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Supporting university students’ argumentative source-based writing 

 

 

Abstract  

Argumentative writing from sources is a literacy practice that students commonly find 

challenging. The present article reports a descriptive study where students’ source-based 

writing in small groups was supported with either print-based or digital scaffolding. 

Students analyzed source texts given to them and used their analysis to compose a 

position paper on a controversial educational topic. Position papers were analyzed for 

depth and breadth of argumentation, stand and justifications, degree of transformation of 

source texts’ argumentation, and structure. The study suggests that students in both 

scaffolding groups were fairly capable of identifying relevant reasons representing 

various perspectives on the topic in source texts and using them to build an argument in 

their position papers. However, students seldom transformed the arguments by adding 

their own thoughts or connecting arguments across the texts. Further, quite a few students 

seem to struggle in structuring their essays: 41% of essays in the print-based scaffolding 

group and 24% of essays in the digital scaffolding group were unstructured. Instructional 

implications are discussed. 
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1. Introduction 

 

Writing from sources is a common practice in higher education and a central means for 

learning in many disciplines (Ellis, Taylor, & Drury 2005). Source-based essays are also 

important indicators of students’ understanding of source texts (Weston-Sementelli, 

Allen, & McNamara 2018) and their ability to integrate and communicate multiple 

perspectives represented in source materials (Anmarkrud, Bråten, & Strømsø 2014; 

Mateos et al. 2018). 

Unfortunately, many students entering higher education are not well prepared for 

the demands of academic, source-based writing (Wingate 2015), nor the argumentative 

culture of universities (Graff 2003). As tasks that combine reading and writing require a 

lot of practice (Grabe & Zhang 2013), there is a clear need to provide opportunities and 

support for practicing source-based writing as an integral part of learning in various 

academic disciplines (Wingate 2006, 2015). In the social sciences, argumentative source-

based writing that explores different viewpoints on controversial issues is one important 

area where students need support (Granado-Peinado, Mateos, Martin & Cuevas 2019; 

Wingate 2012).  

To answer this need the present article reports a study where students’ source-

based writing in small groups was supported with either print-based or digital scaffolding. 

The study was embedded in an educational science course during which students analyzed 

source texts given to them and used their analysis to compose a position paper on a 

controversial educational topic. The study sought to explore how students build an 

argument in their joint source-based position papers and how they structure their papers 

when using either digital or print scaffolding.  
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2. Argumentative writing from sources 

 

Academic source-based writing is an activity in which reading and writing practices are 

intertwined (c.f. Mateos & Solé 2009). Spivey and King (1989) term tasks that require 

moving back and forth between reading and writing hybrid tasks (Spivey & King 1989). 

When writing from sources, learners engage in a complex process during which they 

select, organize, and connect content from source texts (Martinez, Mateos, Martín, & 

Rijlaarsdam 2015; Spivey & King 1989). In the selection process, learners determine the 

degree of importance of the information in the sources. During the organizing process, 

learners look for keys in the sources that would enable them to group ideas. Finally, 

learners connect various pieces of information from the source texts with each other and 

with their prior knowledge (Perfetti, Rouet, & Britt 1999).  

These processes of linking up various pieces of information from source texts are 

of especial importance in argumentative writing. The writer is required, first, to select and 

analyze arguments from the source texts, second, to construct a position by comparing 

and contrasting these arguments, and finally to present that position in a coherent manner 

(Wingate 2012). These skills are highlighted when students engage in collaborative 

source-based writing where they are expected to synthesize various competing arguments 

(c.f. Cuevas et al. 2016) by negotiating the meanings presented in the source texts, 

discussing different viewpoints, and weighing alternative solutions (Kiili, Laurinen, 

Marttunen, & Leu 2012; Newell, Beach, Smith, & VanDerHeide 2011; Salminen, 

Marttunen, & Laurinen 2010). According to Mateos et al. (2014), hybrid tasks are 

demanding for students: in source-based writing, the writer has to consider how to express 

the source content in his/her own words without ignoring the author's voice. During 
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source-based writing, writers must also make decisions about which organizational 

structure to adopt to best integrate information from different sources, a process that may 

lead to the transformation of knowledge (Mateos et al. 2014; see also Bereiter & 

Scardamalia 1987).  

 

 

3. Purpose and quality of written argumentation  

 

The purposes of written argumentation vary (see Nussbaum 2008; Mateos et al. 2018). 

