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The purpose of the study is to examine the effect of student response sys-
tems in computer-based feedback and formative assessment on learning
outcomes. The backward design course is a tool to be applied for collecting
necessary assessment evidence. The quasi-experimental research design
involves collecting pretest and posttest data on students assigned to the
control and the experimental group. The sample group consists of 148 col-
lege students randomly selected from two of the eight classes of electrical
and electronics students at Cao Thang Technical College in Ho Chi Minh
City, Vietnam. The research findings revealed that the experimental group,
in which student response systems were applied, got better results than the
control group, who did not apply them. Results show that using student
response systems for technology-based feedback and formative assessment
is vital and meaningful not only for teachers but also for students in the

teaching and learning process.

1. INTRODUCTION

Assessment is an integral part of the educational
process. There are some types of assessments in the
educational process such as formative assessment,
and summative assessment (Dixson & Worrell,
2016). Formative assessment plays a role important
in the teaching and learning process as it helps
students to achieve the learning goals. In effect,
Hattie (2012) mentioned that formative assessment
was rated as one of the most effective methods to
encourage students to engage during their learning.
Besides, using feedback and formative assessment
also aims to fill the gap between the students’
current knowledge and desired learning goals by
giving feedback to learners (Sahin, 2019).

In the 21 century, with new technologies
developed, teachers are multiple opportunities to
collect a variety of assessment data in the classroom
in order to know how students are progressing in the
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learning process. Based on students’ current
progress level, teachers determine what adjustments
might be made to help different students and
identify the strengths and weaknesses of learners in
relation to the desired learning outcomes. Moreover,
using intelligent and adaptive technologies in class-
room affects the virtual learning environment, in-
cluding students’ interest and engagement, peer in-
teraction, active and collaborative learning (Spector
et al., 2016). As a result, using technology for col-
lecting students’ responses in real-time in order to
check student’s current knowledge is essential in the
teaching and learning process.

Student response system (SRS) is an interactive re-
mote answering device (Heaslip et al., 2014). In a
large classroom, applying SRS to technology de-
vice, i.e., computer, iPad, a smartphone with inter-
net connection for feedback and formative assess-
ment is essential because the SRS gives feedback to
students in real-time in order to help students foster
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their self-regulated learning in relation to learning
outcome. In the context of teaching and learning in
higher education in Vietnam, there are some of re-
search on formative assessment (Ngo Van Thien,
2017), but feedback and formative assessment with
support of technology is not developed neither doc-
umented. Thus, this research aims to investigate the
effect of integrating student response system into
computer-based feedback and formative assessment
on students’ learning outcomes.

2. LITERATURE REVIEW

In curriculum development approach, backward de-
sign course plays a vital role in the teaching, learn-
ing and assessment process. The instructional
design course development facilitates students to
meet learning goals. In a learning-centered
approach, the backward design was used to embed
assessment during the teaching and learning. This
approach has three stages: the first stage is related
to identify intending outcomes, the next stage is to
plan the assessments, and the last stage is to list the
learning and teaching activities to lead students to
the desired results (Wiggins & McTighe, 1998).

In the learning and teaching process, some assess-
ments are used i.e., diagnostic assessment, forma-
tive assessment, and summative assessment. Feed-
back and formative assessment are a natural on-go-
ing. It encompasses the general process of collect-
ing, synthesizing, and interpreting information. The
formative assessment with feedback in real-time
help students identifying strengths and weakness
with a view to checking regularly on progress for
meeting goals. Wiliam (2011) stated that monitor-
ing students’ progress during the teaching process is
extremely important. It is therefore necessary for
implementing feedback and formative assessment in
the teaching process to provide high-quality evi-
dence of learning. Additionally, feedback and form-
ative assessment reinforce self-regulated learning
strategy among students in the prospect of improv-
ing the learning process (Clark, 2012). Panadero et
al. (2019) indicated that formative assessment and
self-requlated learning have a close relationship.
Thus, using feedback and formative assessment for
the purpose of improving students’ self-regulated
learning is essential in the teaching and learning pro-
Cess.

Virtual classroom interactivity plays a crucial role
of teaching and learning process. Therefore, feed-
back and formative assessment with helping
technology are necessary for an online course. As a
matter of fact, EImahdi et al. (2018) mentioned that

67

Vol. 13, No. 1 (2021): 66-70

using technology for formative assessment
improves learning and teaching activities.
Moreover, in order to enhance interaction between
teacher and students during the teaching and learn-
ing, the SRS was applied (Siau et al., 2006).
Applying SRS into technology devices (i.e.,
computer, iPad, smartphone) with internet
connection promotes interaction between teacher
and students by posing questions and poll students’
answers during teaching and learning. Beatty and
Gerace (2009) discovered that technology-enhanced
formative assessment (TEFA) improved student
learning outcomes.

