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ABSTRACT 

Developing a valid and reliable instrument to measure peer online learning interaction for 

knowledge construction is crucial for instructors, instructional designers, and researchers. The 

valid and reliable instrument in understanding student’s perception of the course online peer 

interaction is for learning purposes. Thus, this study aims to test the validity and the reliability of 

the developed Peer Online Learning Interaction Questionnaire (POLI-Q) for higher education 

courses. POLI-Q consists of seven constructs which are question, answer, comment, discussion, 

information sharing, scaffolding, and reflection with five Likert Scales. The validity and 

reliability were tested using Rasch Model analysis. The findings of the Rasch Model analysis 

confirmed that POLI-Q is valid and reliable to measure peer online interaction that is related to 

learning. However, the instrument validity of the response spread across scales analysis resulted 

in excluding the scale number 1 (Strongly Disagree) which was not represented in the results 

while the other 4 scales were supported. Hence, it is recommended that the POLI-Q can be used 

by the instructors, instructional designers, and researchers to measure peer online learning 

interaction for higher education courses.  

Keywords: Peer online interaction, Online learning, Knowledge construction, Higher Education, 

Developing POLI-Q, Rasch Model analysis 
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Introduction 

Knowledge construction is the process of acquiring knowledge and making new meanings. 

Knowledge is constructed by learning participants' interaction with each other in the learning 

environment (Säljö, 2004). Therefore, interaction is essential for knowledge construction through 

which the learners make new meaning of what they learn (Damşa & Ludvigsen, 2016). Learning 

interaction is that of a two-way topic focusing on communication to promote learning and deeper 

understanding. It is the way where learners seek clarification through asking questions, 

explaining, and clearing points, and reflecting the level of understanding. Therefore, deeper 

learning is encouraging all learners to take the opportunity to collaborate and discuss with others, 

and to understand ideas from different sources and points of view. The interaction is an 

educational activity that contributes to the success of the online course and enhances students’ 

motivation and learning process (Ossiannilsson, 2012). Moore (1989) identified three types of 

interaction that take place in online interaction and distance learning. The three types of 

interaction are learner-content interaction, learner instructor interaction, and learner-learner 

interaction (Peer Interaction). However, this study focuses only on peer interaction. Nonetheless, 

Moore (1989) considered peer interaction as the valuable and essential resource for learning. 

Consequently, the way that peers learning interaction takes place in online learning environment 

has actually been explored in previous studies such as Zhu (1996), and Pena-Shaff and Nicholls 

(2004). Both studies analyzed the actual process of students’ knowledge construction and 

construction of meaning through online interaction and discussion (Zhu, 1996 and Pena-Shaff & 

Nicholls, 2004). 

 

However, the researchers' focus was on analyzing the written form of students’ interaction while 

students’ attitude towards content-based online discussion is still not widely studied. The 

importance of investigating students’ attitudes about the process of knowledge construction 

through content-based discussion is to help researchers draw a valid and accurate conclusion 

through triangulating their findings. Therefore, the use of a survey approach will help researchers 

acquire information about participants’ behavior, attitude, belief, and reason for action in the 

investigated topic (Bulmer, 2004). Moreover, a survey also helps researchers extract information 

about the attitude that is considerably difficult to measure through observational techniques 

(McIntyre, 1999). Nonetheless, the intensive review of the literature showed that there is a lack 

of survey instruments to measure students’ perceived content-based discussion for knowledge 

construction through online peer interaction. In this respect, this study is an effort to develop the 

Peer Online Learning Interaction Questionnaire (POLI-Q) which will be a significant 

contribution to provide a valid and reliable survey instrument for measuring peer online 

interaction dimension. The instrument is hoped to help the researchers to collect information that 

measures the attitude towards peer interaction for knowledge construction. 

 

Therefore, this study focuses on measuring POLI-Q instrument validity and reliability. Testing 

the instrument validity refers to the degree to which an instrument accurately measures what it 
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intends to measure. However, instrument reliability refers to the degree to which an instrument 

yields consistent results. Therefore, POLI-Q validity and reliability will be measured using the 

Rasch model underscoring the POLI-Q quality through Point Measure Correlation. Moreover, 

POLI-Q validity is analyzed through the response spread across scales while the reliability is 

analyzed by person separation reliability value.  