For example, through reasoning that relies on one-sided argumentation and the refutation 

of counterarguments, the objective may be to persuade or convince the reader to adopt a 

specific position. Alternatively, the purpose may be to encourage reflection i.e., explore 

and integrate various sides and perspectives of an issue to reach a reasoned conclusion 

(see also Coiro, Sparks, & Kulikowich 2018). The latter purpose can also be understood 

as argumentation for learning where, after weighing different views, a person may be 

willing to change his or her original opinion on an issue (Schwarz 2009). The ability to 

reflect on the views of different parties in decision-making or taking a position is 

important, particularly, for students in the social sciences where issues are often complex 

and do not have one right answer.   

The purpose of argumentative writing affects how the quality of argumentation is 

perceived. If, as in this study, the purpose of argumentation is to arrive at an informed 

position after exploring multiple sources representing different views and objectives, then 

quality can be evaluated through the breadth and depth of the argumentation used, the 

argumentative structure of the text, and the justification for the final position. Breadth of 



5 
 

argumentation, or as van Amelsvoort, Andriessen, and Kanselaar (2007) put it, the 

breadth of the space of debate, is defined as the number of standpoints (e.g. finance, 

ethics, health) relating to the issue mentioned or discussed in the text. In this study, these 

different standpoints have been termed argumentation perspectives (see Xu & Yao 2015). 

Depth of argumentation, or the depth of the space of debate (van Amelsvoort et al. 2007), 

in turn, refers to the extent to which the standpoints are explored, e.g. elaborated with 

rebuttals or explanations. In the present study, the term “depth of argumentation” is used 

to refer to the number of evidence (Forzani 2016) and reasons (e.g. Means & Voss 1996) 

that support a claim or a conclusion.  

Further, a high-quality argumentative text proceeds through an argumentation 

perspective-based structure that supports intertextual integration, i.e., integration of ideas 

across various texts (List, 2020) and argument-counterargument integration (Nussbaum 

& Schraw, 2007) within the same argumentation perspective. In contrast, a lower quality 

argumentative text often proceeds through a structure based on the writer's argumentative 

orientation (for or against) for the issue when, instead of argument-counterargument 

integration, the for and against reasons/evidence are listed one after the other within the 

particular argumentative orientation. Argument-counterargument integration is important 

as it facilitates students’ learning by requiring students to elaborate and organize their 

thinking, makes written arguments logically stronger, and is also a central aspect of 

critical thinking (Nussbaum & Schraw 2007).  
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4. Struggles with source-based writing 

 

Previous research suggests that students struggle in multiple areas of source-based writing 

(Li & Casanave 2012; Wingate 2012). First, many students face difficulties in developing 

convincing arguments in their essays (Hyytinen, Löfström, & Lindblom-Ylänne 2017; 

Wingate 2012). For example, reflective argumentative writing (see Nussbaum 2008) has 

been shown to be particularly challenging for many students (Mateos et al. 2018) and 

even good students have difficulty incorporating other side information into their 

arguments, regardless of their personal opinions (see Wolfe & Britt 2008).  

Second, students often seem to rely on superficial strategies in their use of sources. 

University students have been shown to struggle in expressing ideas found in sources in 

their own words (Hyytinen, Löfström, & Lindblom-Ylänne 2017). For example, Hirvela 

and Du (2013) found that, instead of paraphrasing source texts, undergraduate students 

quoted sources directly to stay true to their original meaning. In addition, Howard, 

Serviss, and Rodrigue (2010) also found that college students’ research papers contained 

a high incidence of copying, patchwriting, and paraphrasing from sources, but no 

summarizing ideas. These studies suggest that students tend to use a knowledge-telling 

strategy, meaning that they mainly reproduce ideas retrieved from various sources, 

whereas the focus should be on a knowledge-transforming strategy where thoughts are 

developed during the process of composition itself (Bereiter & Scardamalia 1987).  

Finally, students have been shown to use simple structures in their essays, e.g. 

serial listing of successive points extracted from source materials instead of more 

sophisticated structures that integrate different aspects of the essay into a coherent whole 

(Campbell, Smith, & Brooker 1998).  
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5. Representational tools to support students’ argumentation 

 

Various knowledge representation tools have been used to support student engagement in 

argumentative literacy tasks in both individual and collaborative settings (see Noroozi, 

Weinberger, Biemans, Mulder, & Chizari 2012). Representational tools have been used 

to foster the expression of balanced argumentation (van Boxtel & Veerman 2001), 

knowledge construction (Marttunen & Laurinen 2007; Salminen, Marttunen, & Laurinen 

2010), counter-argumentation (Wolfe, Britt, Petrovic, Albrecht & Kopp 2009), 

argumentative writing processes (Benetos & Bétrancourt 2020), and argumentative 

synthesis writing (Luna et al. 2020). For example, Cho and Jonassen (2002) found that 

the use of online argumentation supported the collaborative construction of arguments 

among students enrolled in an undergraduate introductory economics course. Similarly, 

Wolfe et al. (2009) studied the use of a Web-based counterargument tutor to help 

university students identify counterarguments and responses to counterarguments and 

found that the positive effects were often limited to high-ability participants. Luna et al. 

