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ABSTRACT: Previous research has revealed that university students have multiple learning difficulties in 

argumentative essay writing (AEW). To address this issue, Knowledge building (KB) pedagogy that aims to 

create holistic learning environments highlighting idea-refinement, learner agency, and collaborative discourse 

could be promising. Therefore, this study designed and implemented two KB-based holistic AEW instructions 

integrating KB pedagogy and explicit instruction on argumentative essay structure and writing conventions. A 

quasi-experimental design explored the effects of the two holistic KB-based AEW instructions on university EFL 

students’ AEW learning. Two classes of university EFL students were assigned to two instruction groups: The 

Constant agency enhancement (AE) Instruction group (n = 34) and the Progressive opportunistic collaboration 

(OC) Instruction group (n = 32). The treatments were two different KB-based holistic AEW instructions for 16 

weeks. The participant’s perception of learning environments was assessed before and after the instructions to 

examine if the learning environments created by the two instructions were aligned with KB pedagogy. To 

investigate the effects of the two instructions on students’ AEW performance, the students’ argumentative essays 

were evaluated before, in the middle, and after the instruction. It was found that the two KB-based holistic AEW 

instructions did align with KB pedagogy but provided university EFL students with distinct and unique learning 

contexts and opportunities. More importantly, this study also revealed that, compared with the Constant AE 

instruction, the Progressive OC instruction significantly benefited students more in their argumentative essay 

writing performance in both the structure and the quality of essays (p < .05). 

 

Keywords: Knowledge building, Knowledge building pedagogy, Argumentative essay writing, University 

students, EFL 

 

 

1. Introduction 
 

1.1. Argumentative essay writing  

 

In the rapidly developed knowledge-based economy, the ability to make good arguments has become more 

crucial in today’s society (Lam et al., 2018; Matos, 2021). For university students, the ability to write compelling 

arguments is the defining characteristic of a good student at the undergraduate level (Mitchell, 2000). Educators 

also advocated that argumentation is a crucial component of university students’ academic success and 

conducted related research (e.g., Liu & Stapleton, 2020; Muller Mirza & Perret-Clermont, 2009). 

 

During the past two decades, research on argumentative essay writing at the university level has been growing 

(e.g., Awada et al., 2020; Barrot & Gabinete, 2021). For a long time, relevant research on the assessment of 

argumentative essay writing was mainly conducted along with Toulmin’s (1958) model in which a sound 

argument should consist of five critical elements (including claim, data, warrant, backing, and rebuttal). Based 

on Toulmin’s works, some research focused on analyzing the overall quality of argumentative essays (e.g., 

Nussbaum & Kardash, 2005; Wolfe, 2011), while others focused on assessing the soundness of argument in 

argumentative essays in terms of acceptability, relevance, and adequacy (e.g., Hughes & Lavery, 2008; Means & 

Voss, 1996). To provide more insights into learners’ argumentative essay writing, some researchers further 

advocated the importance of integrating the analyses of the structure of argumentative essays into argumentative 

essay assessment. For example, Erduran et al. (2004) proposed a revised five-level coding scheme by integrating 

three elements of data, warrant, and backing into one element – grounds to solve the ambiguities in identifying 

the data, warrant, and backing have often been found in students’ writing when using Toulmin’s framework. 

However, Simon (2008) pointed out that the coding scheme above did not define and consider the quality of 

claims, grounds, and rebuttals in an argumentative essay. To address this issue, Kathpalia and See (2016) further 

developed a successful rubric for assessing the quality of argumentative essays in terms of claims, grounds, and 

rebuttals (for the details of the rubric, please refer to the method section). The rubric developed by Kathpalia and 
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See (2016) could be used to evaluate students’ argumentative essays from both the macro aspect (i.e., the 

structure of argumentative essays) and the micro aspect (i.e., the quality of argumentative essays), and hence 

could provide a complete picture of an individual learner’s argumentative essay writing performance. 

 

Previous research has advocated that argumentative essay writing is complicated and challenging for university 

students to learn (Lam et al., 2018; Rapanta et al., 2013). With various argumentative essay assessments, relevant 

studies have revealed learners’ challenges in argumentative essay writing, including (1) poor or missing 

argumentative essay structure when writing argumentative essays (e.g., Hirose, 2003; Liu & Stapleton, 2014; 

Osborne, 2010); (2) lacking relevant content knowledge for making arguments and writing conventions (e.g., 

Bacha, 2010; Barrot & Gabinete, 2021; Butler & Britt, 2011; EI-Henawy et al., 2012; Liu & Stapleton, 2020; 

Rapanta et al., 2013); (3) showing substantial personal favors but ignoring the counterarguments or having 

difficulties challenging others’ stances (e.g., Toplak et al., 2013; Liu & Stapleton, 2020; Osborne et al., 2013). 

