
109  

3. Лопатухина И.Е. Очерки по истории механики и физики. Санкт 

Петербург: ББМ, 2016. 204 с.  

 

Науч. рук.: Гончарова Л.А., к-т пед. н., доц.  

 

 

 

Д.В. Сергеев, Е.А. Федоринов  

Национальный исследовательский 

Томский политехнический университет 

 

Case-study technology and flipped classroom approach 

to teaching engineering students 

 
The paper gives an overview on the implementation of the case-study technology in-

tegrated into the flipped classroom and investigates its potential for both teachers and learn-

ers. The authors present the outcomes gained from the experience of the case-study tech-

nology implementation in physics. The research shows that the use of the described tech-

nology enhances students’ motivation and improves their academic achievements. 

 

Keywords: flipped classroom approach; case-study technology; learning environ-

ment; student’s motivation; academic achievements; involvement. 

 

Nowadays the «flipped» approach to teaching has become particularly at-

tractive because of availability of vast internet resources among which video 

and audio that can easily adopt to any discipline. The integration of ICTs em-

powers teachers and learners, transforming teaching and learning process from 

being highly teacher-dominated to student-centered and offers them many op-

portunities to study anytime and anywhere. 

According to the flipped classroom approach, what is usually done in 

class and what is usually done at home is shifted or flipped. Instead of learners 

listening to lectures on, say, Physics in class and then going home to work on 

a set assigned problems, they read materials and watch videos on physics be-

fore attending class and then involve in class in active learning using labs, case-

studies, or experiments. A main principal of the flipped classroom is that work 

usually done as homework (e.g. synthesizing, problem solving, analyzing, es-

say writing) is better undertaking in class with the guidance of the teacher. 

Watching videos or listening to lecture is better carried out at home. Thus, the 

term flipped or inverted classroom [2, p. 54]. 

A literature review helps us observe the benefits of using the flipped class-

room approach to the teaching and learning process as follows: learner goes at 

his or her own pace; doing «home assignment» in class gives teachers deeper 
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insight into learners difficulties and their learning styles; time in class can be 

used more efficiently and creatively; teachers using the technology tell about 

increased standard of learners achievements, interest, and involvement; learn-

ing theoretical material supports the new approaches [1, p. 63]. 

We surveyed the physics teachers of School of Energy and Power Engi-

neering as well as School of Computer Science and Robotics who used case-

study technology in a flipped classroom and they cited additional benefits of 

using this approach, including the following: there is much more time to spend 

with learners on authentic study; learners have more time working with train-

ing equipment that is only available in the educational laboratories; students 

who skip the class can watch the lectures while at home; the technology «stim-

ulates thinking inside and outside the study room»; learners are actively en-

gaged in the learning process and liked it. However, in the meantime, they 

reported some difficulties with approach. 

Firstly, they pointed out that students new to the technology may be orig-

inally resistance because it demands that they do assignment at home rather 

than be first presented the subject matter at the university. Therefore, they may 

be unprepared to their class to participate in the active learning part of the 

course. Thus, faculty deal with this problem by giving a short quiz either in 

class or online or by requiring homework that references material that can be 

taken from the outside videos or reading material. Secondly, the home assign-

ment must be carefully done for the learners in order to prepare them for activ-

ities in class. Many teachers regard videos as the way of choice for delivering 

the out-of-class part of the instruction. Nevertheless, in our survey, teachers 

said that finding good quality videos is sometime a big problem for them. 

We suggest the model of the class in physics using case-study technology 

in a flipped classroom. The teacher assigns an introductory video podcast be-

forehand, before the class in which the material (case) will be presented and 

posted to (e.g. YouTube) for students to view. Students receive a set of guiding 

questions related to podcast to answer before class. In class, students get the 

first part of the case-study to work on and apply what they learned in the pre-

vious day’s podcast. After they complete the first part of the case-study, a sec-

ond podcast is often shown in class to stimulate discussion, after which stu-

dents are given the second part of the case. Another podcast may be assigned 

that day covering information students will need to continue with the next part 

of the case in the next class period. These steps are repeated as need until the 

case-study is completed. 

Despite the many ways to implement case-study in a flipped classroom, 

we’ve found that the most successful flipped classroom typically have three 

main features: the in-class learning environments are highly organized (care-

fully planned); the in-class activities have a great number of quizzes, problem 
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solving tasks and many other active learning activities, making learners to re-

call rapidly, apply, and extend knowledge gained outside of class and these 

activities are often slightly easier than those tackled outside of class, and are 

directly relevant to the out-of-class work; learners are heavily incentivized 

through grading, in-class activities, and teachers’ expectations to complete out-

of-class work and attend in-person meetings. 

Finally, it is worth nothing that teachers have always struggled to get learners 

to study on their own, either ahead of time or as home assignment that is when 

the real learning happens, not when the teacher is lecturing. The flipped class-

room, with its use of videos that engage and focus student learning, offers us a 

new model for case-study teaching, combining active, student-oriented learn-

ing with content mastery that can be applied to deal with real-world problems. 

Our research showed that the integration of case-study technology and a 

flipped classroom into the education process leads to an increase of students’ 

motivation and interest for studying physics. Moreover, it has positive impact 

on students’ self-discipline and self-directedness because learners are respon-

sible for their own way of learning and it has great pedagogical potential for 

both teachers and students. 
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