of their knowledge. Some issues have been reported by the
students such as technological issues that interrupts in some
stage students learning. The results of this study support the
efficacy of flipped classroom for the purpose of teaching
geotechnical engineering topics in lieu of a traditional
teaching method. This should be noted that the results of this
study to assess knowledge of the students only relied on
multiple-choose questions in five geotechnical engineering
topics.

5. CONCLUSION

Two method of flipped classroom and traditional classroom
were analysed in this study and the results showed that the
engineering students achieve a better knowledge and more
confidence in utilization of their knowledge through a flipped
classroom.



Amin Chegenizadeh et al., International Journal of Advanced Trends in Computer Science and Engineering, 9(2), March - April 2020, 1913 - 1915

REFERENCES

1.

10.

11.

12.

13.

Gilboy MB, Heinerichs S, Pazzaglia G. Enhancing
student engagement using the flipped classroom.
Journal of nutrition education and behavior. 2015 Jan
1,47(1):109-14.
https://doi.org/10.1016/j.jneb.2014.08.008

Jinlei Z, Ying W, Baohui Z. Introducing a new
teaching model: Flipped classroom [J]. Journal of
Distance Education. 2012;4(8):46-51.

Mok HN. Teaching tip: The flipped classroom.
Journal of information systems education. 2014;25(1):7.
Sadik A. The effectiveness of flipped lectures in
improving student engagement and satisfaction. In
European Conference on e-Learning 2015 Oct 1 (p.
507). Academic Conferences International Limited.
Mason GS, Shuman TR, Cook KE. Comparing the
effectiveness of an inverted classroom to a traditional
classroom in an upper-division engineering course.
IEEE transactions on education. 2013 Mar
18;56(4):430-
https://doi.org/10.1109/TE.2013.2249066

Unal Z, Unal A. Comparison of student performance,
student perception, and teacher satisfaction with
traditional versus flipped classroom models.
International ~ Journal ~ of  Instruction. 2017
Oct;10(4):145-64.
https://doi.org/10.12973/iji.2017.1049a

Tang F, Chen C, Zhu Y, Zuo C, Zhong Y, Wang N, Zhou
L, Zou Y, Liang D. Comparison between flipped
classroom and  lecture-based  classroom in
ophthalmology clerkship. Medical education online.
2017 Jan 1;22(1):1395679.

Scott CE, Green LE, Etheridge DL. A comparison
between flipped and lecture-based instruction in the
calculus classroom. Journal of Applied Research in
Higher Education. 2016 Apr 11.

Jensen JL, Kummer TA, Godoy PD. Improvements
from a flipped classroom may simply be the fruits of
active learning. CBE—Life Sciences Education. 2015
Mar 2;14(1):ar5.

Smallhorn M. The flipped classroom: A learning
model to increase student engagement not academic
achievement. Student Success. 2017 Jul 23;8(2):43-53.
https://doi.org/10.5204/ssj.v8i2.381

Kang N. The comparison between regular and flipped
classrooms for EFL Korean adult learners.
Multimedia-Assisted  Language Learning. 2015
Sep;18(3):41-72.

Nishigawa K, Omoto K, Hayama R, Okura K, Tajima T,
Suzuki Y, Hosoki M, Shigemoto S, Ueda M, Rodis OM,
Matsuka Y. Comparison between flipped classroom
and team-based learning in fixed prosthodontic
education. Journal of prosthodontic research. 2017 Apr
1,61(2):217-22.

Sajid MR, Laheji AF, Abothenain F, Salam Y, AlJayar
D, Obeidat A. Can blended learning and the flipped

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

classroom improve student learning and satisfaction in
Saudi Arabia?. International journal of medical
education. 2016;7:281.

Webster DR, Majerich DM, Madden AG. Flippin*Fluid
Mechanics--Comparison  Using Two  Groups.
Advances in Engineering Education. 2016;5(3):n3.
Rivera E. Flipping the classroom in freshman English
library instruction: A comparison study of a flipped
class versus a traditional lecture method. New Review
of Academic Librarianship. 2017 Jan 2;23(1):18-27.
Sabbar AS, Chegenizadeh A, Nikraz H. Static liquefaction of
very loose sand-slag-bentonite mixtures. Soils and
Foundations. 2017 Jun 1;57(3):341-56.
https://doi.org/10.1016/j.sandf.2017.05.003
Chegenizadeh, A.; Nikraz, H. Composite Soil: Fiber
Inclusion and Strength. Adv. Mater. Res. 2011, 308,
1646-1650.

Al-Rkaby, A.H.J., Chegenizadeh, A., Nikraz, H.R. Anisotropic
strength of large scale geogrid-reinforced sand:
Experimental study Soils and Foundation 2017 57(4), pp.
557-574

Al-rkaby, A.H.J., Chegenizadeh, A., Nikraz, H.R.
Directional-dependence in the mechanical characteristics
of sand: a review , International Journal of Geotechnical
Engineering 2016 10(5), pp. 499-509

Chegenizadeh, A.; Nikraz, H. Investigation on Strength
of Fiber Reinforced Clay. Adv. Mater. Res. 2011, 261,
957-963.

Chegenizadeh, A.; Ghadimi, B.; Nikraz, H.; Simsek, M.
A novel two-dimensional approach to modelling
functionally graded beams resting on a soil medium.
Struct. Eng. Mech. 2014, 51, 727-741.
https://doi.org/10.12989/sem.2014.51.5.727
Chegenizadeh, A.; Keramatikerman, M.; Nikraz, H.
Liquefaction resistance of fibre reinforced
low-plasticity silt. Soil Dyn. Earthg. Eng. 2018, 104,
372-377.

Chegenizadeh, A.; Keramatikerman, M.; Santa, G.D.;
Nikraz, H. Influence of recycled tyre amendment on
the mechanical behaviour of soil-bentonite cut-off
walls. J. Clean. Prod. 2018, 177, 507-515.

Nur Razia Mohd Suradi, Saliyah Kahar, Azlinda Abdul
Aziz, NorAzliana Akmal Jamaludin, Construct
Validation for Academic Application in Higher
Education Institution(HEI) with Rasch Model
Advanced Trends in Computer Science and Engineering
2020,vol 9,No.1
https://doi.org/10.30534/ijatcse/2020/24912020
SamirNassir, Mhammed Bor, Adjustment of the
Andragogical Principles to Adults Learning
Information and Communication Technologies-Case
of the Educational Administration Cycle (Rabat)
Advanced Trends in Computer Science and Engineering
2020,vol 9,No.1
https://doi.org/10.30534/ijatcse/2020/02912020