This study integrated SRS and TEFA to pose
questions to students and collect their answers for
the purpose of providing real-time information
about student learning to both teacher and students
to adjust the teaching method and learning process.
Based on SRS and TEFA, the hypothesis is
proposed as follows:

Integrating SRS into computer with internet connec-
tion for feedback and formative assessment im-
proves students’ learning outcome through online
course.

3. RESEARCH METHODOLOGY
3.1. Research context

This study was conducted to first-year electrical and
electronic students at Cao Thang Technical College
in Ho Chi Minh, Vietnam. Due to the COVID-19
pandemic, the online course was done via a zoom
cloud meeting, and google classroom. The learning
materials were upload to google classroom such as
slides of presentations, e-books. The teacher asked
students to read documents at home before going to
on zoom cloud meeting. The online course took
place from 16 March 2020 to 25 April 2020.

3.2. Research design

The design used for the study a pre-test, post-test
non randomized control group quasi experimental
research design which consisted of two instructional
groups. The independent variables were two differ-
ent types of instructional approaches; instruction
based on computer with internet connection for
formative assessment following feedback, and
teaching without using feedback and formative as-
sessment while the dependent variable were stu-
dents’ academic achievement. In quasi-experi-
mental research design, each group was given both
a pre-test and a post-test, measuring the dependent
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variable before and after exposure to independent
variable.

3.3. Sample

All first-year students of electrical and electronic
faculty consist of eight classes. Two classes were
chosen from eight and they were randomly assigned
as experimental and control group. The sample of
this study consist of 148 college students at Cao
Thang Technical College (experimental group, N =
75; control group, N = 73). This study was carried
out in the second semester, 2019-2020 academic
year. All students are male with the average age
range of 19.

3.4. Teaching process

The physics general program designed for college
students at Cao Thang Technical College covers 60
teaching hours including topics such as “force and
motion”, “energy”, “solid mechanics”, and
“electricity and magnetism”, in which the energy
topic is composed of six teaching hours. The
outcome of this topic is stated as “applying energy
and momentum conservation laws to solve real-
world problems”. The learning outcome composed
of the knowledge content such as work, Kinetic
energy, potential energy, energy conservation,
power, and collisions.

The online course was presented to both the experi-
mental group (EG) and the control group (CG). In
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the EG, the SRS was used for feedback and forma-
tive assessment, whereas the CG participated in the
course with formative assessment without SRS.

In order to know if students have achieved the de-
sired results and met the learning outcome setting,
the backward design method were used to guide
teacher to set goal, collect assessment evidence
needed to document and validate the desired learn-
ing. In this study, computer based feedback and
formative assessment strategy with the support of
google form. Based on the desired learning out-
come, the assessment evidence needs to be collected
such as work, kinetic energy, potential energy, en-
ergy conservation law, and collision.

3.5. Instrument and data collection

3.5.1. Instrument

Basing on the specific content learning outcome of
the physics course at Cao Thang Technical College,
the multiple-choice question (MCQ) test was
designed to evaluate the students’ learning goals on
the topic of energy. MCQ items formats consist of
four response options (e.g., one correct answer with
three distractors).

The MCQ test has 20 items. It was desighed on
Bloom’s Taxonomy including the first four-level
i.e., remembering, understanding, applying and an-
alyzing, depicted as follows:

Table 1. Question classification based on Bloom’s Taxonomy for pretest and posttest

Kinetic energy and Potential Energy conser- .
Work work-energy theorem energy vation law Power Collision Total
Remembering 1 1 1 1 4
Understanding 1 1 1 1 1 5
Applying 1 2 1 2 1 1 8
Analyzing 1 2 3
Total 3 4 3 5 2 3 20

Table 1 shows that items of “remembering”, “under-
standing”, and “applying” comprised 85% of the to-
tal score (17 of 20 items) and 15% of the total score
on the item of “analyzing” (3 of 20 items).

3.5.2. Validity of instrument

Expert opinion was obtained from physics educators
and science education lecture so as to attain content
validity. The items were assessed by a group of ex-
perts in science education and physics for the ap-
propriateness of the items for the purpose of the in-
vestigation and representativeness of the energy
topic. The required modifications were made in ac-
cordance with experts’ recommendations. The test
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was applied to both EG and CG for pretest and
posttest.

3.5.3. Reliability of instrument

The instrument’s reliability was determined by
adopting the Kuder-Richardson 21 formula. This in-
strument was conducted with a pilot study for 45
first year students, who were not part of the study.
The data were analyzed using Kuder — Richardson
21 formula, a reliability index with reliability coef-
ficient of 0,65, which proved that the instrument was
reliable and thus suitable for the study.
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3.5.4. Data collection

The pretest using this instrument was administered
to both experimental and control group for 45
minutes before the intervention. After the pretest
was over, the experimental group was taught using
feedback and formative assessment on the energy
topic for six teaching hours. For the control group,
the same content knowledge was delivered not using
feedback and formative assessment strategy for the
same duration. Both the groups were then adminis-
tered with the posttest that comprised of 20 items
but reshuffled items for 45 minutes.