(2020) aimed to improve undergraduate students’ synthesis writing through online 

training and found that, compared to controls, students in the training group wrote better-

structured texts including a higher proportion of arguments for the against position and a 

higher degree of integration of various perspectives. 

To our knowledge, although technology-based tools have been used to support 

different aspects of argumentation, and writing performance also more generally (Limpo 

et al. 2020), studies on representation tools designed to support students’ argumentative 

analysis of multiple argumentative source texts and structured writing based on them in 

higher education are scarce. Particularly, tools to scaffold students organize arguments 
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for and against found in the source texts according to certain argumentation perspectives 

are not previously available. To meet these needs, we examined the potential benefits of 

a novel online tool (see Figure 1: 10) to support source-based writing in a higher education 

context. The tool (Kiili, Coiro, & Hämäläinen 2016) was originally designed to support 

adolescents’ writing from multiple online sources, and later slightly modified to be better 

fitted to higher education. 

The tool was designed to help students select and organize reasons both for and 

against a given claim (depth of argumentation) and to organize these reasons according 

to different argumentation perspectives on the issue (breadth of argumentation). The 

students were also clearly prompted to name the argumentation perspectives by 

themselves. The students could also easily modify the content of the argument graph 

made by the online tool as the titles of the argumentation perspectives were easily refined 

or renamed and the texts inside the reason boxes were easily editable, as in a word 

processor. Further, the graph was easily restructured by dragging different reason boxes 

across different argumentation perspectives to achieve a deeper understanding of the 

relations between argumentation perspectives and related supporting and refuting 

reasons. This was supposed to help students to focus their thinking on larger 

argumentative wholenesses, i.e., argumentation perspectives, rather than on individual 

reasons when planning how to structure their argumentative writing. The tool was also 

intended to help students monitor the balance of argumentation, i.e., whether both sides 

are considered in each perspective. This, in turn, would help them weigh different 

perspectives and reasons in making their decisions (Mateos et al. 2018). In addition to 

boxes for reasons and perspectives, the tool included so-called “synthesis boxes” in which 

students could summarize the main findings of each perspective. This was supposed to 
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support the transformation of original ideas and argument-counterargument integration 

(Nussbaum & Schraw 2007).  

 

 

6. Aim and research questions 

 

In this study, students were tasked to compose a joint position paper on a current 

educational topic concerning the reduction of class sizes by analyzing three source texts 

representing different views. The study aimed to explore how students performed this 

argumentative source-based writing task in small groups when they were scaffolded in 

their text analyses and joint writing with either digital or print scaffolding. The research 

questions were: 

1) What were the depth and breadth of argumentation in the students’ position papers 

in the digital and print scaffolding groups? 

2) What stand did students in the digital and print scaffolding groups take in their 

position papers and how did they justify it? 

3) How did students in the digital and print scaffolding groups transform the reasons 

and evidence collected from the source texts in their position papers? 

4) How did students in the digital and print scaffolding groups structure their position 

papers? 
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7. Method 

 

7.1 Subjects 

 

Participants were 346 university students (males 17%, females 83%; mean age 21.7 years) 

in the first two years of various degree programs enrolled in a university in Finland. This 

study was integrated as part of the course titled “Scientific Thinking and Knowledge”. 

Students were asked for informed consent to use the collected data for research purposes. 

Students participated in the course on a voluntary basis and they had the possibility to 

leaf off the course whenever they wanted.  

 

7.2 Task and source texts 

 

Students worked in small groups (2–3 students per group) with the aim of writing a 

position paper on the controversial issue of whether school class sizes should be reduced. 

This issue was selected as it is a topical educational issue in Finland and a debatable 

(Golder & Pouit 1999) and many-sided issue that can be argued for or against from several 

standpoints.  

To complete the task, the students read three source texts representing various 

views on the selected issue. The characteristics of the source texts are summarized in 

Table 1. 
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Table 1. Summary of the source texts 
 

Text title Venue of publication Length in 
pages 

Position towards reduction 
of class sizes 

1. Large class tires out. Class 
teacher sees work as taxing. 

Teacher trade journal 4 Mainly for reduction 

2. Class sizes in Finland are 
already small 

A leading newspaper 
(opinion piece by a 
professor) 
 

1 Mainly against reduction 

3. Associations of class and school 
sizes with school achievement: are 
there differences between boys 
and girls? 

Finnish Journal of 
Education 

12 Neutral (research-based 
arguments both for and 
against) 

 
 

To establish how the question of school class size was discussed in the three different 

source texts, the researchers analyzed the nature of the argumentation in each. First, all 

the extracts in the texts used as reasons/evidence for (n = 55) and against (n = 26) the 

claim “School class sizes should be reduced” were identified. Second, these 81 

reasons/evidence were condensed, leaving the essence of the reason/evidence intact. This 

process yielded 43 condensed reasons/evidence (25 for and 18 against) which were then 

grouped into 11 argumentation perspectives representing more general viewpoints on the 

issue of class sizes such as “School achievement” (14 condensed reasons/evidence), 

“Teacher actions: use of time, teaching practices” (5), and “Learning” (5).  

