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Abstract:  The paper presents a reflective approach for the 
undergraduate’s courses to improve the effectiveness of 
teaching. The objective of the proposed practice is to 
enhance the course learning, beyond the traditional mode. 
In the traditional method of teaching the course instructor 
would not have checked the effectiveness of the teaching 
till the completion of the course. The student also would 
not have measured the level of understanding. This creates 
a gap between teaching and learning. The reflective 
teaching breaks this vicious circle and promotes better 
teaching and learning. To meet the objective different 
activities such as cyclic test and concept visualization are 
designed and practiced in the identified courses. The 
proposed approach provides opportunities to refine course 
delivery and improve learning. 

Keywords: Reflective teaching, cyclic test, concept 
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1. Introduction 

Reflective teaching is a kind of self assessment strategy. It 
is a technique of improving teaching by means of meta 
cognitive awareness. Through this one can make conscious 
efforts to evaluate and analyze their current teaching, and 
continuously use the reflections, observations to create 
their own conclusions to test future situation.  

He educator John Dewey in 1993 wrote “the process of 
reflection for teachers begins when they experience 
difficulty that cannot be resolved immediately. Reflection 
commences when one enquires into their experience and 
relevant knowledge to find meaning in their beliefs. It has 
the potential to enable the teacher to direct their activities 
with foresight and to plan according to ends in views”. 
Reflective teaching practices are used to teach many 
courses [1]. 
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Various reflective practices facilitates students to learn 
according the their learning styles. In the process of 
exploring the methods of effective and engaging ways to 
engineering courses, reflective teaching was found more 
relevant.   

Writing uses a different part of our brain than talking does. 
Many people think better when they are physically active 
[3]. A broader analysis of reflective teaching is presented 
[4] and in [5]. Abstraction plays a central role in this 
lesson as the ability to abstract is critical in software 
development processes. However, the ability to abstract it 
is not trivial cognitive process. Furthermore, the teaching 
of abstraction is not a simple challenge [6]. The survey 
reveals that reflective teaching is a effective tool for self 
assessment in course delivery. In order to enable the 
effective learning reflective teaching acts as a tool. 

The rest of the paper is organized as follows. In section 2 
effective teaching framework is discussed, section 3 
demonstrates the proposed framework of reflective 
teaching in identified courses. Section 4 deals with 
methodology and its effectiveness, conclusions are derived 
in section 5. 

2. The effective teaching framework 

The main idea of the frame work shown in Figure 1 is that, 
effective teaching and learning techniques lead to student 
satisfaction and motivation to learn when properly 
supported by a positive learning environment. The 
proposed framework consists of four main components:  

1. Strategies: Use of different student-centered 
techniques like reflective teaching/learning to support 
and enhance learning.  

2. Roles: Assigning roles and responsibilities to all the 
stakeholders to ensure their active participation and 
collaboration.  

3. Assessment: Assessment and evaluation methods to 
measure monitor and promote learning.  
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4. Environment: Effective learning environment both 
inside and outside the classroom.  

 
 

 
Fig. 1: The Student-centered Effective Learning Framework

(Source   2013 ISSN: 2309-3951, 2014) 

 
3. Proposed Framework of Reflective Teaching

The primary benefit of reflective teaching practice is a 
deeper understanding of their own teaching style and 
ultimately greater effectiveness as a teacher. 
shows the proposed framework for reflective teaching

Fig. 2. Proposed framework for reflective teaching
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Fig. 2. Proposed framework for reflective teaching 

i. Plan: In reflective teaching the course instructor uses 
the concrete experience to plan the
order to achieve objectives for the course. 

ii. Execute: During the course delivery
focuses on the implementation of the plan
stage in the execution the reflections are considered.

iii. Review and analyze: The collected reflections are 
reviewed and analyzed for their 
classroom delivery. 

iv.  Refine: The analyzed reflected data is used by the 
course instructor to refine the strategy and reframe the 
plan of course delivery.   

 
4. Methodology 

The proposed framework is practiced
undergraduate courses of III and VI semester 
department of Electronics and Communication
Engineering. Cyclic tests are designed for Signals and 
Systems course of III semester and 
are framed for Digital communication course of VI 
semester.  

4.1 Cyclic Test 

Cyclic test are the repetitive exams
the proper understanding the topic. The activity is planned 
according to the proposed frame work of reflective 
teaching for Signals and Systems course of III semester.

Plan: Topic learning objectives are planned to achieve the 
course objectives. Course instructor uses experience to 
design mode of delivery and assessment. 

Execute: Course delivery is carried as per the plan.

Review and analyze: Based on the course delivery 
level of learning is assessed through 
examinations. The scores revealed the poor understanding 
of few concepts by majority of students.

In our curriculum framework C
Examinations (CIE) is conducted for 50 marks, out of 
which first and second CIE is evaluat
and remaining 10 marks is assigned for activities like quiz, 
implementation assignment, course project etc.
The student has to score 8 marks in each of these CIE to 
get eligibility to write semester end examination
strength of 75 more than 40% of students were not 
eligible. This motivated to restructure the course delivery.

Refine: These reflections are used to refine the conceptual 
mode of course delivery. Cyclic tests are designed and 
conducted to know the effect of teaching 
regularly rather waiting till next CIE. 

Execute 

Realizing the 
plan 
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In reflective teaching the course instructor uses 
the concrete experience to plan the course delivery in 

objectives for the course.  
During the course delivery the instructor 

implementation of the plan. At some 
stage in the execution the reflections are considered. 