To enhance students’ argumentative essay writing performance, implicit instructions have been largely proven 

helpful in previous studies to solve the first and the second challenges (e.g., Fan & Chen, 2021; Latifi et al., 

2021; Prata et al., 2019). Besides, relevant studies with various instructional strategies have been utilized to 

address the third challenge. Among the studies addressing the third challenge, some obtained rewarding results 

(e.g., Hsieh, 2017; Wingate, 2012; Wolfe, 2011; Thompson & Wittek, 2016), while others did not (e.g., Putra et 

al., 2021). It suggests that more research is needed to examine ways to help students overcome difficulties in 

constructing counterarguments and rebuttals. In recent relevant research, some pioneer studies on essay writing 

have revealed collaborative discourse in identifying writing ideas (i.e., Chang & Windeatt, 2016) and facilitating 

learner autonomy (i.e., Hsieh, 2017). These studies have provided some initial evidence for the effectiveness of 

collaborative discourse in improving the quality of general writing (i.e., Chang & Windeatt, 2016) and topic-

oriented writing (i.e., Hsieh, 2017). Similar to general writing and topic-oriented writing, idea generation and 

learner autonomy are crucial to argumentative essay writing, suggesting that collaborative discourse could be a 

helpful strategy to facilitate argumentative essay writing. Moreover, it should be noted that university students 

may have multiple learning challenges in argumentative essay writing. However, relevant studies addressing 

helping students overcome multiple learning challenges in argumentative essay writing are still rare.  

 

In short, writing a compelling argumentative essay is a crucial skill that university students need. Research on 

argumentative essay writing has been conducted to help students to write. However, as mentioned earlier, 

argumentative essay writing is complicated and challenging for university students. Most empirical studies 

focused on solving one or two challenges simultaneously; no studies addressed this issue by considering multiple 

learning challenges with new pedagogies. Therefore, innovative pedagogies are needed to facilitate 

argumentative essay writing. 

 

 

1.2. Knowledge building pedagogy  

 

One popular or promising way to solve the challenges that the university students are facing is the use of 

knowledge building pedagogy. To address language learners’ various learning needs as they work towards 

acquiring good language competence, holistic approaches to design instructions have been adopted in relevant 

studies, and satisfactory findings were revealed in these studies (e.g., Chiu, 2009; Elovskaya et al., 2019; Goh & 

Burns, 2012; Tomele, 2015). However, relevant research on applying a holistic approach to AEW instruction is 

still underexplored. Therefore, this study initially attempted to adopt a holistic approach to AEW instruction 

design. Goh and Burns (2012) proposed a holistic approach to addressing language learners’ cognitive, affective 

(or emotional), and social needs to help learners acquire good language competence. This holistic approach 

adopts a socio-cognitive perspective, which considers language learning not only a cognitive but also a social 

process. In accordance with Goh and Burns (2012), the holistic approach in designing AEW instruction in this 

study also considered learners’ cognitive, affective, and social needs. As a result, the current study adopted 

Knowledge- building (KB) pedagogy that aims to create a learning environment highlighting idea-refinement, 

learner agency, and collaborative discourse in the community, which may meet university learners’ various 

needs in the AEW learning process. As Scardamalia and Bereiter (2003) proposed, a KB environment is any 

environment that enhances collaborative efforts to create and continually improve ideas. The learning 

environment created by KB pedagogy is also a vibe. 

 

The KB pedagogy was proposed by Scardamalia and Bereiter (2003) to meet the challenges and needs of 

educating knowledge practitioners in the current knowledge society. The KB pedagogy is based on the premise 

that authentic creative knowledge work (i.e., the practice of knowledge practitioners) can take place in school 

classrooms (Bereiter & Scardamalia, 2014). Unlike traditional classroom teaching mainly focuses on acquiring 

knowledge, the KB pedagogy aims to prepare students as knowledge practitioners through authentic creative 

knowledge work, such as collaborative inquiry or problem-solving. Based on Popper’s (1972) epistemology on 
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ideas, the KB pedagogy emphasizes that all ideas proposed by students are of value and should be treated as 

improvable in creative knowledge work (Bereiter, 2002; Popper, 1972). According to KB pedagogy, the purpose 

of creative knowledge work in school is to advance the state of knowledge in the classroom community through 

progressive and collective discourse. The teacher becomes a guide rather than a director, and allows students to 

take over a significant portion of the responsibility for their own learning (Scardamalia & Bereiter, 1991). 

Students are epistemic agencies that actively engage in negotiation and dialogue to fit personal ideas with others 

(Scardamalia & Bereiter, 2006). The definition of an agency in KB is a learner who is expected to take a more 

active role in knowledge advancement or idea refinement. (Scardamalia & Bereiter, 2003). To support the 

implementation of KB pedagogy, an online platform, Knowledge Forum (KF), was designed and developed. 

Learners could create, refine, and integrate ideas by writing notes on KF. The KF platform was developed to 

facilitate learners to contribute ideas, rise above their pre-existing understandings, and improve their community 

knowledge (Hong & Scardamalia, 2015; Sun et al., 2010; Wu & Wang, 2016). Similar to other collaborative 

learning software or online learning platforms, the KF also provides a set of scaffolds (similar to openers utilized 

in other collaborative or argumentation learning software) to support students in developing the content of notes. 

These scaffolds could help students clarify and organize their ideas or arguments when writing notes for different 

aspects of knowledge building processes (Scardamalia, 2004). A set of scaffolds has also been designed and used 

for supporting collaborative argumentation learning in previous research (e.g., Wu et al., 2017).  