 

 

7.3 Digital and print scaffolds 

 

To examine the kinds of argumentation presented in the source texts and compose their 

position papers, the students were assigned to small groups that used either digital or print 
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scaffolding. The digital scaffold groups analyzed the source texts’ argumentation by using 

an online inquiry tool (Figure 1) and the print scaffold groups by using a pen-and-paper 

analysis matrix. The print analysis matrix comprised two columns, one for reasons 

supporting and the other for those opposing a reduction in class sizes. The Online Inquiry 

Tool is described at the end of section 5 “Representational tools to support students’ 

argumentation”. 

 

************************************************ 

Figure 1 here  

************************************************ 

 

7.4 Phases of work 

 

Students worked in four phases. They 1) received two hours of instruction in 

argumentation, 2) analyzed source texts individually, 3) worked in small groups to jointly 

examine the source texts, and 4) wrote their joint position paper. 

In phase 1, students were taught the basics of argumentation including central 

definitions, argument elements, criteria for quality of argumentation, and common 

fallacies. Students were also introduced to digital scaffolding with the help of a video that 

they watched at home.  

In phase 2, students individually analyzed, as homework, the three argumentative 

texts on whether class sizes should be reduced in schools. The students’ task was to locate 

and mark on each text all the reasons given for and against a reduction in class sizes.   
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In phase 3, the students attended a class (approximately 20 students in each) to 

discuss their previous individual analyses and jointly finalize their analyses of the source 

texts’ argumentation. In the class (90 minutes), students worked in non-randomized small 

groups of from two to four students formed jointly at the beginning of the class by the 

teacher and researcher. The small groups were assigned to one of the two types of 

scaffolding for the analyses so that the digital and print scaffolding groups attended 

different classes.  

In both scaffolding conditions, students were set the same task: Discuss the 

reasons, both for and against the issue, you have marked in the source texts, think about 

alternative argumentation perspectives on the issue, and think about how to synthesize 

the reasons relating to each perspective. After discussing their individual analyses, the 

students completed their analyses by using either the Online Inquiry tool or the printed 

analysis matrix. The working of the small groups was tutored by the teachers of the course 

who advised the students if they needed help when analyzing the source texts.  

Lastly, in phase 4, the students in each small group met in their own time and 

collaboratively composed their groups’ position paper and returned the document to the 

class teacher by email. The students’ task was to examine the issue with the help of their 

previous analyses and to take a stand on it. The teacher evaluated the papers as either pass 

or fail. All small groups carried through their work and returned their joint position paper 

in time, so the task dropout rate was zero.  

At the end of the course the students filled in a feedback questionnaire on whether 

the use of the digital and print scaffolds supported their reading and writing from sources. 

The questionnaire included the following five-point (Strongly disagree – Strongly agree) 

Likert-scale items providing descriptive knowledge to support the interpretation of the 
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research results: the scaffolds (digital and print) a) helped me to identify reasons equally 

both for and against the issue from the source texts; b) helped me to perceive how various 

issues in the texts were connected to each other; c) helped us to structure our position 

paper; and d) helped us to justify our stand well in our position paper.    

 

7.5 Data analyses 

 

The data for analysis comprised the students’ collaboratively written position papers (n 

= 112). 

 

7.5.1 Depth and breadth of argumentation in the students’ position papers 

To answer Research Question (RQ) 1, the students’ position papers were analyzed for 

depth and breadth of argumentation (see Munneke, Andriessen, Kanselaar, & Kirschner 

2007; Salminen, Marttunen, & Laurinen 2010; van Amelsvoort, Andriessen & Kanselaar 

2007). The unit of analysis was the entire position paper (n = 112). Depth of 

argumentation refers to the number of reasons in the students’ position papers. Breadth 

of argumentation, in turn, refers to the number of argumentation perspectives represented 

by these reasons. To analyze the depth of argumentation, all the single reasons for and 

against the claim included in the students’ position papers (n = 1 703) were identified. 

