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Abstract: Worldwide, research and experience has shown
that use of ICT (Information and Communication
Technology) tools can lead to enhanced teaching methods
and improve student learning attainment levels.
Applications of ICT includes enabling access of course
materials through remote devices, creation of on-line
repositories for tutorials and lectures, flipped classrooms ,
use of devices and tools such as tablets, videos, projector ,
audio equipment etc. for teaching. The use of ICT for
formative assessment and for course feedback, has not been
highlighted. This paper presents, the tool “Plickers”, its key
features , its application for formative assessment and
feedback, with a case study.
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1. Introduction

Summative and formative assessments are two ways of
evaluating students. In summative assessment, the students
take a test at the end of the instruction. The assessment can
be elaborate, include design, numerical problems and essay
questions[1-4].  In formative assessment, the student
learning is monitored continuously during the learning
process, while the course is on-going. This will help the
teacher modify the teaching and learning activities to
improve attainment of the defined outcomes of the course
[5-6]. Since the assessment is continuous, the questions
should be crisp, conceptual and the answers, brief [7-8].
The teacher can even allot 5-10 minutes in each class for
this. Objective type questions with multiple answers can be
effectively used for this, since the time taken would be less.
Until recently, summative assessment was more popular.
However, with ICT, it is easy to conduct tests of objective
type. After the completion of the course, the feedback of
the students, is important as it is a reflection of the entire
teaching learning process and the students’ perception of
the course. Feedback questions if framed properly can
provide information that is instructor specific and course
specific.
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Thus, formative assessment and student feedback, done
periodically, spread throughout the course, can be very
effective in improving the student attainment levels, as they
provide guidelines to the instructor for improvement.
Plickers is a open-source web based tool, wherein the
students can choose one answer from four options. Hence,
it can be used for both formative assessment and for course
feedback. This paper presents the use of Plickers in a
course on Linear Integrated Circuit.

2. Types of assessment

Assessment is the way an instructor gathers data about
the teaching and the students’ learning [9-12].. Evaluation,
therefore, draws on one’s judgment to determine the overall
achievement of an outcome, based on the assessment data.
The next step is to analysis the results of evaluation, to
identify weaknesses, gaps, deficiencies and to design steps
to improve on the outcome. There are commonly three
types of assessments.

Diagnostic assessment: This is to help the instructor
identify the students’ current knowledge of a subject,
their skill sets and capabilities before teaching takes
place. Knowing the students’ strengths and
weaknesses helps the instructor to plan the lessons
more effectively. Diagnostic Assessment include pre-
tests, self-assessments to identify skills and
competencies, discussions and interviews. Diagnostic
assessment is very important in teaching engineering
students, as the instructor has to assess whether the
student group has the necessary prerequisites to go
forward with the course.
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Summative assessment: This is used to evaluate student
learning, skill acquisition, and academic achievement
at the conclusion of a defined instructional period and
compare it against a standard or benchmark.
Summative assessment includes tests, assignments, or
projects used to determine whether students have
learned what they were expected to learn. These are
given at the conclusion of a specific instructional
period, and therefore they are generally evaluative,
rather than diagnostic. Summative assessment results
are often recorded as scores or grades that are then
factored into a student’s permanent academic record.
Rubrics, developed around a set of standards or bench
marks, can be used for summative assessment.

Formative assessment: The main purpose of formative
assessments is to move students’ learning forward
while their learning is still in the process of developing.
Formative assessment measures student progress but it
can also assess the effectiveness of the instructor. It
operates as a feedback loop in which both the instructor
and the students play active roles in enabling learning
by consistently working throughout the course, to build
and consolidate student’s learning. For formative
assessment to be effective it is vital for the instructor to
be clear about the intended learning goals for a lesson.
The teacher has to focus on what students will learn, as
opposed to what they will do. The learning objectives
have to be clearly defined. With clarity about the goal
and indicators, teachers can then decide how they will
gather evidence of learning. It is good practice to
incorporate this type of assessment to ‘test’ students’
knowledge before expecting all of them to do well in
an examination. Framing Multiple Choice Questions
during the course delivery, is a good strategy for
formative assessment. The students can be asked to
choose the answers. These objective questions have the
following advantages:

