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ABSTRACT In many peer assessment systems, practitioners found that the scorings of students’
work by peers are much higher than their work deserves. In order to improve the validity of
student’s scoring during the multi-peer assessment process, this paper introduces practical solutions
towards the above process, it also applies the relevant solutions into the peer assessment process, it
passingly finds the qualified "little teaching assistants™ along the grading process, and it uses these
"little teaching assistants" for a higher efficiency towards grading students as well as enhancing the
validity of the student's scoring results.

1. INTRODUCTION

The teaching response system or the audience response system is an interactive teaching approach
based on the utilization of wireless communication technology. A combination of interactive
teaching techniques, interactive learning activities, interactive teaching evaluations will be
implemented in the classrooms in order to effectively enhance a higher participation level and a
higher enthusiasm level from learners, which is considered to be a new research field of educational
technology. Since the early 1960s, the United States and the United Kingdom, have attached very
great importance to the research and the development of the teaching response system, which is
mainly used for educational, military and business purposes. With the popularization of higher
education, the teaching response system can effectively stimulate better classroom management
especially for the large classes, which can effectively stimulate a better learning environment, a
better interaction between teachers and students, and a moderate promotion to the pedagogical
performance [1]. Researches in teaching response system are moderately increasing which is
playing a very significant role into the advancement of the field, its teaching methodology as well
as the offer of innovative learning tools to promote a greater teaching reform that can effectively
strengthen more in-class questioning, more feedbacks and more participation from learners. The
optimization of the learners’ attention and focus has a positive significant relationship with the
change of teaching methods used, the evaluation process used, peer teaching incentives and the
implementation of the problem-based teaching methodology.

Generally speaking, there are two means of in-class speed-response-question (SRQ), including a)
Raising-hand SRQ, which is the traditional audience engagement method through raising your
hands to answer questions [2] and b) Online SRQ, which is performed through online software. The
four years practice of hands-up to answer questions, although it provided "an effective teaching
interaction and high visibility in term of the level competitiveness”, it has been highly noticed that
"the feeling of being shy, the fear of being a subject of mockery, the fear of making mistakes, the
fear of losing face™ and other weaknesses are growing among Asian students in the main reason that
respect elders are judged as being a fundamental value, therefore, the teachers have the highest
authority that is not meant to be challenged [3-4]. As a result, it decreases the contribution of in-
class SRQ activities. Therefore, from this semester on, the implementation of the "in-class online
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question” will be a major leap into a greater advancement of the field of educational technology. In
fact, peer assessment is known for tremendously helping faculties in terms of workload [5] as well
as the increase of learning outcomes [6].

In order to have better results in the implementation of the online classes, supporting hardware
and/or software that comes at a premium cost, a premium configuration and maintenance costs
required are the main reasons why it is not currently widely used yet. Moreover, the smartphone
usage rate among Chinese college students has already reached 100%. Therefore, the understanding
of how to effectively use mobile phones for greater interaction, the shift from the traditional
learning pattern in classrooms to the virtual learning platforms which is the Campus Mobile
Classroom that created more needs for education [7]. The main pedagogical interactive method is
simply classroom questioning. The digitalization, networking, and mobilization are highly required
in information technology implementation [8]. Thus, software selection becomes the last task to do.
Two popular software tools are optional. 1) app. To be customized, professionally developed with a
user-friendly interface. However, its development and maintenance, as well as upgrading costs, will
be at a premium level. In particular, the mainstream mobile operating system which includes
Android and iOS, the students’ usage ratio of those operating systems will be approximately 3:1.
Therefore, professional development of apps remains secondary not an ideal choice; 2) WeChat
official accounts. This model is currently used for educational researches: teachers create a WeChat
official account from Tencent Company, and students use the WeChat platform to answer SRQ.