The reasons identified in the students’ papers were then compared with the condensed 

reasons previously extracted from the source texts, and each student’s position paper was 

assigned a value (max. 43) indicating how many of the source texts’ condensed reasons 

were represented in it. Breadth of argumentation was determined by assigning each 

student’s position paper a value (max. 11) indicating how many of the 11 argumentation 
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perspectives included in the source texts were represented in the separate reasons 

contained in the paper.   

 

7.5.2 Stand and justifications in position papers  

To answer RQ 2, the students’ position papers were also analyzed for the nature of their 

stand and justifications for and against reduction. Students’ stands on the claim “Class 

sizes should be reduced” were classified into one of four categories: 1) Supporting 

reduction (e.g. Class sizes should be kept small), 2) Resisting reduction (e.g. It is unwise 

to further reduce class sizes), 3) Conditional (e.g. Reducing class sizes alone is not 

enough; other factors should also be taken into account), and 4) Undefined. Further, to 

analyze how the stand was justified, reasons for and against a reduction in class sizes and 

related argumentation perspectives were counted.  

 

7.5.3 Degree of transformation of the source texts’ argumentation in the students’ 

position papers  

The analysis of how students transformed (RQ 3) the reasons and evidence of the 

arguments in the source texts in their position papers proceeded in three phases. In the 

first phase, we identified reasons and evidence (from now on reasons) supporting or 

opposing a reduction in class size or, alternatively, supporting the conditional stand on 

the issue. Thus, the unit of analysis was a reason presented in the position paper (n = 1 

703).  

 In the second phase, we matched each of the 1 703 identified reasons against the 

81 reasons/evidence identified in the three source texts (see section Task and Source 
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Texts). We were unable to track the origin of the reason for the position paper in the 

source texts in only a few instances (see Table 2; an example of a constructed reason).  

 In the third phase, we compared the reasons identified in the position papers with 

the condensed reasons and evidence in the source texts to determine the extent to which 

students had transformed the original reasons /evidence they had located in the source 

texts. Based on this comparison, the reasons in the students’ position papers were 

classified into one of four categories (values 0–3) according to the level of sophistication 

of the transformation of ideas. 

Reasons assigned to the lowest level “Literally or almost literally copied” (value 

0) were either directly copied from the source texts, slightly modified (cf. “near copy”; 

Keck 2006), or included many of the same words and expressions as the condensed 

reason/evidence in the source text. The category “Condensed in one’s own words” (value 

1) (cf. “closely paraphrased”; Shi 2004) included reasons presented in a shortened form 

but which did not include new information when compared with the source texts. Thus, 

students in the two lowest levels did not develop the content of the source texts at all. 

In contrast, in the reasons categorized in the two highest levels, the students had 

developed the content of the source texts, a process requiring further active reworking, 

reflection on, and revision and organization of thoughts and ideas during the composing 

process itself (Bereiter & Scardamalia 1987). The category “Condensed and own thinking 

added” (value 2) included a new contribution by the writers, e.g. an example or a 

conclusion elaborated or inferred from the original argument element presented in the 

source text. Reasons classified in the highest category of the degree of transformation, 

“Constructed” (value 3), were not directly linked to any particular reason/evidence 

presented in the original source texts. For example, students could have used one or 



17 
 

multiple source texts in constructing their reasons. The analysis categories are illustrated 

in Table 2. 
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Table 2. Analysis Categories for “Degree of Transformation of the Source Texts’ 

Argumentation” (Argumentation Perspective: School Achievement) 

 
Analysis 
category 

  Argumentation in the 
source text  

  Student’s reason in 
the position paper  

  Interpretation 

Value 0  
Literally or 
almost literally 
copied 

  In big classes, the 
teacher has not 
enough time (Reason 
presented in Text 1). 
 

  In big classes, the 
teacher has not 
necessarily enough 
time for everyone 
(Reason no. 192) 

  Almost the same 
words as in the 
source text 

Value 1 
Condensed in 
one’s own 
words 

  Many meta-analyses 
have shown that 
students in grades 1 
to 3 benefit most 
from studying in 
small classes 
(Evidence presented 
in Text 3) 
 

  Small class sizes 
benefit most pupils in 
grades 1 to 3 (Reason 
no. 23) 

  The evidence 
presented in the 
source text has 
been condensed 
but no new 
contribution has 
been added 

Value 2 
Condensed and 
own thinking 
added  

  Research results 
have shown that girls 
succeed better than 
boys despite the size 
of the class and 
school and that the 
difference in favor of 
girls increases as the 
size of the class and 
the school increases 
(Evidence presented 
in Text 3) 
 

  The difference in 
school achievement 
in favor of girls 
increases as class size 
increases which 
diminishes 
educational equality 
between the genders 
(Reason no. 418) 

  The evidence 
presented in the 
source text has 
been condensed 
and a relevant 
conclusion (own 
thinking) has been 
added  