 

Literature Review 

 
Online Learning 

In recent years, a wide variety of online tools that support online learning are available for users. 

Therefore, online learning is getting more popular especially among learners (Phirangee, 2016). 

Online learning provides the facilities for online discussion forums where learners share a 

resource, discuss ideas, have access to others’ ideas, and reflect on their ideas (Hewitt, 2005). 

The convenience of online learning has attracted the concern and attention of students and 

universities, as access to online courses can be done at any time from anywhere, allowing 

learners to study at their convenience (Bolliger & Inan, 2012). Moreover, the facilitative nature 

of the online learning environment helps students engage in learning and allows for repeated 

exposure to learning activities (Shih et al., 2013). Furthermore, interaction in online learning 

increases students-centered learning promoting more participation in the interactive discussion 

forum (Akhter & Mahmood, 2018). Therefore, there is a trend by many colleges and universities 

to transform the traditional classes into blended or fully online courses to allow for easier access 

to their courses and meet the needs of a diverse student population (Keengwe & Kidd, 2010). 

Additionally, the trend towards online learning is stressed by academic leaders who plan to move 

to offer more online courses to compensate for the decrease in traditional course offering and to 

reduce the educational cost yet maintaining the effectiveness of learning (Allen, Seaman, Straut, 

and Poulin, 2016 and Wordu & Chinda, 2019).  

Online Interaction and Learning 

It is argued that “ interaction is education at its most fundamental form” (Shaleand Garrison, 

1990). However, with the advent of internet technology, online interaction is a way of interaction 

that takes place in an online environment. Online interaction allows people to communicate and 

interact regardless of they are geographically far from each other. In education, online interaction 

for learning is an opportunity given to learners to communicate beyond the classroom time that 

allows them to gain knowledge and improve skills in a different academic setting (Espitia & 

Cruz, 2013) and to reflect on their thinking and experience through the discourse with other 

students and instructor (Balaji & Chakrabarti, 2010). Therefore, online interaction has been 

recognized as a vital element of a successful online and blended learning process (Moore, 1989; 

Su, Magjuka, and Lee, 2005; Hurst, Wallace, and Nixon, 2013). The frequency and the content 

of online interaction are found to be the indicators of students’ success and persistence in the 

course (Shelton et al., 2017). Online interaction was categorized into three types and labeled as 

learner-content interaction, learner-instructor interaction, and learner-learner interaction (Moore, 
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1989). Those types of online interaction can be accomplished either asynchronous or 

synchronous interaction modes. In this study, the focus is on learner-learner interaction (peer 

interaction) as it reflects the learners’ interactivity to promote learning.  

Peer Interaction  

Peer or learner-learner interaction is considered as one of three essential types of interaction that 

are necessary for creating effective instruction (Moore, 1989). Peer interaction is defined as 

communication between one learner and other learners, alone or in group settings, with or 

without the presence of an instructor (Moore & Kearsley, 2011). It can be between one-to-one 

students or among a group of students sharing the same course and guided by their instructor. 

Students are required to master peer interaction skills as it is critical for achieving collaborative 

and cooperative tasks where learning can occur as a result of peer interaction alone (Anderson, 

2003). Hence, peer interaction was seen a long time ago as the key to the learning process due to 

the collaboration that is resulted from the interaction (Palloff & Pratt, 1999). Peer interaction for 

learning is mainly a type of collaboration where students collaborate to accomplish the shared 

goal through actively exchanging knowledge and ideas (Sidek et al., 2018). Therefore, students 

should be given the opportunity for peer interaction learning activities such as discussion and 

peer assessment to encourage more connection with peers and the instructor and content (Sidek 

et al., 2018). Hence, online interaction was found to have a positive impact on students’ success 

and academic performance through more frequent interaction, interaction content, and better 

social presence (Shelton et al., 2017; Al-dheleai et al., 2020; Al-dheleai & Tasir, 2020 and Al-

dheleai et al., 2020).  

Researchers considered asking questions, providing answers as important components of 

knowledge construction and peer online discussion (Tawfik et al., 2020; Liu et al., 2013). 

