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Abstract 
The flipped classroom pedagogy has been promoted to encourage students to 

learn at their own pace outside the classroom and with the absence of teachers.  

Valuable in-class time can thus be freed up for students to deepen their 

understanding of the content. However, learning at home can promote a 

lackadaisical learning environment.  Student learning relies heavily on learning 

motivation.  To address this motivational challenge, a peer assessment component 

was deliberately integrated into the flipped classroom pedagogy in this study.  

Preliminary results suggest that the students demonstrated a good attitude in the 

pre-lesson peer assessment process, and they were satisfied with the peer 

assessment activity. 
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Introduction 

In recent years, higher education standards have emphasized the shift from an 

instructor-centered educational model to student-centered learning.  Teachers, 

instead of being the “sage on the stage”, function as a “guide on the side” to 

facilitate students’ collaborative active engagement with the learning resources in 

their knowledge construction endeavor (King, 1993).  The advance in digital 

technologies provides many opportunities for students to learn in a more dynamic 

and innovative way.  Therefore, there is a growing need to rethink and redesign 

the traditional lecture-based course model for the 21st-century classroom.  One 

such pedagogy is the flipped classroom, which consists of a combination of pre-

class and in-class learning activities.  While there are advantages in using the 

flipped classroom pedagogy, it is not without challenges in its implementation.  

One of the major challenges comes from the attitudes of students learning outside 

the classroom.  Learning effectiveness will decline if the student has a low level 

of self-regulated ability (Akcayir & Akcayir, 2018).  In order to address the 

challenge, a peer assessment component, with the aim to promote students’ 

interaction and learning satisfaction, was deliberately integrated into the design of 

the flipped classroom pedagogy in this study.  This paper aims to report the 

pedagogical design of integrating a peer assessment component in the flipped 

classroom pedagogy and its effectiveness in improving student attitudes towards 

learning. 
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Literature Review 

This section gives an introduction to the flipped classroom pedagogy and 

highlights the challenge of unsatisfactory student attitudes in pre-lesson learning.  

It is followed by a discussion of peer assessment in promoting student attitude.  

The research question is stated at the end of this section. 

Advantages and Challenges of Flipped Classroom Pedagogy 

The flipped classroom pedagogy is often referred to as “reverse instruction”, 

“blended learning”, “inverted classroom” or “24/7 classroom” (Bergmann & 

Sams, 2012).  While a widely agreed model has not existed (Tucker, 2012), the 

essence of the flipped classroom approach is for instruction that used to occur in 

class to be accessed at home in advance of class.  The valuable in-class time can 

then be freed up for students to participate in higher-order problem solving and 

collaborative learning tasks under the guidance of a teacher to enhance the 

effectiveness of learning (Kim, Kim, Khera, & Getman, 2014; Lage, Platt, & 

Treglia, 2000; Tucker, 2012).   

 

The flipped classroom pedagogy has been widely adopted across various 

disciplines in higher education.  Examples of applying this pedagogy can be 

found in software engineering (Gannod, Burge, & Helmick, 2008), nursing 

(Missildine, Fountain, Summers, & Gosselin, 2013), nutrition (Gilboy, 

Heinerichs, & Pazzaglia, 2014), history (Gaughan, 2014), biology (Stone, 2012), 

and language education (Hung, 2015).  There are many benefits of utilizing the 

flipped model of teaching and learning.  First, this approach offers a flexible 

mode of learning.  Since the learning materials can be accessed online, students 

have the autonomy to take control of their learning in their own space, and at their 

own pace.  In flipped classrooms, students are generally required to watch 

assigned online videos before coming to classes, where they participate in group 

activities and discuss problems or misconceptions.  After the class, they are 

encouraged to review the online learning materials provided by the teacher and 

other resources on demand in order to reinforce their understanding of the 

acquired knowledge.  It also fosters students’ self-regulation competence (Lai & 

Hwang, 2016), digital literacy skills and lifelong learning skills required in the 

21st century (Ng, 2015).  Second, by having students coming to class prepared, 

instructors can use class time more effectively and creatively to provide multiple 

opportunities for students to collaborate and apply what they have learned.  Third, 

a number of studies have shown the improvement in student learning outcomes, 

assignment performance, motivation, levels of student engagement, and 

satisfaction with the learning in the classroom by the application of the flipped 

classroom pedagogy (Mason, Shuman, & Cook, 2013; McLaughlin et al., 2013; 

Stone, 2012).  Fourth, the flipped classroom model provides more capacity in 

class to develop students’ generic skills such as critical thinking skills, problem-

solving skills (Mason et al., 2013), creative thinking skills (Al-Zahrani, 2015), 

and collaborative learning skills (Strayer, 2012).   
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The flipped classroom can take many forms.  One common strategy is termed 

‘just-in-time teaching’ (Novak, Patterson, Gavrin, & Christian, 1999).  It is a web-

based pre-class warm-up activity where students complete an electronic 

assignment (e.g., reading, watching lecture videos, doing worksheets or exercises) 

and then submit their responses online before the class.  By doing so, teachers are 

given just enough time to evaluate students’ learning progress and to incorporate 

insight gained from the responses into the upcoming lesson (Novak et al., 1999).  