Value 3 
Constructed 

  Text 1:  
Several reasons for 
reducing class sizes 
 
Text 2:  
Several reasons 
against reducing 
class sizes 
 
Text 3:  
Research-based 
evidence that could 
be used either for or 
against reducing 
class sizes 

  Class size and its 
effects on teaching 
and learning are not 
always unambiguous.  
Research results on 
the topic are 
contradictory and so 
we think that they 
cannot be directly 
generalized across all 
practical situations, 
teachers and students 
(Reason no. 492 
supporting 
conditional stand)  

  A new reason has 
been constructed 
on the basis of 
ideas presented in 
one or more source 
texts 
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7.5.4 Type of structure in position papers  

For the type of structure (RQ 4), the students’ papers were classified into one of four 

categories. In papers categorized as (1) “Perspective-based”, the text was mainly 

organized around various argumentation perspectives on class sizes in schools. In these 

papers, almost all the perspectives included reasons both for and against. In papers 

categorized as (2) “Argumentative orientation-based”, the starting point for writing was 

the position taken on class size, and reasons for and against were mainly presented 

independently. In “Source-based” papers (3), the source articles were reviewed in a 

sequence of paragraphs, one paragraph for each source, and in (4) “Unstructured” papers, 

no consistent organizational criteria were observed. Instead, the source texts, individual 

reasons, and various argumentation perspectives appeared somewhat coincidentally. 

 

7.5.5 Reliability of the analyses 

The variables based on qualitative classification of the data were tested for reliability. For 

the variable “Degree of transformation”, two independent raters classified 10% of the 

data, reaching 86.7% agreement (Cohen’s kappa, ĸ =.592). For the variables “Type of 

structure” and “Nature of stand” two raters classified 15% of the data, reaching 76.5% 

agreement (Cohen’s kappa, ĸ =.684) for the former and 82.4% agreement (Cohen’s 

kappa, ĸ =.721) for the latter (Cohen 1960). All the data for the reliability analysis were 

selected at random and the raters conducted their analysis blind to condition (digital/print 

scaffolding). 
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7.5.6 Statistical analyses  

Depending on the nature of the dependent variables, three statistical tests (t-test, U-test, 

and Fisher’s Exact Test) were used to compare position papers composed by the digital 

and print scaffolding groups. Independent samples t-test was used to evaluate differences 

in means for the depth and breadth of argumentation, and for the justifications for and 

against reduction in the position papers. As the variable “Degree of transformation of 

source texts’ argumentation” is an ordinal scale variable, a nonparametric Mann-Whitney 

U-test was used for the group comparisons. For the variables “Type of structure” and 

“Nature of stand”, dichotomous variables (categories “yes” and “no”) were formed based 

on the categories of the original variables. Fisher’s Exact Test (one-tailed) for each 

dichotomous variable was used to examine the associations of each type of structure (4 

variables) with nature of stand (4 variables) in the position papers and by study group 

(digital vs. print scaffolding). 

 

 

8. Results 

 

8.1 Depth and breadth of argumentation in students’ position papers  

 

From the total of 43 condensed reasons or pieces of evidence identified from the original 

source texts, students included, on average, 12.8 (SD = 6.0) reasons in their position 

papers indicating the depth of argumentation. In respect to the breadth of argumentation, 

the reasons in the students’ position papers contained, on average, 6.3 (SD = 2.0) of the 

11 argument perspectives identified in the source texts.   
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Students in the digital scaffolding group included slightly more reasons (M = 

12.9, SD = 5.9) in their position papers than peers in the print scaffolding group (M = 

12.6, SD = 6.2). However, this difference was not significant (t = 0.31, p = .759, d = 

0.050). Moreover, the reasons in the digital scaffolding group included slightly more 

argument perspectives (M = 6.5, SD = 1.8) than the reasons in the print scaffolding group 

(M = 6.1, SD = 2.2). Again, the difference was not significant (t = 1.05, p = .298, d = 

0.120). 

 

8.2 Stands and justifications in students’ position papers  

 

The students’ position papers most frequently (31.3%) supported a reduction in class sizes 

(Table 3). A conditional stand was taken in about one-fourth (25.9%) of papers and a 

stand opposing reduction in about one-fifth (20.5%). Likewise, almost one-fifth (22.3%) 

of the students presented an undefined stand. The differences in stands between the digital 

and print scaffolding groups were not statistically significant. 