Moreover, reflection and questioning are effective to engage online learners (Liu, 2019 & 

Furnari, 2014). Hancock and Rowland (2017) reported that students feel comfortable to share 

information and to respond to a discussion, to ask questions, to challenge, and argue other 

participants' statements.  In an online discussion forum, active learning is promoted through 

involving peers in a collaborative learning and knowledge sharing process, reflections, and 

information exchange (Nor et al., 2010). Additionally, peer’s participation in online forum 

discussion showed cases of peers agreement and disagreement with each other statements and 

arguments; explanation and negotiation of meaning, scaffolding, knowledge sharing, reflections 

on learning and understanding as a result of participation in online discussion (Nor et al., 2010). 

Peers scaffolding developed peer’s assistance in online learning discussion (Hsieh, 2017). 

Therefore, the reported studies show the importance of Zhu model peer online interaction 

component for this research study.  
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Underpinning research model & theory 

Peer interaction (Zhu, 1996)  

Various studies had been carried out to develop content analysis instruments to analyze student-

student interaction. For instance, Zhu (1996) developed the measurement tool to analyze the 

types of students’ participation and their roles in the electronic discussion. According to Zhu 

(1996), students’ roles in the electronic discussion were categorized to reflect the meaning of the 

messages such as questions, answers, information sharing, discussion, comment, reflection, and 

scaffolding. Furthermore, Fahy et al. (2000) made some changes to Zhu’s analytic tool to come 

up with a new tool called Transcript Analysis Tool (TAT). TAT classified learners’ online 

interaction into five categories, which are vertical questions, horizontal questions, statements, 

reflections, and scaffolding. Lastly, Pena-Shaff and Nicholls (2004) findings, students’ 

knowledge construction through their participation in the discussion through posting statements 

that express clarification, interpretation, conflict, assertion, judgment, and reflection almost 

related to the process of knowledge construction. 

 

Table 1: Peer Interaction Constructs Definition Based on Zhu 1996 

Construct Definition 

Question Seeking answers from more capable class members by posting 

information-seeking questions for more understanding 

Answer Providing specific information to answer information seekers questions 

Reflection Self-evaluation through showing the level of improvement in own 

understanding after going through reading/learning. 

Comments Comment with agreement/disagreement on reading tasks or on other 

members ideas and shared information 

Discussion Sharing personal understanding of the discussion topic  

Information 

Sharing 

Elaborating on topics/concepts under discussion through sharing more 

information about the topic/concept. 

Scaffolding Providing guidance and suggestions 

 

It appears that Zhu’s interaction model was the source of other lately developed models. 

Therefore, this study opted to develop a survey instrument that measures the peer interaction 

component of Zhu’s model. The purpose of the developed instrument is to provide a valid survey 

to be used as a data collection instrument for future research when measuring the perception 

towards peer online interaction is concerned. POLI-Q reflects students’ engagement in 

collaborative and reflective activities to construct knowledge through social interaction. Through 

social interaction, the chance is given to those who seek answers from more capable class 

members by posting information-seeking questions for more understanding (Question). 

Moreover, those who like to provide answers and exchange ideas are allowed to elaborate during 

the discussion through reflective thought (Reflection), comments on reading tasks or on other 

members ideas, and shared information (Comment), providing specific information to answer 

information seekers questions (Answer), sharing personal understanding during discussion 
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(Discussion), elaborating on topics under discussion through information sharing (Information 

Sharing) and providing guidance and suggestions (Scaffolding) (Zhu, 1996).  

 

The survey instrument will be an additional validation of the existing peer online interaction 

content analysis instruments based on Zhu’s peer interaction component of the meaning 

negotiation for knowledge construction model. The survey can be used as an instrument to 

measure the perception towards peer online interaction in higher education courses.  

 

Item response theory and Rasch model 

Item response theory (IRT)  accurately improves test scoring and test items development (An & 

Yung, 2014). Therefore, IRT models are widely used in large-scale assessment programs 

(Carlson & Davier, 2013). One of the most used IRT models in IRT applications is the Rasch 

model (RM) (An & Yung, 2014). RM is generally the same as the measurement of a parameter 

in IRT or which is also shown as Latin Trait Theory (LTT) (Dawis, 1987; Bond & Fox, 2007). 