2. About Online Peer Assesement

Topping points out that peer review, also known as peer assessment or peer feedback, is the
evaluation of certain academic works or achievements from peers within roughly the same level of
academic background where the evaluation is based on the quantity, level, value, function, and
quality of peer works. As a formative assessment, peer revision is not only limited to the evaluation
of certain assignments but could be a learning opportunity as well as. The modern educational-
related challenges are highly focused on designing self-directed and collaborative learning activities
[9], therefore, the peer assessment implementation responds positively on getting the learners’
attention [10] compared with evaluations established by teachers, peer assessments enable students
to fully engage themselves within the overall learning process. However, certain reluctance from
learners to participate in certain peer assessment activities will be highly noticed where certain
students are skeptical about the credibility of these evaluations mainly due to their peers' doubtful
academic abilities, the quality of the relationship among peers as well as the level of accountability.
Nonetheless, once the above doubts are overcome and the evaluation is accurately implemented,
peer reviews are mutually beneficial to both teachers and learners. Furthermore, studies have
consistently found out that peer revision is highly beneficial for both the assessors and the assesses
[11-13] and the quality of the reviews will be highly dependent on the student’s attitudes. In fact,
certain studies pointed out that practitioners having a positive attitude towards peer feedback are
willing to provide revision exceeding the expected standards [10]. The engagement level will be
increasing and the carelessness level decreasing when practitioners hold a positive attitude towards
it [14]. Interactive peer assessment, while reducing the number of burdens in favor of teachers,
helps learners to understand the learning process of other peers as well as the identification of their
own strengths or weaknesses. Moreover, students' independent thinking ability, as well as their
independent learning, reflection and questioning, critical thinking, and other higher-level thinking
skills, could be enhanced throughout the peer revision process.

With the advancement of online learning, student evaluation has become one of the most arduous
tasks for teachers. In response to the thousands of assignments to be reviewed, the introduction of
peer assessment mechanism has become a necessary measure for a greater learning environment.
During the face-to-face peer reviews, students tend to be more focused on the social dynamics than
providing accurate feedbacks, such as whether or not they are perceived as mean or as an
embarrassment to others, rather than supplying adequate feedbacks [15-16]. In fact, the learning
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behaviors are highly connected to social-based psychological safety where people tend to align
themselves with negativity from the team members when reviewing peers [17]. Moreover, prior
studies suggested that social pressure or negative attitude could discourage the usage of peer
assessment [18-19]. However, other studies suggested that practitioners viewed peer assessment as
an effective tool and they would recommend its usage to others [20] when rightfully implemented.

Therefore, online peer-reviews have been currently implemented so that authors and reviewers
are anonymous. Lewin carried out empirical research on peer assessment where the results of peer
assessment were positively correlated with the results of teacher evaluation. During the
implementation of the direct peer assessment, the mitigation of the evaluator’s emotional factors
and personal interests can significantly improve the quality of peer assessments. In general, based
on the scientific evaluation criteria, the online peer assessment is carried out by the combination of
scoring and emergency response, with a better reliability and validity level. In the meantime, it can
promote learning outcomes. Wang et al proposed an incentive model of peer assessment. Their
empirical study shows that the incentive model increases the chance for automatic anomaly
detection and manual correction of peer assessment, improves the evaluation fairness and reliability
of students and, in order to improve the validity of the evaluation, further exploration is necessary
[21].

3. Experiment
3.1. Research Background

This study considers the teaching objectives, teaching content, and the analysis of learners'
characteristics and it considers the design and implementation of peer assessment system learning
activities. In order to explore the impact of peer assessment on evaluation results, this study adopts
the quasi-experimental method.

This study mainly focuses on Big Data majors, from the second to third-year undergraduate
programs of a Chinese university. Therefore, two classes were selected from the first semester of
the 2019-2020 academic year in which both classes were targeted to have the same curriculum,
teaching objectives as well as the same instructor. Moreover, learners are required to meet certain
criteria such as holding at least one year of the online learning experience, being able to master the
online learning platform, and have high information literacy. Prior to officially attending the
courses, students were assigned to view certain information on the online learning platform, to
complete the tests and assignments independently with its submission before the actual deadline.
However, these participants did not have prior peer assessment experience.