Therefore, in-class activities are tailored to address specific problems and cater to 

individual learning needs.   

 

Although the flipped classroom pedagogy brings many benefits to student 

learning, it is not without challenges in its implementation.  A comprehensive 

review of the challenges related to the flipped classroom pedagogy can be found 

in the studies by Lo and Hew (2017), and Akcayir and Akcayir (2018).  Among 

the related challenges, students’ unsatisfactory attitudes, such as paying less 

efforts, in the pre-lesson activity is consistently highlighted.  Learning is an 

active, generative, and effortful process, and good learning requires students to 

adopt a mindful approach.  However, students may not always behave in this ideal 

way.  The learning outside the classroom driven by students themselves promotes 

a lackadaisical learning environment.  This mode of learning relies heavily on 

students’ self-motivation.  Students with a low level of motivation may get less 

done (Du, Fu, & Wang, 2014).  Chen (2016) reported that some students in his 

study did not complete pre-lesson activities and instead go to the class 

unprepared, which negatively affected subsequent in-class collaborative activities.  

Students’ attitudes towards pre-lesson learning is, therefore, considered a critical 

factor for the success of the flipped classroom pedagogy.   

Peer Assessment Promotes Positive Attitude 

Assessment for learning has been advocated in the last few decades, especially 

after the extensive literature review conducted by Black and Wiliam (1998) to 

confirm its beneficial impacts on learning.  Assessment has been identified as a 

powerful aid to engage students into a more in-depth learning process and 

transform them into reflective practitioners (Ng, 2016).  Among the various 

methods for implementing assessment for learning, peer assessment has been 

particularly encouraged in the design of teaching and learning in higher education 

(Ng, Xie, & Wang, 2018; Ng, 2013; Ng, 2012).  Peer assessment is able to 

improve students’ learning to learn skills, social skills, promote reflection and 

self-assessment, and enhance meta-cognition of self-awareness (Topping, 2009; 

Topping, 1998).  In the affective aspect, peer assessment that involves students in 

an active learning process enables students to develop a greater sense of 

ownership and responsibility in their learning and evoke a higher level of learning 

motivation (Topping, 1998).   

 

Interaction is an important element of peer assessment.  As suggested by Moore 

and Kearsley (2005), learner-learner interaction can be achieved in groups which 

includes both within-group and between-group interactions.  It can also be done 
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on an individual basis, where a student interacts with others in the learning 

community.  With the advancement of communication technologies, it is now 

possible for students to interact in online environments.  Students usually find 

peer interactions stimulating and motivating.  Inter-learner discussions are also 

considered to be highly valuable in helping students to evaluate learning content 

(Moore & Kearsley, 2005).  In the literature, the importance of interaction in 

teaching and learning has been suggested (Swan, 2002).  Interactions have been 

recognized as one of the most important components of learning experiences in 

education (Vygotsky, 1978).  Purposeful interaction in specific and predetermined 

ways can enhance students’ knowledge and skills (Ritchie & Hoffman, 1997).  

Research has demonstrated that active discussion among course participants 

significantly influences students’ satisfaction and perceived learning in a positive 

way (Swan, 2001).  Similarly, Rust (2007) stressed that dialogues between 

students are valuable to the learning process.  Jung, Choi, Lim, and Leem (2002) 

also suggested that collaborative interactions with peers are important in 

enhancing learning and active participation in online discussions.     

 

Given that peer assessment is known to enhance students’ positive attitude, a peer 

assessment component was deliberately inserted into this study during the 

implementation of the flipped classroom pedagogy.  This study aimed to explore 

the question “What is the effectiveness of integrating a peer assessment 

component to improve students’ learning attitude in the flipped classroom 

pedagogy?”  The following section elaborates the method of this study. 

Methods 

This section describes the procedure of the study and how data were collected and 

analyzed. 

Procedure 

In this study, the researchers’ intention was to understand the phenomenon of the 

learning process in its natural setting.   The case study approach to qualitative 

research was applied to explore the research question (Punch, 2011).  The 

researchers were teacher-trainers in a teacher-training institute in Hong Kong.  

This study was conducted in a Master of Arts in Mathematics and Pedagogy 

Programme.  The participants were selected using a convenience sampling 

approach.  A total of 20 students taking the course entitled Instructional Design in 

Mathematics were invited to participate in this study.  Three of them obtained 

their bachelor’s degree from universities in Hong Kong while the rest from 

universities in Mainland China.  Seven groups with two to three students per 

group were formed randomly at the beginning of the course for a subsequent peer 

assessment activity in the flipped classroom. 