 

 

1.3. KB-based holistic argumentative essay writing instructions  

 

To help students overcome learning challenges in argumentative essay writing, two holistic instructions 

integrated KB pedagogy and explicit instruction on argumentative essay structure and writing conventions were 

designed, implemented, and examined in this study. In relevant studies, researchers have developed two different 

types of KB-based instructions, agency-enhancement KB-based instruction (e.g., Hong et al., 2020; Zhang et al., 

2009) and opportunistic-collaboration KB-based instruction (e.g., Hung & Hong, 2017; Sawyer, 2007; Zhang et 

al., 2009). In KB pedagogy, a classroom community may be broadly or narrowly defined (Scardamalia & 

Bereiter, 2006). Agency-enhancement KB-based instruction is usually implemented with fixed and small student 

groupings, and each student group is viewed as a classroom community. It mainly focuses on promoting 

students’ agency to engage in idea-centered learning actively and has been advocated as an effective method of 

transferring more responsibility to students (e.g., Zhang et al., 2009). As it is easier to be implemented in 

traditional classroom settings, it is the most common KB-based instruction in previous studies. Moreover, to 

provide students with a more authentic KB experience (i.e., the practice of knowledge practitioners), some 

relevant studies also implemented opportunistic-collaboration KB-based instruction (e.g., Siqin et al., 2015). It 

emphasizes working with ideas, assuming agency, and fostering a highly culture-related community-wide 

collaboration. In opportunistic-collaboration KB-based instruction, the whole class is viewed as one community, 

and all students are invited and seen as a part of the classroom community (i.e., all students are in one big group 

and have the same responsibility to collaborate with others). Based on the two KB-based instructions above, two 

holistic instructions on argumentative essay writing (AEW), Constant Agency-enhancement Instruction 

(Constant AE Instruction) and Progressive Opportunistic-collaboration Instruction (Progressive OC Instruction) 

were designed in this study. Typically, Taiwanese students receive test-oriented and teacher-centered instructions 

in high schools. As a result, first-year university students often lack agency and become less active learners (Hsu, 

2015). Besides, most of them had the experience of discussing in groups rather than in a big community of 

students in the classroom. Based on students’ prior learning experience above, an agency-enhancement KB-

based instruction focusing on improving student agency could be suitable to be implemented in the freshman 

AEW courses. Therefore, the first holistic AEW instruction (called Constant AE Instruction) was designed by 

integrating agency-enhancement KB-based instruction with fixed-small grouping and explicit instruction on 

argumentative essay structure and writing conventions. Moreover, previous research has advocated that 

opportunistic collaboration instruction could provide more authentic knowledge building experiences (e.g., Siqin 

et al., 2015; Zhang et al., 2009). In Siqin et al. (2015), a progressive KB-based instruction in which fixed-group 

collaboration was combined with opportunistic collaboration was designed for a KB-based undergraduate course. 

They divided the 16-week course into two equal phases. During the first phase (8 weeks), students were 

randomly assigned to groups of five or six and discussed their ideas with their group members. During the 

second phase (8 weeks), all students formed one big group but were allowed to form various collaborative 

groups at their discretion. As most first-year university students in Taiwan do not have experience in community-

based discourse, this study designed the second holistic AEW instruction (called Progressive OC Instruction) to 

enculturate students into a knowledge building paradigm gradually. This holistic AEW instruction integrated the 

explicit instruction on argumentative essay structure, writing conventions, and progressive KB-based instruction 

adapted from Siqin et al. (2015). 
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In this study, the two KB-based holistic AEW instructions were implemented and evaluated in two university 

AEW courses, respectively. Besides, in contrast with learning that is focused on knowledge acquisition in 

traditional classrooms, a knowledge building environment encourages learners to produce diverse ideas and 

develop, refine or elaborate the ideas through progressive discourse. Therefore, to examine if the learning 

environments created by the two KB-based holistic AEW instructions developed in this study were aligned with 

KB pedagogy, the student’s perceptions of their conventional EFL learning environments were assessed before 

and after the two holistic AEW instructions. In sum, two major research questions were proposed in this study: 

• What are the effects of the two different KB-based holistic AEW instructions on university EFL students’ 

perceptions of learning environments? 

• What are the effects of the two different KB-based holistic AEW instructions on university EFL students’ 

argumentative essay performance? 

 

 

2. Methods  
 

2.1. Participants  

 

The participants were two classes of first-year non-English majors (n = 66) at a university in northern Taiwan. 

The participants’ English proficiency levels were at CEFR B1 to B2, meaning they understand the main ideas 

when reading a complex text, as well as contemporary literary prose, articles, and reports. Also, they could write 

clear, detailed texts on subjects related to their interests or expertise. They were voluntarily enrolled in a 

Freshman English focusing on argumentative essay writing taught by the same instructor who has had the 

experience of adopting KB-based instructions at the university level for over five years. The instructor played the 

role of guidance and gave instructions and feedback to the students in the study. The classes were face-to-face 

and met once a week for 2 hours. The participants were required to attend the in-class and after-class learning 

tasks. They were native speakers of Mandarin Chinese and had studied English for approximately six years or 

above. The study’s participants had never taken courses focusing on argumentative essay writing. However, they 

had been taught to write a variety of genres, such as narrative, description, and exposition, in senior high school. 

The participants have been randomly placed into the two classes in this study. Because they had only experience 

with general English writing or topic-oriented writing in senior high school, their English argumentative essay 

writing abilities were reasonably poor, and they had not received any KB instructions before the courses. 