3.2. Relevant Definitions

The sole purpose of this experiment is the enhancement of the differences between the peer
assessment with and without SRQ. A study based on an online peer assessment system involved 81
students in two classes.

(1) Question: Questions were precisely designed by the teachers beforehand with a difficulty
coefficient ranging from medium to high while the students’ comprehensive ability is thoroughly
assessed within 25 minutes. There are four types of questions that have been used for the study:
open question, multiple-choice question, output giving question and error finding questions, as
shown in Table 1.
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Table 1 Samples of a question in SRQ repository

Sample #1 Sample #2
Type: open-ended Type: choice
Content: Content:

Please explain the difference of a
float variable from the perspective
of a screen display, storage, and

In which of the following
situations, could data type get a
promotion?

value in a program. A. variable with higher data type
is assigned to another with lower
data type

B. mixed calculation

C. manual conversion with cast

mark: 2 mark: 2
Sample #3 Sample #4
Type: output giving Type: error finding
Content: Content:
#include <stdio.h> #include <stdio.h>
void main() void main()
{ {
int counter = 0; int varb;
counter++; varb =1,
printf("%d\n", counter--); varS5++2;
} printf("");
s
mark: 1 mark: 1

(2) Question bank (repository): Preparation of emergency questions based on the chapters
studied as well as the whole course and the question library.

(3) Testing (quiz). It is highly dependent on the difficulty coefficient and the class schedule, 10
to 16 questions were precisely selected from the question bank that students are required to answer
them within around 25 minutes.

(4) Answer score. According to the order of correct answers, the top three students with the
correct answers will get corresponding scores.

(5) The score of the successful respondent. It is a cumulative score, i.e. the score of the nth
time is the summary of the previous nth times.

(6) Student expert. They are successful students, who had excellent performance in SRQ
activity. They got “experts” calling and assigned much higher scoring weight than other students.
Generally, we choose the top one third as student experts.

3.3. Process

The process includes four steps as follows.

(1) Getting ready. Students are assigned to first get familiar with the platform within the
WecChat official account, get access to the public platform emergency response interface where
certain interactions with the teachers are expected. Then the questions will be displayed on the
screen where students are assigned to answer certain questions on the WeChat public platform (see
Figure 1).
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Figure 1 SRQ process

(2) SRQ testing (quiz). After the teacher starts SRQ, students can provide their answers, submit
and store the teacher's questions in the WeChat public platform database. The platform database
presents the answers and sorts them according to the time. The teacher verifies the results publicly.
The top three students who give the correct answers are confirmed and checked/marked by the
teacher. That means these three students obtain the corresponding scores right away. The above
action is repeated until all prepared questions are completed by the teacher and students (see Figure

2).

(3) Ranking students by accumulative scoring. Successful respondents, referred to as the

student experts, will play a major role within the adjustment process (see Figure 3).

(4) Model of weighted average. As 4-by-4 assignments are made, depending on the participant's
task completion level (mark) which could be broken down into four effective sub-models
accordingly, see Table 2.
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Figure 2 SRQ flowchart
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Table 2 Adjustment weights by number of scorings and number of experts

# of scorings  # of experts  weight 1 weight 2 weight 3 weight 4

4 1 52 16 16 16
2 38 38 12 12
3 30 30 30 10
4 25 25 25 25
3 1 60 20 20
2 43 43 14
3 34 33 33
2 1 75 25
2 50 50
1 1 100

Note: in each row, the higher weight is for an expert student and the lower weight for a common one.

For example, in the 4-by-4 assignment, as to the scorings for one students’ work, there are four
different possibilities, i.e. there are from 1 through 4 experts among the four reviewers (see the
upper four rows in Table 2). Thus, the calculation of the overall task scores will be on the weighted
average basis instead of the simple average one. Therefore, let the student experts evaluate other
people’s scores from the weighted average basis. Other students will be assigned to thoroughly
follow similar procedures in order to score the student experts.