 

Before the lesson, each group was assigned to watch an online video of secondary 

school mathematics.  The topics of the video include Pythagoras’ Theorem, 

Remainder Theorem, solving quadratic formula, the graph of exponential 
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function, the angle of elevation and depression, and usage of Pythagorean 

trigonometric identity.  Each student in a group was required to review the 

assigned video and design five to six short questions about the video that show 

understanding of the key concepts introduced in the video.  They were informed 

that the quality of their questions would be assessed by their peers.  During the 

subsequent lesson, the members in each group discussed all suggested questions 

and agreed upon five to six questions that demonstrated understanding of the key 

concepts in the video.     

 

In the week before the second lesson, a video link, together with the agreed upon 

questions of each group, was sent to students of two other groups.  Each student 

was required to assess the quality of the questions designed by their peers with 

regard to content and presentation.  They were asked to provide constructive 

feedback.  In this design, each group received five to six sets of individual 

responses from the members of two other groups.  The researchers collected all 

the feedback and sent it back to the original group for further in-class discussions.  

During the second lesson, each group discussed the collected feedback and 

finalized a set of questions for the video assigned to their group.  In the next 

lesson, each group was then required to embed the finalized questions into the 

video using the edpuzzle platform.  At the end of the lesson, the students were 

invited to express their opinions on the peer assessment component using a 

questionnaire adapted from the study conducted by Chu, Hwang, Tsai, and Judy 

(2010). 

Data Analysis 

In this study, data were collected in the peer assessment process and at the end of 

the pedagogical intervention, analyzed to make sense of students’ learning 

attitude.  During the process, an individual student was required to provide 

feedback to the peers.  As suggested by Garrison and Innes (2005), it is the 

quality of the feedback provided by students in the peer assessment process that 

can more reliably reflect students’ attitudes in the process of inquiry.  It is 

reasonable to believe that students who adopt a serious attitude in the peer 

assessment process will produce more high-quality feedback.  An important 

criterion of high-quality feedback is whether it is specific or not (Gielen, Peeters, 

Dochy, Onghena, & Struyven, 2010; Nelson & Schunn, 2009).  It includes 

providing the location of and identifying the problem as well as offering a 

solution.  Feedback in this format can be categorized as “Specific Feedback”.  On 

some occasions, the contents of a draft assignment may be incomplete but not 

incorrect.  Advisory feedback, which is more indirect, is considered appropriate as 

a kind of scaffolding for learning (Tseng & Tsai, 2007).  This type of feedback is 

categorized as “Suggestive Feedback”.  Another two categories of feedback 

advocated by researchers are “Summarizing Feedback” and “Reinforcing 

Feedback”.  Summarizing feedback refers to summary statements which condense 

portions of an essay or the whole essay (Nelson & Schunn, 2009).  Reinforcing 

feedback is given as a kind of praise when the student does it properly or correctly 

(Tseng & Tsai, 2007).  However, since feedback is valuable only if it promotes 

https://edpuzzle.com/
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subsequent improvement, reinforcing feedback or summarizing feedback can only 

be considered useful if it is followed by specific feedback or suggestive feedback 

which lets students know how to improve.  This kind of feedback can be regarded 

as “Mitigative Feedback” which makes the criticisms less abrasive.  Therefore, 

the researchers analyzed the feedback provided by the students to determine the 

extent to which it could be categorized as high-quality Specific Feedback, 

Suggestive Feedback, and Mitigative Feedback, therefore identifying the students’ 

attitudes in their pre-lesson learning process.  Apart from analyzing students’ 

feedback, the data collected by the questionnaire at the end of the pedagogical 

intervention were analyzed using descriptive statistical methods to review 

students’ overall satisfaction on the peer assessment component in the flipped 

classroom pedagogy. 

Results 

In the process of peer assessment of the design questions, a total of 217 comments 

were provided.  The number of comments in the categories of specific feedback, 

suggestive feedback, and mitigative feedback were 83 (38%), 18 (8%), and 41 

(19%), respectively.  In other words, 65% of comments given by the participants 

during the pre-lesson peer assessment activity were regarded as high-quality.  

Apart from that, there were 63 (29%) comments in the form of low-quality 

reinforcing feedback.  Another 12 (6%) comments were found to be vague in the 

meaning.  Examples of different categories of feedback are listed in Table 1. 

 

Table 1  

Examples of feedback provided by the students in peer assessment 

Feedback 

Category 

Topic of 

Video 

Designed Question of 

the Assigned Video 

Peer Comment 

Specific 

Feedback 

Pythagoras’ 

Theorem 

Please guess the 

condition for 

Pythagoras’ Theorem.   