Students who had presented either a supporting or resisting stand on a reduction 

in class sizes justified their stand reasonably well, those with a supporting stand somewhat 

better than those with a resisting stand. The supporting stand was justified with an average 

of 10.2 reasons representing 5.3 out of 9 argumentation perspectives, and the resisting 

stand was justified with an average of 7 reasons representing 4 out of 8 argumentation 

perspectives. For conditional or undefined stands, the results showed that reasons for 

(means of 8.4 and 6.6) were consistently more common than reasons against (means of 

5.6 and 3.9) reduction, in both the digital and print scaffolding groups. The higher number 

of reasons in favor of reduction than against it may, however, be explained by the higher 
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number of reasons in favor of reduction included in the source texts. No differences 

between the scaffolding groups were observed. 

For counterargumentation, i.e. reasoning against one’s own stand, it was observed 

that students possessing a resisting stand for reduction of class sizes put forward reasons 

against their own stand more often than students possessing a supporting stand for 

reduction (6.7 vs. 2.5).  Again, the different scaffolding groups did not differ significantly 

from each other.  

 

Table 3. Means of Reasons (R) and Argumentation Perspectives (AP) for and Against the 
Reduction of Class Sizes in Students’ Position Papers 

    
Digital scaffolding 

groups (n = 63) 
  

Print scaffolding  

groups (n = 49) 
  

Total  

(n = 112) 

    
For   

reduction  
  

Against 

reduction 
  

For 

reduction 
  

Against 

reduction 
  

For 

reduction 
  

Against 

reduction 

Stand      R AP1   R AP2   R AP1   R AP2   R AP1   R AP2 

                                      

Supporting 

reduction 

(31.3%; n = 35)  

  9.1 5.1   2.6 1.8   11.7 5.5   2.3 1.6    10.2  5.3   2.5 1.7 

                                      

Resisting 

reduction  

(20.5%; n = 23)  

  7.5 4.6   7.2 4.3   5.6 3   6.8 3.6   6.7 4.0   7.0 4.0 

                                      

Conditional 

(25.9%; n = 29)  
  8.6 5.1   5.2 3.2   8.1 4.2   6.2 4.1   8.4 4.7   5.6 3.6 

                                      

Undefined  

(22.3%; n = 25)  
  7.1 4.2   4.6 3.2   6.2 4.0   3.3 2.8   6.6 4.1   3.9 3.0 

Note: 1 max = 9; 2 max = 8 
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8.3 Degree of transformation of source texts’ argumentation in students’ position 

papers  

 

Figure 2 shows the degree of transformation in the students’ position papers. Most of the 

reasons (64.1% of all reasons) in the students’ papers were condensed from the reasons 

or evidence presented in the source texts whereas the two highest levels of transformation 

(Condensed and own thinking added; Constructed) were seldom observed. In general, the 

degree of transformation was significantly higher in the digital scaffolding group (U = 

336411.0, z = -2.14, p = .032, r = 0.20). The proportion of condensed reasons with 

students’ own thinking added was more than double in the position papers composed by 

the digital (10.7%) than in those composed by the print scaffolding group (4.1%).  

 

********************************************************** 

Figure 2 here 

********************************************************** 

 

8.4 Structure of position papers  

 

As Figure 3 shows, students most commonly structured their position papers based on 

argumentation perspectives: 42% of papers were structured in this way. It is noteworthy 

that 31% of the students’ papers were unstructured. About one-fifth (19%) employed an 

argumentative orientation and only 8% a structure based on the source texts.  

Students in the print scaffolding groups significantly more often composed 

unstructured essays than those in the digital scaffolding groups (41% vs. 24%, Fisher’s 
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Exact Test, p = .043). Calculation of the odds ratio showed that the odds of composing 

an unstructured essay were 2.21 times higher if the students’ work was supported with a 

print compared to digital scaffolding, and thus a small effect size was found for 

scaffolding type (Chen, Cohen, & Chen 2010; Ellis 2010). 

 

 

 

********************************************************** 

Figure 3 here 

********************************************************** 

 

 
9. Discussion 

 

This study explored ways of supporting students’ argumentative source-based writing in 

small groups. Students were provided with text materials representing different points of 

view on a controversial educational topic and carried out a sequenced writing task. The 

task phases reflected the academic source-based writing practices of selecting, analyzing, 

comparing, contrasting, and organizing arguments, and composing a position paper 

(Wingate 2012). The students’ argumentative source-based writing was supported with 

either print (matrice) or digital (graph) scaffolding. We will first discuss the findings at a 

general level and similarities and differences found between the position papers 

composed by the digital and print scaffolding group, and then consider the limitations and 

instructional implications of the study.    
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 Overall, the results suggest that, early in their academic careers, the students in 

both scaffolding groups were moderately capable of identifying relevant reasons 

representing diverse perspectives on a controversial issue in source texts and using them 

to build an argument in their position papers. Although students have been shown to 

struggle in identifying components of arguments in texts (Larson, Britt, & Larson 2004), 

it seemed that the present students’ ability to identify reasons and evidence in the source 

texts was facilitated when they were given a claim (school class sizes should be reduced) 

to ponder when analyzing the texts. Students were also able to negotiate with their peers 

over what counts as a reason, and their argumentation was also consistent with the stand 

they had taken. However, the papers supporting reduction contained very few counter-

reasons whereas in the other papers the argumentation was more balanced. Even though 

the source texts included a larger number of reasons supporting reduction (55 condensed 

reasons) than reasons resisting reduction (26 condensed reasons), the source texts offered 

a reasonable number of reasons that students could have used in counter-argumentation. 