 

 

2.2. Research design 

 

This study adopted a quasi-experimental research method. The treatment of this study was two different KB-

based holistic AEW instructions, and the two classes of students were assigned to two different instruction 

groups: The Constant AE group (n = 34) and the Progressive OC group (n = 32). Both the two different KB-

based holistic AEW instructions included an introduction session and two AEW instruction sessions (please see 

Figure 1). The power shortage issue in Taiwan and the use of genetic-modified food were selected as the topics 

for the two AEW instruction sessions, respectively. As university students in Taiwan have studied the 

introduction of various energy power and genetic modification in high school science class, the participants in 

this study had a basic understanding of various energy power and genetic modification. Besides, the power 

shortage issue in Taiwan and the use of genetically-modified food are daily issues relevant to them. Therefore, 

all the participants had basic prior knowledge and shared an interest in the two topics.  

 

Figure 1. KB-based holistic AEW instructions 
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Before this study, the students were asked to write an individual argumentative essay regarding The power 

shortage issue in Taiwan as the pre-test. Then, after the first AEW instruction session, they were asked to write 

an individual argumentative essay regarding the same topic again as the middle test. Finally, in the post-test, 

each student was asked to write an argumentative essay regarding the use of genetic-modified food as the post-

test after the second AEW instruction session. The three argumentative essays were evaluated to examine the 

effects of the two different KB-based holistic AEW instructions on students’ argumentative writing essay writing 

performance. Besides, to examine if the learning environments created by the two KB-based holistic AEW 

instructions developed in this study were aligned with KB pedagogy, the two groups of students’ perceptions of 

learning environments were assessed before and after the KB-based holistic AEW instructions. 

 

 

2.3. KB-based holistic AEW instructions  

 

As shown in Figure 1, the two holistic AEW instructions included three phases. For the two holistic AEW 

instructions, in the first phase (i.e., Introduction Session), the instructor gave lectures about the elements of 

argumentation and the structure of the argumentative essay. The knowledge building theory and Knowledge 

Forum were briefly introduced to the students. After Phase 1, two KB-based AEW Instruction sessions were 

implemented in Phase 2 and Phase 3. For the Constant AE group, agency-enhancement KB-based instruction 

was constantly implemented in the two AEW instruction sessions. In contrast, in the Progressive OC group, the 

Progressive OC instruction was implemented to progressively enculturate students with discourse-based idea 

refinement and knowledge advancement within a KB community. The students in the Progressive OC group 

received an agency-enhancement KB-based instruction in the first AEW Instruction session (i.e., Phase 2). Then 

the KB-based instruction was transformed into an opportunistic-collaboration KB-based Instruction in the next 

session (i.e., Phase 3). At the end of Phase 2 and phase 3, each student in the two groups was required to finish a 

five-paragraph argumentative essay on the power shortage issue in Taiwan and the use of genetic-modified food, 

respectively (at least 500 words or above). 

 

Both agency-enhancement KB-based instruction and opportunistic-collaboration KB-based instruction 

implemented in the AEW instruction session were designed based on the constructive alignment framework 

proposed by Biggs (2003). According to Biggs’ (2003) framework, when designing instruction, it should start 

with the desired learning outcomes that we intend students to learn, and the learning activities and assessment 

have to be aligned with the desired outcomes. Thus, learners could construct meaning from what they do to learn. 

Based on Biggs’ (2003) framework, the desired learning outcome in the AEW instruction session in this study is 

a satisfactory individual argumentative essay regarding a specific issue. To this end, the learners were asked to 

obtain relevant information with collaborative inquiry activity, generate personal arguments and learn arguments 

from alternative perspectives with idea-centered collaborative argumentation, integrate arguments from various 

perspectives with group reports and reflection, and eventually write individual argumentative essays as their 

learning outcomes. In this study, both agency-enhancement KB-based instruction and opportunistic-collaboration 

KB-based instruction implemented in the AEW instruction session involved four major learning activities in a 

row: (1) Collaborative inquiry activity: To improve students’ relevant content knowledge regarding the topic for 

making arguments and writing conventions, students were guided to search for relevant information on the 

internet and shared what they learned about the topic on KF within the classroom community in and out of class. 

(2) Idea-centered collaborative argumentation: To improve students’ ability to generate arguments and allow 

them to argue from different perspectives, students had to produce their ideas regarding the issue and generate 

relevant arguments with their prior knowledge and the relevant information found. They were also asked to 

generate and share and construct various arguments to respond to others’ arguments collaboratively in and out of 

class. They were guided to propose their evidence-based arguments actively on KF, which provides various 

argumentation prompts as scaffolds for argument generation. Then, through collaborative discourse for 

integrating and advancing community knowledge, they could clarify and refine the ideas proposed by community 

members. During the process, arguments from different perspectives could be proposed, and strong personal 

favors might be diminished. (3) Group report and reflection: After the idea-centered collaborative argumentation 

activities, students were required to give oral reflective reports regarding their knowledge building and 

collaborative argumentation practice every week. Based on that, they were also asked to reflect on how to 

generate the arguments and organize the structure of their argumentative essays. (4) Individual essay writing: 

Finally, each student had to write an individual argumentative essay based on the information and argumentation 

regarding the topics. They were required to write a five-paragraph argumentative essay with at least 500 words. 