> It is free from the bias of the evaluator or
instructor

Yardsticks for evaluation are unbiased
The evaluation is same for different examiners

Time is saved in writing lengthy answers

YV V V V

Student has to understand the lesson to answer
correctly

»  Finer aspects of the lesson can be questioned

The number of students who answer correctly, is a
direct indication of the learning outcome. If more
number of students answer incorrectly, it’s an
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indication to the instructor that the learning outcome
has not been achieved. If the teacher spends a few
minutes in every class to take a quick assessment, the
learning outcomes will vastly be enhanced. This
requires a tool to facilitate objective type questions to
be performed quickly. Plickers is an excellent, simple
to use tool for this.

3.  Course Feedback

The feedback from the students after a course is vital to
assess the outcomes of the course. Globally, higher
education has been redefined as “Outcome Based
Education (OBE)”. A paradigm shift is taking place,
where the learning outcomes are more important than
teaching. Every teacher is to ask the question, “ I am
teaching, are they learning?”. The answer to this is the
essence of OBE. In this scenario, student feedback is
very important. The feedback provides insight into
different aspects of the course, briefly discussed here.

» Instructor specific issues: The feedback on specific
issues about the instructor provides insight into the
strengths and weaknesses of the instructor, providing
ample scope for improvement. The feedback should
include the presentation style of the instructor, the
teaching tools used, the way concepts are presented,
the organization of the content in each class, the body
language of the instructor and personality traits such
as punctuality, commitment, fairness, etc. This
feedback is very individualistic and depends on the
instructor.

» Content: The feedback should include the clarity of the
content presented, the instructional material such as
presentations, videos, documents etc. provided, the
guidance given about the content and the adequacy of
the content.

» Outcomes: The feedback should indicate if the
outcomes were defined to the students, and whether
the tests, assignments and projects were oriented
towards the assessment of the achievement of the
outcomes.

» Course end survey: The feedback should be specific to
the course under study and the student’s perception of
the achievement of the outcomes. If the students feel
that the outcomes defined by the instructor have not
been achieved, then their grades have no meaning.

For the feedback to be meaningful, the instructor has to
frame the questions and choices for answers, correctly.
Leading and open ended questions should be avoided.
Long complex questions should also be avoided. The
number of questions have to be limited, so that the
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students do not lose interest in answering them. Hence, the
instructor has to choose the most relevant and necessary
points on which feedback is needed. The students can be
given about four options to choose from. Plickers, is an
excellent tool to get a quick feedback.

4. Plickers

Plickers is an assessment tool for a quick and simple way
to check student understanding. This assessment tool
allows instructors to collect on-the-spot formative
assessment data and feedback without the need to have
students use devices or paper and pencil. Teachers can use
this tool with previous planning or on the go as needed. It
provides students with the opportunity to participate and
engage in learning without feeling self-conscious. It’s a
data collection tool that’s helpful for teachers and fun for
the students.

Plickers is a free web based tool that combines response
clickers and QR codes. With hand held clickers, the
students click the letter (A,B,C ,D ) or the number (1,2,3,4)
of the correct answer, for a multiple choice question. In
Plickers the students do a similar exercise using a Plicker
card, as shown in Fig 1.

A Plicker card is an image similar to a QR code on a piece
of paper that can be scanned by a tablet or a smart phone
(Fig 1). Depending on which way a student holds the
Plicker image, the response to a question created within the
app on the smart phone or Plickers website can be
determined. Simple to use, Plickers can help instructors
collect valuable data to monitor student progress. A quick
assessment can be done at the beginning or ending of every
class.