In the case that the importance of "little teaching assistants” is increased over time, and the
validity of assessment respectively increases, so as to realize the process of weighting quantification.

4. Analysis

From in-class observation, interview, and data analysis, we found this approach is practical and
effective.

(1) SRQ provides a much greater emotional engagement. In this study, the overall students'
learning process was observed when attending the courses. Consequently, a much higher positive
emotional pattern was experienced by learners who were engaged in the usage of preemptive
responses than learners who were engaged in the usage of permissive ones. However, in a broader
sense, the overall online peer review was enjoyable.

(2) The overall score adjustments are majorly negative. That is effectively restraining the
phenomenon of “scorings to students’ work by peers are much higher than their work
deserves” (see Figure 4). In this study, two courses are involved. From Figure 4, it is found that
the majority of tasks (assignments or projects) got more decrement than increment. Similar to
many other peer assessment systems, students gave much more scores to peers’ work than their
work deserved. Thus, an obvious score decrement has validated our approach in this study is
effective.
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Figure 4 Overall score adjustments to students’ tasks

(3) The unexpected training of little teaching assistants. Surprisingly, the implementation of
the online peer assessment from SRQ activity allowed a greater number of “little teaching assistants”
to improve certain areas of the study, such as improvement on the assessment results, and the
assessment results from the SRQ basis were far greater than the control group (identical teacher’s
another class without SRQ activity) without SRQ setting.

5. Findings AND Discussion

The study was mainly designed to provide a greater understanding of how peer assessment works
and to provide a greater amount of accuracy in terms of students’ grades where different grading
systems were involved. In fact, the maintenance of a higher quality peer assessment, as well as a
higher reliability level has constantly been the focused point of researchers and practitioners.
However, it has been argued that a reliable peer assessment implementation is heavily dependent on
the manner that it was incorporated into the learning process [22].

Since the recent technological revolution, our life dramatically has changed on a daily basis,
especially in certain ways of doing things. Knowledge acquisition was no stranger to such a
revolution. Therefore, technology could be a major tool to help students acquire a greater amount of
knowledge and share experience, compared to the traditional way of simply attending classes. At
the initial stage of this study, our research group has been relying on several computer software
concepts such as C Programming and Object-Oriented Programming, committed to the design and
the evaluation of online education. However, along the peer feedback process, the majority of
learners had a low interaction level and a low behavioral input leading them to casually comment
“meaningless comments”, such behavior is assumed to be caused by either having a low level of
knowledge or a high level of carelessness. Hence, the introduction of the online peer assessment
utilizing SRQ that developed greater teaching practices. Moreover, this research takes into account
the core course C Programming as an example, designs online peer assessment learning activities
with quick response, and uses a quasi-experimental research method to explore its impact on
learners' online recognition and evaluation results.

Our study promoted a newer approach to the pedagogical performance of knowledge acquirers.
In fact, the intersection of learning and technology, in itself, is a very innovative approach to
learning and the insufficiency in terms of researches in the field is highly noticed. Our study is
limited to the understanding of university knowledge acquirers where further researches on another
type of knowledge acquirers remain necessary. Furthermore, the online peer assessment from the
SRQ basis helps to improve the validity of the evaluations. From the results of the level test after
the implementation of the teaching, the level of the experimental group is significantly higher than
that of the control group.

In addition, learners are more in favor of an online peer assessment, and the evaluators scoring
high grades "help to improve the validity of evaluation” as well as the improvement of the learning
performance. Combined with the reflection of learners and the teaching reflection of researchers
themselves, it is highly probable that WeChat can't integrate with the existing teaching information
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system. Needless to say that teachers logged into the database with a high-frequency level
throughout the whole study, in the main reason that the web technology is more mature than app
technology for many years, and the cost of developing web application is far lower than the cost of
developing app, and the compatibility of web application (using browser) is very high. In the near
future, we will choose this kind of technical means of web-based in-class SRQ system, which will
improve the learning outcomes greatly in the following teaching practice and research hopefully.
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