 

Similar to Zhang et al. (2009), the agency-enhancement KB-based instruction in the AEW instruction session 

was implemented with fixed and small student groups (3 to 4 students), and each student group was viewed as a 

classroom community. It highlighted to transfer more responsibility to students during the learning activities. As 

a result, the instructor’s guide for the learning activities during the instruction session mainly focused on 
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promoting students’ agency to engage in idea-centered learning activities. The opportunistic-collaboration KB-

based instruction in the AEW instruction session aimed to mainly focus on advancing the state of knowledge in 

the class while situating it within the broader societal effort to build knowledge. The whole class is viewed as 

one community, and all students are invited and seen as a part of the classroom community. To this end, the 

instructor’s guidance during the instruction session focused on working with ideas, assuming agency, and 

fostering a highly culture-related community-wide collaboration. 

 

 

2.4. Knowledge Forum (KF) as an online collaboration platform 

 

This study adopted Knowledge Forum (KF) as an online collaboration platform. KF was designed to support idea 

work and move it to higher levels. As shown in Figure 2, the seven scripted scaffolds embedded in KF included: 

My argument is, I need to understand, Relevant information for the argument is, A supportive argument is, and 

This argument cannot explain; A better argument is, and Putting our arguments together. First, students made the 

notes themselves, and other group members built on the notes with scaffolding annotations. Then, students 

needed to explain their purposes for responding using the scripted scaffolds embedded in KF. During KB-based 

holistic AEW instructions, students could have opportunities to share and further enhance their content 

knowledge by taking notes, and their tendency to show personal favoritism could be reduced during community 

discourse. Also, the scaffolds provided by KF could make students propose arguments purposefully when 

making a note on KF. It could help improve the quality of students’ arguments. 

 

Figure 2. Notes and KF scaffolds 
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2.5. Instruments  

 

2.5.1. Knowledge Building Environment Scale (KBES) 

 

To evaluate the participants’ perception of learning environments created by the two KB-based holistic AEW 

instructions, the Knowledge Building Environment Scale (KBES) was used. The KBES was developed by Lin et 

al. (2014) to evaluate university students’ perception of learning environments from the perspectives of KB 

pedagogy. The KBES was a four-point Likert scale, and it consists of three subscales echoing the KB pedagogy, 

including working with ideas, assuming agency, and fostering community. There is a total of 24 items in the 

KBES. Through a series of confirmatory factor analyses (CFA), the validity of KBES was confirmed by Lin et 

al. (2014). Besides, they also reported the Cronbach’s alpha coefficients for the three subscales of KBES as 0.85, 

0.91, and 0.94, respectively, revealing that the KBES was deemed to be sufficiently reliable for assessing 

students’ perception of learning environments from the perspectives of KB pedagogy. Thus, the KBES was an 

effective tool for measuring perceptions of a knowledge building environment among students and was therefore 

employed in this study. In this study, the Cronbach’s alpha coefficients for the three subscales of KBES were 

0.82, 0.84, and 0.90, respectively, and the overall Cronbach’s alpha coefficient for the 24 items was 0.91. 

  

 

2.5.2. Coding scheme of argumentative essay structure and quality  

 

With the coding scheme in Kathpalia and See (2016), the three argumentative essays completed in the pre-test, 

middle-test, and post-test were evaluated from the two aspects, including the structure (Macro view) and the 

quality (Micro view) in this study. First, for the Macro view aspect, the three-level coding scheme in Kathpalia 

and See (2016) was used for evaluating the structure of argumentative essays, namely, Lower level: simple claim 

or grounds only; Intermediate level: claim with valid grounds; Higher level: rebuttal with a clear claim but partial 

evidence in the form of a warrant, rebuttal with a clear claim and grounds, or extended argument with a claim 

supported by grounds with more than one rebuttal. For the micro view aspect, the participants’ argumentative 

essay quality was assessed with the rubric developed in Kathpalia and See (2016), as shown in Table 1. 

 

Table 1. Argumentation quality of elements coding scheme 

Rubrics Description Score 

Claims  Weak claim One that fails to address the proposition mentioned in the argumentative 

essay 

1 

Strong claim One that addresses the proposition mentioned in the argumentative essay  2 

Grounds  No evidence  Just personal opinions 0 

Faulty evidence  Weak evidence refers to faulty evidence 1 

Personal only  Intermediate evidence refers to personal evidence  2 

Attributive only Intermediate evidence refers to attributive evidence 3 

Attributive & 

personal 

Strong evidence refers to an attributive or a combination of attributive 

and personal evidence 

4 

Rebuttals 

 

No rebuttal no counter-view 0 

Weak rebuttals  Only contains a counter-view without a rebuttal  1 

Strong rebuttals Contains a counter-argument and rebuttal 2 

 

The authors and one of their colleagues (another EFL lecturer at one of the authors’ university) coded and 

assessed the data independently regarding the argumentation structure and quality of elements based on the two 

coding schemes mentioned above. Their coding results were compared, and the inter-coder reliability in each 

coding category was higher than 0.87, showing a high consistency in the researchers’ coding of the data set. 

Then, all the differences were resolved through discussions. 