Numbers correspond to

assigned student Letters indicate answers

Fig 1: Plicker Card

292

5. Procedure to use Plickers

Plickers is an online tool which can be used by signing up
to plickers’ website. It is possible to add different classes
and students to the account. Plickers automatically assign
cards to students as the names are entered. New libraries
are created and multiple choice questions and true/false
questions are added to the library.

Plickers mobile app is required to collect response of the
students. Each student is given a card and the questions are
played from the library. The students hold the cards upright
with their choice of answers positioned on the card. While
scanning the cards, it should be made sure that both the
mobile app and website are logged in with the same
account. Plickers instantly scans the cards and record the
response of each student. Reports can be generated and
downloaded in required format. Scoresheets are special
feature available to monitor progress of individual student.

6. Case Studies

Two case studies are considered here to demonstrate the
effectiveness of functions and uses of Plicker. The first case
has a set of multiple choice questions as a part of formative
assessment and in the second case, Plickers is used to take
feedback.

A. Case 1:Formative Assessment

The course selected for this case study is Linear
Integrated Circuit. This is a UG course which starts with
the basics of operational amplifier (op-amp) and deals with
various applications of op-amp. Multiple choice questions
were formed on basic concepts of op-amp and uploaded in
plicker web. At the end of every lecture, these questions
were displayed in the class from. Students were provided
with plicker cards. Once a question is displayed, the
students are supposed to show their cards with their choice
of answer displayed on the top of the card. The cards are
scanned using Plickers mobile app. When all the cards are
scanned, the reports and scorecards would be ready in the
app. Fig 2 shows some of the questions uploaded to plicker
website.
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@ New Set

£ Recent

@ Your Library

B Reports

B2 Scoresheet...

Your Classes

® Demo Class
11l Sem

@ Linear Integrated ..

New Class

One input terminal of high gain

comparator circuit is connected to

ground and a sinusoidal voltage is

applied to the other input. The output

of comparator will be

a square wave
a full rectified sinusoid

a half rectified sinusoid

O nNn @ >

a sinusoid

The most commonly used

amplifier in sample and hold

circuit is

o Nn @ >

an inverting amplifier with a gain of 100

a unity gain non inverting amplifier

an inverting amplifier with a gain of 10

a unity gain inverting amplifier

New Pack If the differential voltage gain and the A good quality op amp has

common mode voltage gain of a

differential amplifier are 48 dB and 2

dB respectively, then its common

mode rejection ratio is

A 50dB A narrow bandwidth

B 23dB B Very large bandwidth

C 25dB C low differential gain

D 46dB D high selectivity

Fig. 2 Questions uploaded to Plickers website
First name Last Name Score Correct Answered Q1 Q2 Q3 Q4

1RV14EE045 | Shashank Agarwal 50% 2 4 A B A B
1RV15EE024 | Ndraganti Vineeth Sarma 100% 4 4 A B D C
1RV15EE043 | RakshithaKV 50% 2 4 D B D B
1RV16EE011 | Apeksha Manjunath Angadi 100% 4 4 - A D C
1RV16EE044 | Puneeth S 100% 4 4 B A D D
1RV16EE049 | Saransh Kushwaha 100% 4 4 A D D C
1RV17EEQ01 | Aayush Sharma 100% 4 4 A D D C
1RV17EE002 | Anantha S Udupa 100% 4 4 - B - B
1RV17EEQ03 | Anjana S 50% 2 4 A - A
1RV17EE004 | Anjum Shariff 25% 1 4 - - - -
1RV17EE005 | Arshad A Yakeen 100% 4 4 - - D -
1RV17EE006 | Ashwini 50% 2 4 A A - -
1RV17EE007 | AthmiyaV 67% 25 4 - B B B
1RV17EE028 | M K Narasimha 72% 3 4 A D D D
1RV17EE029 | Madhusudhan N 36% 1.2 4 A B B C
1RV17EE030 | Mandira Muddapur 85% 35 4 A D D C
1RV17EE031 | Muthulakshmi S 13% 0.5 4 A A B C

Fig. 3 : Sample report generated in Plicker
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Fig 3 shows the report generated in Plicker. The software
provides a number of options to generate report. Reports
can be generated for individual students, a set of students or
the entire class.