3.6. Tool for data analysis

The software SPSS 22 was used in this study. The
data were collected before and after applying of SRS
for feedback and formative assessment. Kolmogo-
rov-Smirnov Test was used to evaluate the normal
distribution of the data. The fact that p-value was
over 0,05 was considered as evidence of the normal
distribution of the data as seen in Table 2.

Table 2. Test of the normal distribution for pre-
test and posttest

Stastic df p
Pretest 0,872 148 0,371
Posttest 0,853 148 0,524

The data collected were analyzed using independent
T-test. The means of the pretest and posttest for both
the groups were determined to compare the learning
goals on energy topic for the experimental group
that was taught using feedback and formative as-
sessment and the control group was taught not using
feedback and formative assessment based SRS.

4. RESULTS

Data collected from the pretest were computed
statistically. The results of the statistical computing
are presented below.

Table 3. Pretest mean score of the control group
and experiemental group

Test Group N Mean SD t Slg_' (2-
tailed)
Experimental 75 4,69 1,26-2,04 0,839

Control 73 4,74 1,50

As seen in Table 3, there is not statistically
significant difference in mean score of experimental
group ( M = 4,69 ; SD = 1,26) and control group (
M =474 ; SD = 1,50, t (146) = -2,04, p =0,839).
Since the calculated p-value was greater than 0,05
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(p>0,05). Hence, it was concluded that both groups
were homogeneous in learning ability based on the
energy topic prior to the intervention.

Table 4. Posttest mean score of the control group
and experiemental group

Sig. (2-
Test Group N Mean SD t tailed)
Experimental 75 6,68 1,67 2,46 0,015

Control 73 6,00 1,68

As seen in Table 4, there is statistically significant
difference in mean score of experimental group (M
= 6,68 ; SD = 1,67) and control group (M = 6,00 ;
SD = 1,68, t (146) = 2,46, p = 0,015). Since the
calculated p-value was smaller than 0,05 (p < 0,05).
Hence, it was indicated that using computer based
formative assessment  with SRS enhance the
students’ability learning for experimental group.

5. DISCUSSION

Using the SRS system via google form as a tool for
feedback and formative assessment was likely to
enhance student learning. The formative feedback is
crucial for improving knowledge, skill, and is also a
significant factor in motivating student learning in
order to help students meet the desired learning
goals.

Finding from this research is consistent with the
work of Weldmeskel and Michael (2016). In their
research, they asserted that feedback and formative
assessment based SRS facilitate students to involve
in their self-regulated learning process with a view
to meet desired learning goals. Besides, using SRS
has enhanced classroom interaction, students
become more participatory, interactive and engaged
in the learning process (Heaslip et al., 2013).
Moreover, to avoid students' attention drops in the
classroom, teachers use SRS to keep students
engaged and attentive in the classroom (Caldwell,
2007).

Finding from the study demonstrated that using SRS
for formative assessment improved students’ test
scores. It was explained that SRS involved students
in virtual learning, provided real-time feedback for
both students and teachers in an online course: on
part of students, prompt feedback from teacher
helped them to reconsider the misconcepts or mis-
understanding. Moreover, students also regulated
their learning experience by means of this feedback.
On part of teacher, real-time feedback helped in-
structor to monitor and improve students’ progress
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level during the learning. Besides, SRS was used
during teaching and learning: SRS was used before
each lesson to review prior knowledge. During the
lesson, SRS was applied to check if students under-
stand each concept. After the lesson, SRS was used
as a summary check of key concepts. In addition,
SRS also made students reflect on errors and com-
mented on them with other students in the class-
room.

In virtual classroom, applying the SRS to technol-
ogy device i.e., computer, smartphone with internet
connection for feedback and formative assessment
is useful. The teacher can use the SRS not only for
checking students’ prior knowledge to choose a
teaching strategy but also for supporting students
lacking basic knowledge before each lecture. Using
the SRS for feedback and formative assessment
helps students to master key concepts before trans-
ferring them into solving complex problems.

6. CONCLUSIONS

This study aimed to apply the SRS to technology
i.e., computer, smartphone with internet connection
for feedback and formative assessment to enhance
students’ learning outcomes. The finding of the
study demonstrated that the SRS improved students’
effective learning, helped student meet learning
goals. The experimental group, in which SRS was
applied, got better results than the control group,
who did not apply it. Results show using SRS for
feedback and formative assessment is very
meaningful not only for students also for teachers.
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