 

 

3. Results  
 

3.1. The effects of holistic KB-based AEW instructions on students’ perceptions of learning environments 
 

As shown in Table 2, in the Constant AE group, significant differences between the students’ responses in all the 

three subscales of the KBES in the pretest and the post-test were revealed (p < .001). Similar results were also 

found in the Progressive OC group (p < .001). It indicated that, compared with the instruction in the participants’ 

previous courses, both the Constant AE instruction and Progressive OC instruction did provide relatively more 

opportunity for students to work with ideas and engage in exploring the issues of argumentative essays actively 
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to work collaboratively as a community. The two KB-based holistic AEW instructions in this study did align 

with knowledge building pedagogy. 

 

Table 2. The students’ perception of learning environments before and after the KB-based AEW instructions 

  Pretest Post-test t value 

  Mean SD Mean SD  

Working with ideas  AE group (n = 34) 2.34 0.29 3.25 0.40 11.98*** 

 OC group (n = 32) 2.33 0.26 3.47 0.23 19.10*** 

Assuming agency AE group (n = 34) 2.70 0.35 3.15 0.43 5.05*** 

 OC group (n = 32) 2.81 0.31 3.30 0.30 7.86*** 

Fostering community AE group (n = 34) 2.66 0.32 3.12 0.37 4.78*** 

 OC group (n = 32) 2.73 0.31 3.42 0.17 9.60*** 

Note. ***p < .001. 

 

Also, a one-way ANCOVA (the students’ responses on the KBES in the pre-test were used as the covariate) was 

conducted to compare the effects of the two KB-based holistic AEW instructions on the students’ experiences of 

knowledge building. As shown in Table 3, significant differences were found in the two subscales, working with 

ideas and fostering community (p < .01), suggesting that compared with the Constant AE instruction, the 

Progressive OC instruction provided students more opportunities to work with ideas and have broader 

community collaboration among students. However, there was no significant difference between the two groups 

in Assuming agency, suggesting that the two holistic instructions could equally help students become more 

active learners. 

 

Table 3. The results of ANCOVA in the students’ perception of learning environments 

  Mean (adjusted) Standard error F-value 

Working with ideas  AE groups (n = 34) 3.26 0.53 7.1** 

 OC groups (n = 32) 3.46 0.54 

Assuming agency AE groups (n = 34) 3.15 0.42 2.29 

 OC groups (n = 32) 3.30 0.29 

Fostering community AE groups (n = 34) 3.12 0.37 15.41*** 

 OC groups (n = 32) 3.42 0.16 

Note. **p < .01; ***p < .001. 

 

 

3.2. The effects of holistic KB-based AEW instructions on students’ argumentative essay performance 

 

3.2.1. Argumentation structure level  

 

In this study, as Kathpalia and See (2016), the students’ argumentative essay structure level was categorized into 

three levels: lower, intermediate, and higher. Three chi-square tests were conducted in the pretest, middle-test, 

and post-test to examine whether the students in the two instruction groups have the same proportions at the 

three argumentative essay structure levels.  

 

Table 4. Group comparisons on the students’ writing skills in organizing the structure of argumentative essay 

  Lower (n, %) Intermediate (n, %) Higher (n, %) 

Pretest Constant AE group 17 (50%) 15 (44%) 2 (6%) 

Progressive OC group 16 (50%) 13 (41%) 3 (9%) 

X2 value 0.31 (n.s.) 

Middle-test Constant AE group 2 (6%) 4 (12%) 28 (82%) 

Progressive OC group 1 (3%) 4 (12%) 27 (85%) 

X2 value 0.29 (n.s.) 

Post-test Constant AE group 0 (0%) 7 (21%) 27 (79%) 

Progressive OC group 0 (0%) 1 (3%) 31 (97%) 

X2 value 4.72* 

Note. n.s.: non-significant; *p < .05. 

 

As shown in Table 4, no significant difference was found in the pre-test and middle-test (p > .05). It indicated 

that the two groups of students did not have significant differences in the argumentation structure levels of their 

essays before the conduct of two instructions (i.e., phase 1). Also, they have no significant difference in the 

argumentation structure levels of their essays after the AEW instruction session 1 (i.e., phase 2). However, 
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significant differences were found in the post-test (p < .05). It should be noticed that almost all of the students 

who received Progressive OC instruction (97%) achieved a higher level, while only about three-quarters of the 

students who received Constant AE instruction (79%) achieved a higher level and about a quarter (21%) of them 

achieved an intermediate level. It suggested that compared with the Constant AE instruction, the Progressive OC 

instruction could benefit EFL students more in improving their performance in arranging the structures of 

argumentative essays.  

 

 

3.2.2. Argumentation quality 

 

The students’ argumentative essay quality was assessed in three elements: claims, grounds, and rebuttals. 

According to the coding scheme used in this study, students’ quality of claims revealed in their argumentative 

essays was classified into two levels (i.e., weak and strong). The quality of grounds was divided into four levels 

(i.e., faulty evidence, personal only, attribute only, attributive and personal). The quality of rebuttals was 

classified into two levels (i.e., weak and strong). Three chi-square tests were conducted to examine whether the 

students in the two instruction groups had the same proportions of their quality of claims as each other in the pre-

test, middle-test, and post-test. As revealed in Table 5, there were no significant differences between the two 

groups on the quality of claims in the pre-test (χ2 = 0.96, p > .05), the middle-test (χ2 = 0.29, p > .05), and the 

post-test (χ2 = 1.61, p > .05). It should be noticed that very high proportions of students in both groups (82% for 

the Constant AE group and 91% for the Progressive OC group) could generate claims of higher quality (i.e., 

strong claims). After instruction, the high proportions of strong claims remained in both student groups. 