RM is a mathematical formula that specifies the form of the relationship between items that 

operationalize one construct. This model is not primarily concerned about total scores and not all 

items are treated as equal contributions to the total score. That is, difficult items are weighted 

more highly than easier items when estimating the level of knowledge ability. The RM 

assumption is that respondents with high ability have the probability to answer more questions 

correctly than respondents with a lower ability (Bond & Fox, 2007). The RM model is used to 

analyze the data from instruments to measure the variables that cannot be measured directly, 

such as the characteristics of ability, attitude, and personality. This measurement model is used 

primarily in areas related to psychometric theory and techniques of measurement in psychology. 

This model shows the probability of people’s ability to measure item difficulty (Wright & 

Masters, 1982). RM can convert the qualitative data to linear measurement. Moreover, it 

converts raw data into ration scale on a common interval scale (Linacre, 2002). 

 

Objectives 
 

The objectives of this study are:  

1. To analyze POLI-Q instrument quality through correlation, fit, and dimensionality 

analysis. 

2. To analyze POLI-Q instrument validity of the response spread across scales. 

3. To analyze POLI-Q instrument person separation reliability value. 

 

Methodology 
 

For the instrument to be valid and reliable, empirical evidence of its validity and reliability is 

required to be used to measure the construct that is intended to measure. Fowler (1995) asserted 

that “a good question produces answers that are reliable and valid measures of something we 
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want to describe”. Therefore, this study was intended to test POLI-Q validity and reliability 

through applying the Rasch Analysis approach using Winsteps software.   

Peer Online Learning Interaction (POLI-Q) was developed by the researchers to reflect Zhu's 

(1996)’s peer interaction knowledge construction categories in online learning to be used in 

quantitative and survey research that measure student’s perception and attitude of peer online 

learning interaction. POLI-Q contains seven constructs which are question, answer, comment, 

discussion, information sharing, scaffolding, and reflection. Refer to the Appendix for complete 

POLI-Q questionnaire constructs and items.  

Research Design 

The Master of education students were exposed to one semester of online interaction via the 

university learning management system discussion forums and the use of social networking 

tools. Several discussion topics were posted by the instructors for discussion by students. The 

student-centered learning and the student’s participation in the discussion were given the 

emphasis and encouraged by the instructors to give students more control of their learning. At 

the end of the semester, the students were asked to voluntarily respond to the POLI-Q 

questionnaire.  

Sample and Data Collection 

This study data was collected from 49 postgraduate students from the school of education in one 

of the Malaysian public universities. The respondents were 35 female and 14 male students 

where 45 respondents' ages ranged between 25 and 35 years old while only 4 respondents 

reported their age more than 35 years old. Moreover, 26 respondents were full-time students 

while the other 24 were part-time students. This study sample was purposively selected from 

postgraduate students who attended ICT in an education course and were exposed to online 

discussions as part of the learning process and activities before responding to this survey. 

The study sample of 49 respondents is considered adequate for validity and reliability test using 

the Rasch model. Previous researchers argued that Rasch analysis can be conducted and be 

useful even with a small sample size (Linacre, 1994). Linacre (1994) argued that one of the 

fundamental Rasch analysis books was based on analyzing 18 items with a sample of 35 

respondents (Linacre, 1994); Linacre, (1994) mentioned "Best Test Design" book written by 

(Wright & Stone, 1979). 

Research Ethics 

In respect to the research ethics standards, the respondents were given the option either to 

participate in the study or to withdraw at any time. Moreover, the participants were assured that 

the data will be used only for the research purpose and the participants are anonymous with no 

personal information that reveal their identity was required. 
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Data Analysis  
 

Rasch Analysis approach is used to evaluate the strength and the quality of the instrument 

(Boone, 2016). Interestingly, the Rasch Analysis approach evaluates instrument quality through 

item-fit (Boone et al., 2013) and the person-fit statistics where researchers can omit the weak 

items or the respondents who provide unusual answering patterns (Dawis, 1987 and Boone, 

2016). Therefore, the POLI-Q instrument was developed using five Likert scales. The validity 

and reliability test were tested via the Rasch Model analysis approach using Winsteps software. 

The data analysis was done using item correlation and fit, dimensionality; response spread 

validity across scales, and the person separation reliability.  The findings of the validity and 

reliability of POLI-Q instrument analysis are reported in the following sections. 