: The collected reflections are 
for their implications on 

: The analyzed reflected data is used by the 
course instructor to refine the strategy and reframe the 

proposed framework is practiced to teach the 
undergraduate courses of III and VI semester in the 

Electronics and Communication 
Cyclic tests are designed for Signals and 

Systems course of III semester and concept visualization 
are framed for Digital communication course of VI 

Cyclic test are the repetitive exams conducted to ensure 
The activity is planned 

according to the proposed frame work of reflective 
Signals and Systems course of III semester. 

are planned to achieve the 
bjectives. Course instructor uses experience to 

design mode of delivery and assessment.  

Course delivery is carried as per the plan. 

Based on the course delivery the 
assessed through continuous internal 

the poor understanding 
of few concepts by majority of students. 

In our curriculum framework Continuous Internal 
(CIE) is conducted for 50 marks, out of 

which first and second CIE is evaluated to 20 marks each 
and remaining 10 marks is assigned for activities like quiz, 
implementation assignment, course project etc. 
The student has to score 8 marks in each of these CIE to 

to write semester end examination. In class 
75 more than 40% of students were not 
motivated to restructure the course delivery. 

These reflections are used to refine the conceptual 
delivery. Cyclic tests are designed and 

know the effect of teaching and their learning 
.  
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Post cyclic test class delivery is reframed based on the 
performance in cyclic test. Course delivery is reformulated 
using supportive multimodal material like video lectures 
form renowned IIT Professors.  
Improved performance in the next CIE ensured the 
effectiveness of cyclic test.  

4.1.1 Effectiveness of the activity 

The cyclic test is practiced and the effectiveness is 
measured using academic performance of the students as 
well as using the student’s feedback.  The Figure 3 shows 
the influence of the activity on the student performance. 
The cyclic test activity for third semester students is 
practiced after CIE-1. In CIE-1 the student performance 
was very poor. As a remedial strategic planning cyclic test  

 

 

Fig. 3: Academic Performance in signals and systems course 

 

was designed and practiced. The performance in CIE-2 is 
improved considerably. 

The effectiveness is analysed using the student’s feedback 
also. The feedback questions framed by the instructor are: 

1. Activity motivates to apply theoretical knowledge to 
solve given problem? 

2. Activity is relevant in particular course/concept? 
3. Is cyclic test a burden? 

 
The Figure 4 reflects the student feedback for this activity. 
The analysis is done on 1 to 3 scale, 3 being the strongly 
agree, 2 being the moderately agree and 1 indicates 
disagree. 85% of the students strongly agreed that they 
could apply theoretical knowledge to solve given problem. 
79% of the students agreed that the design of the cyclic 
test was relevant. 49% of the students found the cyclic was 
a burden. Cyclic test are the effective tools to enhance the 
student learning 

 
 

                   Fig. 4: Students Feedback 

4.2 Concept Visualization 

To teach the complex concepts of design and analysis to  
undergraduate students additional tutorial classes or further 
explanations with visualizations [10] is required. Concepts 
visualization cannot be achieved using a traditional 
teaching and through textbook [11]. We need to integrate 
advanced technology tools in education such as 
simulations and visualizations. 
The activity is planned according to the proposed frame 
work of reflective teaching for Digital Communication 
course of VI semester. 

Plan: Before the commencement of semester the course 
instructor designs the course to meet the objectives. Few 
complex concepts need to be delivered through special 
teaching technique such as simulations using Simulink. 
Concepts of modulation technique such as ASK, BFSK, 
PSF, QPSK etc. are discussed with modular approach 
using Simulink as shown in Figure 5. 
 

 

Fig. 5. Implementation of BFSK using simulimk tool 
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Execute: Course delivery is carried as per the plan. 

Review and analyze: Based on the course delivery the 
level of learning is assessed through continuous internal 
examinations. The oral feedback and scores revealed the 
poor understanding of few concepts by students. 

The modular approach of Simulink limited the students 
from exploring the concepts. This resulted in poor 
performance in CIE of year-I as shown in Figure 6. This 
motivated to reframe the special teaching technique used 
in course delivery. 

Refine: These reflections are used to refine the visual 
mode of course delivery. There is a need to explore the 
concepts beyond the modular approach.  The EDA tools 
like Scilab, pSpice, Matlab etc facilities, parametric level 
concept visualisation. The course delivery is redesigned 
using Matlab as concept visualisation tool. Improved 
performance in the CIE of year II ensured the effectiveness 
of redesigned concept visualisation. 

 

 

Fig. 6: Academic Performance in digital communication course 

4.2.1 Effectiveness of the activity 

The concept visualization is practiced and the 
effectiveness is measured using academic performance of 
the students as well as using the student’s feedback.  The 
Figure 6 shows the influence of the activity on the student 
performance. The effectiveness is analyzed using the 
student’s feedback also. The feedback questions framed by 
the instructor are: 

1. Concept visualization enhanced the learning compared 
chalk and talk. 

2. Learning from the activity can be applied beyond the 
course. 

 
 

 
 

Fig. 7: Feedback from Students 

 
The Figure 7 reflects the student feedback for this activity. 
The analysis is done on 1 to 3 scale, 3 being the strongly 
agree, 2 being the moderately agree and 1 indicates 
disagree. 76% of the students strongly agreed that learning 
is enhanced through concept visualisation. 52% of the 
students agreed that the learning from concept 
visualisation can be applied beyond the course. 

5. Conclusion 

The paper demonstrated a reflective approach for the 
undergraduate’s courses to improve the effectiveness of 
teaching. The reflective teaching bridges the gap and 
promotes better teaching and learning. The activities such 
as cyclic test and concept visualization are designed and 
practiced in the identified courses. These activities enabled 
the course instructor to continuously refine the course 
delivery and improve student learning. Though reflective 
teaching improves the student learning it demands 
additional time and effort from course instructor. 
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