Do not use “guess”.  I cannot guess the 

condition before I recognize this 

theorem. 

Suggestive 

Feedback 

Graph of 

Exponential 

Function 

How many points are 

appropriate to sketch 

the graph?   

I think we should review the steps of 

drawing a general graph of a function, 

then consider how many points are 

appropriate to sketch the graph 

Mitigative 

Feedback 

Solving 

Quadratic 

Formula  

State the general form 

of method of taking 

square roots.   

Good question to make sure that students 

know the form of the quadratic equations 

when using the method of taking square 

roots. 

You can also review the two steps when 

using the method of taking square roots 

before you set another example for 

students to practice. 

Reinforcing 

Feedback 

Pythagoras 

Theorem 

How to use 

Pythagoras’ Theorem 

to get out of the cave?   

This question is good because it has the 

calculation. 

 

At the end of the last lesson, the students were invited to express their comments 

on the peer assessment component using a questionnaire with a Likert 5-point 
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response scale in which 5 indicates Strongly Agree and 1 indicates Strongly 

Disagree.  The results are listed in Table 2. 

 

Table 2 

Students’ opinions on the peer assessment component in the flipped classroom 

pedagogy 

Question Mean 

1. The mission of this learning activity makes me better understand how to 

identify and classify the features of the target learning objects. 

4.8 

2. Although the mission of this learning activity might not easy to complete, it 

was easy to understand the way of learning. 

4.8 

3. Learning with this peer assessment approach is more challenging and 

interesting than learning with the traditional direct teaching approach. 

5 

4. I had new findings or knowledge about the target learning objects owing to 

the use of this peer assessment approach to learn. 

4.9 

5. I have tried new ways of thinking styles to learn owing to the use of this peer 

assessment approach. 

4.7 

6. The guidance provided by the peer assessment approach is helpful to me in 

learning how to identify the features of the target learning objects. 

5 

7. The guidance provided by this peer assessment approach is helpful to me in 

observing the differences within the target learning objects. 

5 

8. When using this peer assessment approach, I learned how to observe the 

target learning objects from new perspectives. 

4.9 

Discussion and Conclusions 

The flipped classroom pedagogy is becoming more prevalent in teaching and 

learning, especially in higher education.  A core component of this pedagogy is 

that students are asked to carry out self-study outside the classroom before the 

lesson.  Research highlights that students’ unsatisfactory attitude in self-study 

outside the classroom is a critical challenge (Akcayir & Akcayir, 2018; Lo & 

Hew, 2017).  Self-learning without the guidance of a teacher promotes a 

lackadaisical learning attitude (Du et al., 2014).  The effectiveness of learning to a 

great extent hinge on students’ self-motivation.  A student with low motivation 

may not follow the instructions from the teacher to work on the pre-lesson activity 

and it may adversely affect the effectiveness of the flipped classroom pedagogy 

(Chen, 2016).  This study attempted to integrate a peer assessment component in 

the process of flipped classroom pedagogy to enhance students’ positive learning 

attitude.  Quite positive results were obtained from this study.  A total of 65% of 

peer feedback given by the students in the pre-lesson activity was in the 

categories of high-quality specific feedback, suggestive feedback, and mitigative 

feedback.  It reflects that the students completed the pre-lesson activity with a 

good attitude since research has confirmed that students who adopt a serious 

attitude in the peer assessment process will produce more high-quality feedback 

(Garrison & Innes, 2005).  In order to provide triangulation of results, a 

questionnaire was used to explore the students’ overall satisfaction on the peer 

assessment component of the teaching method.  As shown in Table 2, the mean 

scores ranged from 4.7 to 5.  This suggests that the students were very satisfied 
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with the integration of a peer assessment component in the flipped classroom 

pedagogy.  In particular, they considered learning with this peer assessment 

approach as more challenging and interesting than learning with the traditional 

direct-teaching approach.  The guidance provided by the peer assessment 

approach was helpful in learning how to identify the features of the target learning 

objectives.  This result further strengthens that peer interaction promotes active 

learning and overall satisfaction (Moore & Kearsley, 2005; Swan, 2001; Jung et 

al., 2002).  However, we remain cautious about the results due to the limitation of 

this study: there was no control group included for comparison and the sample 

size was relatively small. 

 

Even though research has confirmed the beneficial effects of the flipped 

classroom pedagogy in student learning, it is important to address the challenges 

in its implementation.  To secure the effectiveness of the flipped classroom 

pedagogy, educational practitioners are recommended to include a peer 

assessment component, such as the design in this study, to promote students’ 

positive attitude during their self-study outside the classroom.  This study 

contributed to the field by suggesting the method of using assessment for learning 

to enhance learning effectiveness for future reference. 
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