 

Table 5. Group comparisons on the quality of claims in the three argumentative essays 

  Weak claim  Strong claim  X2 

Pre-test Constant AE group 6(18%) 28(82%) 0.96 (n.s.) 

 Progressive OC group 3(9%) 29(91%)  

Middle-test Constant AE group 2(6%) 32(94%) 0.29 (n.s.) 

 Progressive OC group 3(%) 29(91%)  

Post-test Constant AE group 7(21%) 27(79%) 1.61 (n.s.) 

 Progressive OC group 3(%) 29(91%)  

Note. n.s.: non-significant. 

 

Table 6 revealed that no significant differences were found between the two groups on the quality of grounds in 

both the pre-test (χ2 = 4.56, p > .05) and the middle-test (χ2 = 3.47, p > .05). It indicated that the two groups of 

students did not have significant differences in the quality of grounds in their essays before the conduct of two 

instructions (i.e., phase 1). Also, they have no significant differences in the quality of grounds after the AEW 

instruction session 1 (i.e., phase 2). However, significant differences were found in the post-test (χ2 = 17.06, p < 

.05). It is worth noting that over half of the students who received Progressive OC instruction (60%) cited both 

attribute and personal grounds, which is a more persuasive approach for supporting a claim. In contrast, only 

one-third of the students who received Constant AE instruction (30 %) adopted this approach. Therefore, it 

seems that, compared with the Constant AE instruction, the Progressive OC instruction could be more capable of 

improving university students’ quality of grounds in their argumentative essays. 

 

Table 6. Group comparisons on the quality of grounds in the three argumentative essays 

  Faulty 

evidence  

Personal 

only  

Attribute 

only 

Attribute and 

personal 

X2 

Pre-test Constant AE group 8(23%) 22(65%) 4(12%) 0(0%) 4.56 (n.s.) 

 Progressive OC group 6(19%) 26(81%) 0(0%) 0(0%)  

Middle-test Constant AE group 1(3%) 12(35%) 8(24%) 13(38%) 3.47 (n.s.) 

 Progressive OC group 0(0%) 6(19%) 10(31%) 16(50%)  

Post-test Constant AE group 1(2%) 17(50%) 6(18%) 10(30%) 17.06* 

 Progressive OC group 0(0%) 2(6%) 11(34%) 19(60%)  

Note. n.s.: non-significant; *p < .05. 

 

As shown in Table 7, no significant differences were found between the two groups on the quality of rebuttals in 

both the pre-test (χ2 = 0.29, p < .05) and the middle-test (χ2 = 0.23, p < .05). However, similar to their quality of 

grounds, significant differences between the two groups of students were only found in the post-test (χ2 = 4.18, p 

< .05). Most students who received Progressive OC instruction (91%) discovered how to provide 

counterarguments and rebuttals, which is a more compelling way to support their positions. Comparatively, 

three-fourths of the students receiving Constant AE instruction (76 %) adopted this approach and learned to use 
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rebuttals to enhance their essays. It seems that the Progressive OC instruction could benefit university students 

more in improving the quality of rebuttals in their argumentative essays. 

 

Table 7. Group comparisons on the quality of rebuttals in the three argumentative essays 

  Weak rebuttals Strong rebuttals X2 

Pre-test Constant AE group 32(94%) 2(6%) 0.29 (n.s.) 

 Progressive OC group 29(91%) 3(9%)  

Middle-test Constant AE group 8(24%) 26(76%) 0.23 (n.s.) 

 Progressive OC group 6(19%) 26(81%)  

Post-test Constant AE group 8(24%) 26(76%) 4.18* 

 Progressive OC group 3(9%) 29(91%)  

Note. n.s.: non-significant; *p < .05. 

 

 

4. Discussion  
 

In this study, two different KB-based holistic AEW instructions were developed, and the effects of the two AEW 

instructions on university EFL students’ perceptions of learning environments were investigated. KB pedagogy 

was applied in the two KB-based holistic AEW instructions to help students overcome AEW learning challenges 

with collaborative discourse. Both instructions were confirmed to align with KB pedagogy and be capable of 

cultivating learning environments that shared major features of KB pedagogy for AEW learners. However, this 

study also revealed major significant differences between the learning environments created by the two 

instructions. In particular, the Progressive OC instruction provided students with a better AEW learning 

environment than the Constant AE instruction. More opportunities were provided for students to have 

community collaboration and collaborative discourse. It suggests that the Progressive OC instruction design that 

gradually enculturates students into a knowledge building paradigm could be implementable and effective for 

EFL university learners in learning argumentative essay writing.  