Findings 

POLI-Q Correlation and fit findings 

POLI-Q validity was measured based on Point Measure Correlation (PTMEA Corr.). PTMEA 

Corr. is one of the early detections of construct validity (Bond and Fox, 2007). The good 

correlation values of the items should be ≥ .20. For the analysis of these constructs items, the 

result expected mean square (MNSQ) infit analysis value should be 0.4 <x <1.5, and the PTMEA 

value should be + 0.2 <x<1 (Bond & Fox, 2007). 

As shown in Table 1, all POLI-Q items were correlated positively with a correlation value of ˃ 

.20. These findings confirm that all items are at a very good fit which indicates that their 

suitability to be used for statistical analysis.  Items' suitability under schedule also shows the 

information for mean square (MNSQ) to make it easier for outlier detection or misfit. Table 1 

also shows the item fit analysis of POLI-Q and suggests that all items are positive and fit. 

Therefore, the data showed an acceptable correlation for this POLI-Q.  

As shown in Table 1, the lowest correlation values were 0.56, 0.61, and 0. 62 for items SSI.IS2, 

SSI.R1, SSI.C2 respectively, and the highest values of item correlation were 0.78, 0.79, 0.80 for 

items SSI.D1, SSI.S1, SSI.A3, SSI.S3, SSI.D2 and SSI.A1 respectively. Therefore, correlation 

analysis indicated that all POLI-Q items were correlated positively with a correlation value of ˃ 

.20 which indicating an acceptable correlation for this POLI-Q as early evidence of construct 

validity.  

Items' suitability under schedule also shows the information for mean square (MNSQ) to make it 

easier for outlier detection or misfit. The item fit analysis was determined by MNSQ to 

determine which items could be considered as the most difficult items. Items SSI.C2, SSI.C4, 

and SSI. IS2 with outfit values (1.56, 1.54, 1.46) respectively were the most difficult items. 

However, considering the acceptable expected mean square (MNSQ) infit analysis value as 0.4 

<x <1.5, the item fit analysis of POLI-Q and suggest that all items are positive and fit including 

the three items SSI.C2, SSI.C4, and SSI.IS2. The findings of both analyses of correlation and 
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item fit to confirm that all items are at a very good fit which indicates that their suitability to be 

used for statistical analysis. 

Table 1: Item Correlation and Fit Analysis of POLI-Q 

 

POLI-Q dimensionality findings 

POLI-Q instrument direction that measured using Rasch analysis is found to be satisfactory. In 

RM analysis, a satisfactory dimensionality, which is determined by raw variance explained by 

measures should be more than 40%, and unexplained variance in 1st contrast which should be ≤ 

15. Table 2 shows the raw variance explained by measures was 45.5%, which was more than 

40%, and the unexplained variance in 1st contrast was 6.6%, which is less than 15 as an expected 

value determined by unexplained variance in 1st contrast.  
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Table 2: Dimensionality Analysis 

 

POLI-Q response spread validity across scales findings 

Rasch analysis determines the validity of the response probabilities being spread fairly across 

scales. Both table 3 and figure 1 show the summary of the category structure on a scale gradation 

and size structure of the intersection. The column arrangement observation (observed count) 

shows the respondents’ answers given to the ranking scale.  

As shown in Table 3, the most frequent answer is the scale of respondents ranking 4 which is 24 

(51 %). The next grading scale that respondents selected was scale 5 of 17 (36%). The scale 3 

had 4 (9%) respondents. While the least grading scale of least was scale 2 with 2 (4%) 

respondents. However, Rasch analysis deleted the scale number 1 which was not presented in the 

results of Calibration scaling analysis. Generally, Table 3 shows that the responses patterns 

obtained started from -1.82 logit and moved up monotonously towards +2.76 logit signifying that 

the patterns of respondents’ answers are normal. 

 

 

 

 

 



JIRSEA Issue: Vol. 19 No. 1, May/June 2021  

Page 70 of 100 

 

Table 3: Calibration Scaling Analysis 

 

 

Figure 1: Category Structure of POLI-Q 

 
POLI-Q person separation reliability findings  

For accepting reliability in Rasch analysis, the reliability value should exceed 0.50 (Linacre, 

2007; Bond and Fox, 2007), and acceptable separation should be more than 2 (Fisher, 2007). 