This exercise was done once in a week for the course
linear integrated circuits. The students were found to be
interested in using plickers. The main advantage of this tool
is that it takes very less time to conduct short quizzes in the
class. The evaluation and analysis of the results are
automatic which saves time.

The usage of plicker for the course showed tremendous
improvement in students’ results. The same instructor was
handling the course linear integrated circuits for two
consecutive years 2017 and 2018. In 2018, plickers was
used to conduct quizzes every week in the class. The helped
students to make the concepts clear. This was very clearly
visible in the results. Table 1 shows the result analysis for
the same course for two years. Number of students who
scored different grades in Continuous Internal Evaluation
(CIE) and Semester End Examination (SEE) marks are
tabulated in table 1. The numbers shows that the number of
students who scored S and A grades are higher in the year
when more number of quizzes are conducted using plickers.

Table 2. Result Analysis

2017-18 2018-19

CIE SEE CIE SEE
S 2 - 8 6
A 17 10 28 27
B 20 23 12 12
Cc 18 22 8 12
D 6 8 3 5
E 5 2 3 2
F 8 1

B. Case 2:Course Feedback

In this case, plickers is used to take feedback. In the
course, linear integrated circuits, many ICT tools were used
in course delivery such as content management systems
with user defied websites, flipped classroom, etc. At the
end of the course, an overall feedback was taken using
Plickers to know whether the usage of ICT tools were
useful for the students or not. Table 2 shows the questions
and feedback given by each student. Fig 4 is the snapshot
of plicker report for a few questions.

Prior to the use of Plickers, feedback and course-end
surveys were taken manually. The tabulation and analysis
of feedback were tedious and time consuming. The use of
Plickers made the entire process very simple. The major
advantage is that analysis ad reports would be ready as
soon as the feedback is over.

Table 2. Questionnaire for feedback

Question A B e O Student
s
(Exc | (Ve | (G | (N | Feedbac
elle |ry |40 |9 | Kk
nt) Go d)
od) (%)
Is the wikispace site simple | 35 22 6 2 84.62
and easy to access?
Are the contents provided 40 15 8 2 85.77
clear?
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Were the course notes and 38 18 6 3 85.00
the presentations provided
sufficient to understand the

concepts?

Were the videos provided 32 16 5| 12 76.15

for the flipped class room
activity simple and
sufficient?

Do you find the flipped 36 23 4 2 8577
class with solving
numericals in the class
better than the traditional

class room?

How is your overall 41 11 10 3 84.62

experience using ICT tools
for learning?

Isthe wikispacesite simple and easy to
aocess! 5

Are the contents provided clear?

[Eucelnt) (Ve Goue) (Fucelent)  (Vey Good) {No)

A § {Goad ) A 8 ( (Good) D

Fig. 4 Snapshot of the report generated in Plicker

7. Conclusion

This paper discusses the effectiveness of usage of a tool
named Plicker in teaching and assessment. The impact of
regular formative assessment and course feedback is very
high in the process of teaching-learning. Plicker is an easy-
to-use, free web based tool which is very efficient and
interesting for both instructor and students. This paper
demonstrates the application of plicker for formative
assessment and course feedback. The case studies shows
that this tool is very powerful and fast in evaluation. The
instructor can use it at the end of every lecture. It has the
advantage that the reports are generated automatically as
soon as the scanning of the cards is over. Thus the
instructor need not spent extra time on evaluation and
analysis. A feedback on the overall experience on the usage
of ICT tools was the second case study. The students
thoroughly enjoyed the use of Plickers.
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