 

Moreover, this study revealed the effectiveness of the two AEW instructions on university EFL students’ 

argumentative essay performance. In this study, an integrated coding scheme with both macro and micro aspects 

was used to assess students’ argumentative essays. The major findings regarding the effects of the two AEW 

instructions on university EFL students’ argumentative essay performance are discussed from the two aspects, 

respectively. As for the macro aspect, it was found that the two KB-based holistic AEW instructions could 

improve students’ writing skills in organizing the structures of their argumentative essays. Matos (2021) claimed 

that engagement in this collaborative writing process could offer a promising path to enhancing argumentative 

essay structure. Also, Resnick et al. (2015) advocated that the collaborative writing process could allow 

individual learners to advance their thinking and writing by deeper engagement, and collaborative writing could 

build a bridge between peer discourse and personal writing, providing rich cognitive context for developing 

argumentation skills. In this study, during the KB-based holistic AEW instructions with KF, students had 

undergone a collaborative writing process in which they were required to discuss and generate their arguments 

and evidence with their peers before writing their argumentative essays. In addition, they needed to propose their 

claims with concrete arguments, provide both subjective and objective grounds, and offer counterarguments and 

rebuttals. Therefore, similar to the collaborative writing process mentioned in Matos (2021) and Resnick et al. 

(2015), the online collaborative discourse process on the KF in this study seemed to provide the students with 

opportunities to identify the crucial elements of argumentative essay structure (i.e., claims, grounds, and 

rebuttals). Consequently, the students’ macro views regarding argumentative essays could be shaped and 

developed, contributing to the improvement of their individual argumentative essay writing structure. Regarding 

the micro aspect, this study found that the KB-based holistic AEW instructions in the Constant AE and 

Progressive OC groups could enhance students’ argumentative essay quality. Moreover, it should be noticed that 

in each session of both the AEW instructions in this study adopted four consistent learning activities step by step. 

As Biggs (2003) suggested, “The students are ‘entrapped’ in this web of consistency, optimizing the likelihood 

that they will engage in appropriate learning activities, but paradoxically frees students to conceal their own 

learning” (p. 26). The results have proved that the four-step progressive design for the explicit AEW instruction 

sessions benefited students’ performance in AEW.  

 

This study also revealed that the Progressive OC instruction progressively engaging the students in group-based 

collaboration to community-based collaboration could benefit students more than the Constant AE instruction. 

As aforementioned, first-year university students in Taiwan typically receive test-oriented and teacher-centered 

instructions in high schools. Moreover, most of them have experience in fixed small group discussions but do not 

have experience in community-based discourse. Undoubtedly, it would be a better way to progressively design 
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learning activities based on students’ prior experiences and knowledge. Therefore, based on the participants prior 

learning experience in high school, an explicit AEW instruction with a fixed-small grouping was implemented in 

the first session of the Progressive OC Instruction to promote students’ agency to engage in idea-centered 

learning activities. After the first session of the Progressive OC Instruction, students’ learning experience in idea-

centered and group-based collaboration was advanced, which could serve as an essential foundation of an idea-

centered and community-wide collaboration. Furthermore, Putra et al. (2021) have confirmed that opportunistic 

collaboration writing could facilitate students’ grounds and rebuttals in their argumentative essays. Moreover, 

Kathpalia and See (2016) also advocated that students with more freedom and responsibility could engage in 

different ideas and expand the diversity of their ideas in their argumentative essay writing. The Progressive OC 

instruction allowed the students more freedom and responsibility to propose, refine and integrate ideas from 

diverse perspectives when generating arguments on KF. Hence, their understanding regarding grounds and 

rebuttals could be gradually better shaped and developed during the Progressive OC instruction, and then it could 

serve as a superior foundation for proposing more insightful grounds and rebuttals in their argumentative essay 

writing. 

 

 

5. Conclusion  
 
As one of the initial attempts, this study applied KB pedagogy in designing KB-based holistic AEW instruction. 

The findings derived from the current study provide some important implications for educational practice. 

Collaboration activities, such as collaborative writing in Kathpalia and See (2016) or online collaborative 

argumentation activities in this study, could improve the quality of students’ argumentative essays. The findings 

of this study highlight the feasibility of KB pedagogy in argumentative essay writing instruction. EFL teachers 

could design AEW learning activities emphasizing the three core dimensions of KB pedagogy. Learning 

activities should provide opportunities for students to work closely with ideas, actively explore the issues of 

argumentative essays, and aggressively form a community.  

 

 

6. Limitations 
  
One may be interested in comparing the effectiveness of KB-based holistic AEW instruction with conventional 

AEW instruction. However, this study is limited to provide insights into the aforementioned issue. This study 

only investigated the effectiveness of KB-based holistic AEW instruction by comparing the effects of two 

different KB-based holistic AEW instructions. The effectiveness of the KB-based holistic AEW instructions was 

not compared with conventional AEW instruction in this study. To address this issue, a follow-up quasi-

experimental study could be conducted with adding a conventional AEW instruction group. 

 

 

7. Suggestions for future research  
 
This study provides some important directions for future research. First, future practical work could focus on 

developing other specific holistic AEW instructional strategies or modifying this study’s holistic AEW 

instruction design based on KB’s twelve principles. One may be also curious about how students engage in 

Progressive OC instruction and transform their artifacts from their collaborative argumentation on the KF into 

their argumentative essay writing. To address this issue, future research could be conducted. Also, how students 

collaborate during KB-based holistic AEW learning and their individual learning process are still underexplored.  
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