Consequently, RM analysis is to measure POLI-Q reliability. Therefore, person separation and 

reliability along with item separation and reliability were conducted and the findings are shown 

in Tables 4 and 5. The person separation value was 4.62 with high person reliability with a value 

of .95. Similarly, item reliability was high with a value of 0.80 whereas item separation was 1.99, 

Hence, the item and person reliability findings tell that the number of respondents 49 with the 

number of items 28 are reliable to measure POLI-Q instrument where both showed strong 

reliability level. 

 
 
 
 
 



JIRSEA Issue: Vol. 19 No. 1, May/June 2021  

Page 71 of 100 

 

 

Table 3: Person Separation and Reliability 

 

Table 4: Item Separation and Reliability 

 

Discussion   

The purpose of this study was to develop a Peer Online Learning Interaction Questionnaire 

POLI-Q. The content and the structure of the survey questionnaire were based on the previous 

studies related to learning interaction among students in an online environment. Hence, assessing 

the psychometric properties is vital for any instrument to be used as a reliable and valid 

measurement tool (Mofreh et al., 2020). Thus, the quality of the developed instrument was tested 

using several analyses of RM analysis including Point Measure Correlation, fit, and 

dimensionality analysis. 

 

Point Measure Correlation (PTMEA) was conducted to achieve the first research objective by 

analyzing the POLI-Q instrument validity.  Consequently, the findings indicated that POLI-Q 

instrument items and constructs are valid and reliable. Therefore, POLI-Q constructs good 

validity was confirmed since there were no negative PTMEA values. The PTMEA values of 

items were more than 0.20 and had good dimensionality as evidence of good construct validity.  
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The second objective of this study was to check how the responses spread across the scales to 

determine the used scale's validity. Therefore, POLI-Q rating scales showed that only 4 scales 

were valid where RM analysis deleted the scale number 1 which was not presented in the results 

of Calibration scaling analysis.  

The RM analysis measured reliability with person separation reliability of POLI-Q was 

conducted to achieve the third research objective. The statistical findings showed the ability of 

the items to separate persons with different levels of the concept measured. The POLI-Q items 

reliability items showed that each item could be described by the level of its difficulty. Thus, the 

findings of this study indicated that the developed instrument can be used as a measurable 

predicator for POLI-Q.  

The findings of this study were supported by many studies which used Rasch Model analysis for 

testing the construct validity (Wolfe et al., 2004; Fox & Jones, 2009; Forkmann et al., 2009; Aziz 

et al., 2008;  Mofreh et al., 2014; Mofreh et al, 2018). 

In general, the POLI-Q obvious validity and reliability show that Zhu's (1996) peer interaction is 

still perceived as valid for peer online discussion and knowledge construction. Moreover, Zhu's 

(1996) peer online interaction appeared to be accepted by learners in the current time and can be 

achieved using the new online interaction tools such as social media tools. Posting discussion 

messages with different types of meanings reflected in Zhu (1996) peer interaction was 

perceived as essential in the online learning process as learners can achieve the shared goals 

through student-centered discussion and collaboration with other participants to complete 

learning tasks (Anderson, 2003; Palloff & Pratt, 1999; Sidek et al., 2018 and Iv et al., 2020). Peer 

online interaction can take place when students post statements that express questions, answer, 

information sharing, discussion, comment, reflection, and scaffolding during the process of 

knowledge construction. Therefore, the developed POLI-Q instrument can be used as a 

measurement instrument to measure learners’ attitudes towards peer online interaction 

specifically when the interaction is for meaning and knowledge construction. Furthermore, the 

POLI-Q instrument can be employed to measure peer online interaction using computer 

supported interaction besides newly appearing online interaction mediums including social 

media tools (Al-dheleai & Tasir, 2017).  

Implications  

Developing a valid and reliable instrument to measure peer online learning interaction for 

knowledge construction is crucial for instructors, instructional designers, and researchers, as it 

enables them to understand peer interaction's impact on learning. Therefore, this study was an 

effort to develop a reliable and valid instrument to measure peer online learning interaction 

POLI-Q using Rasch Model analysis. Accordingly, POLI-Q can be used by the instructors, 

instructional designers, and researchers to measure peer (student-student) online learning 

interaction and knowledge construction. University instructors and researchers can use POLI-Q 

to understand how learners perceive the meaning construction patterns that take place during 
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peer online learning interaction as part of the process of their learning and knowledge 

construction. Instructors and instructional designers must design online learning activities and 

discussion forums based on learners’ feedback to meet learners learning behavior and needs. 

Developing learning activities and discussion patterns based on learners' preferred learning 

behavior and need will highly contribute to the better quality of students learning and 

performance.  

POLI-Q can be used by higher education lecturers and researchers to measure learners’ course 

online interaction. POLI-Q provides a reliable finding on attitude towards peer online interaction 

which allows the universities lecturers to facilitate and improve a collaborative learning process 

through peer online interaction for better learning and understanding. The data collected using 

the POLI-Q survey can guide higher education instructional designers to design collaborative 

online learning interaction topics and activities that trigger peer discussion and meaning 

negotiation that facilitates learner’s knowledge construction. 

Limitations and recommendations for future research 

Although data analysis showed POLI-Q as a valid and reliable instrument to measure peer online 

learning interaction for knowledge construction, there are however some limitations that might 

need to be considered in the future use of the instrument. That is because the sample of this study 

was limited to postgraduate students in the school of education. Therefore, it is recommended 

that future research need to target students from both undergraduate as well as postgraduate 

students. Moreover, future researchers might need to extend the sample of their studies to include 

students from different faculties and fields to test the instrument validity and reliability. The 

wider sample from different programs will ensure higher reliability and enable researchers to 

judge POLI-Q validity to measure peer online interaction for knowledge construction across 

higher education programs and fields.  

Conclusion 

To conclude, the finding of Rasch Model analysis showed that POLI-Q is a valid and reliable 

instrument to measure peer online interaction for knowledge construction. The students support 

the idea that their online interaction for knowledge construction is supposed to focus on the 

measured patterns in the developed instrument. The reliability and validity of the instrument are 

fundamental features in the evaluation of any measurement instrument for more accurate and 

reliable research (Mohajan, 2017). Therefore, POLI-Q provides a reliable instrument to measure 

university students’ attitudes towards online interaction activities during their learning and 

knowledge construction. The instrument shows the types of discussion patterns that are more 

important to boost students’ collaborative involvement in the online discussion during the 

process of learning and knowledge construction at the higher education level. 
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Appendix 

POLI-Q Questionnaire 

CODE  Statement 

Question 

SSI-Q1 I could post my questions to other course 

participants. 

SSI-Q2 Students’ questions were related to the 

course content. 

SSI-Q3 Posting questions helped me to find an 

appropriate answer from other course 

participants. 

Answer 

SSI-A1 I actively posted my answers to other course 

participants’ questions. 

SSI-A2 I could post my answers to other course 

participants’ questions. 

SSI-A3 I received answers to my questions from 

other course participants. 

SSI-A4 Students’ answers helped me to understand 

the course content. 

Comments 

SSI-C1 I actively commented on other students’ 

posts. 

SSI-C2 I could comment on other students’ course-

related posts. 

SSI-C3 Other students commented on my course-

related posts. 

SSI-C4 Comments from peers on course-related 

posts helped me to understand the course 

content. 

Discussion 

SSI-D1 I could participate in the course-related peer 

discussion. 

SSI-D2 Other students participated in the course-

related discussion. 

SSI-D3 Students’ discussion was related to the 

course content. 

SSI-D4 The course-related discussion helped me to 

understand the course content. 

Information sharing 

SSI-IS1 I could participate in sharing information 

with other students (ex: website link, video, 

document) 

SSI-IS2 Other students shared information (ex: 

website link, video, document). 
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SSI-IS3 Information sharing by students was related 

to the course content.  

SSI-IS4 Information sharing by peers helped me to 

understand the course content. 

Scaffolding 

SSI-S1 I could provide information to support peer 

students' understanding of the course 

content. 

SSI-S2 Other students provided information to 

support my understanding of the course 

content. 

SSI-S3 Students’ support helped me to understand 

the course content. 

SSI-S4 I actively provided information that supports 

students understanding of the course content. 

Reflection 

SSI-R1 I could post statements that reflect my level 

of course content understanding. 

SSI-R2 Other students posted statements that reflect 

their level of the course content 

understanding. 

SSI-R3 My posts, comments, and discussion 

reflected a good level of the course content 

understanding. 
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