This result is in line with previous research that even at a higher education level some 

students have difficulties in taking counterarguments into account (Liu & Stapleton 2014; 

Wolfe & Britt 2008). 

The results suggest that most of the students (78%) did not develop reasons that 

they identified from the source texts - that is they literally copied or presented a reason in 

a condensed form. Thus, they rarely linked their own thoughts to the reasons (7.9%) or 

presented reasons constructed on the basis of the source texts (14.3%). These results are 

consistent with other studies showing that students find the elaboration and integration of 

ideas challenging when working with multiple sources (Howard, Serviss, & Rodrigue 

2010; Mateos et al. 2018). This finding suggests that students largely applied the so-called 
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transmission model of writing, which, according to White and Bruning (2005), means 

that knowledge is mainly transmitted directly from the author to the reader independently 

of the writer. Students seem to need further writing practice, particularly in writing which 

applies the transaction model (White & Bruning 2005) in which knowledge and meaning 

are actively constructed by the writer through the integration of new knowledge, found, 

for example, in the source text, with the writer’s previous knowledge on the topic 

(Bereiter & Scardamalia 1987). 

However, at least to some extent, the online inquiry tool may have supported the 

transformation of source text content. In particular, the papers by the students in the 

digital scaffolding group contained a higher proportion of condensed reasons combined 

with their own thinking compared to the print scaffolding group. This result suggests that 

students may benefit from the digital tool when instructed towards the transaction model 

of writing. In the present study, students had limited time to fill in the graph of the Online 

Inquiry Tool. Consequently, they did not actively use the synthesis boxes that were 

designed to promote the synthesis of reasons within each argument perspective. However, 

previously (Barzilai et al. 2020; Luna et al. 2020) online supports have been successfully 

used to promote students’ synthesizing of reasons for and against the topic in their 

argumentative writing. Thus, the full potential of the Online Inquiry Tool supporting the 

transaction model of writing remains to be examined in more controlled settings and in 

situations where students have more time to process the reasons. 

Of note, more than one-half of the position papers were either unstructured (31%) 

or followed simple structures, either argumentative orientation-based (19%) or source-

based (8%).  A more complicated structure of the kind required at the university level (cf. 

Wingate 2012), in this case a perspective-based structure, was found in 42% of the 



27 
 

position papers. Compared to the source-based and orientation-based strategies, the 

perspective-based strategy can be regarded as a more preferable way to organize 

academic writing because it enables two types of integration that are characteristic of 

high-level argumentative writing. First, it affords intertextual integration that is 

connecting disparate pieces of information representing a particular perspective across 

the sources (List, Du & Lee, 2021). Second, organizing arguments by perspectives 

facilitates argument-counterargument integration that is an essential element in reflective 

writing, where the focus is on exploring and integrating various sides of an issue to reach 

a reasoned (Nussbaum 2008) and an integrative (Luna et al. 2020) conclusion.  

Digital scaffolding may have helped students in structuring their essays as the 

digital scaffolding group showed, on average, a smaller proportion of unstructured essays 

(24%) than the print scaffolding group (41%). This result was somewhat expected as the 

digital tool used in the study was deliberately designed to guide students to pay special 

attention to structuring their papers. The tool explicitly prompted students to organize 

reasons according to various perspectives, and even to name the perspectives by 

themselves which also supported their reflective writing. However, students seemed to 

utilize these affordances only partly as, contrary to our expectations, the perspective-

based writing strategy occurred equally often in the position papers produced by both 

scaffolding groups. Unfortunately, we do not have any process data, such as students’ 

discussions, that would reveal why many student groups were not able to utilize the 

affordances of the online inquiry tool. One reason could be that students did not watch 

the instructional video given as a homework assignment that explained the affordances of 

the online inquiry tool. Another reason might be that some students were not fully 
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cognitively or affectively engaged and only invested the minimum effort in completing 

the writing task (see List & Alexander, 2018). 

 

 

10. Limitations and future directions  

 

This article reports on the outcome of a study embedded as a part of an undergraduate 

course in education. However, investigating learning activities in an authentic teaching 

context has its limitations. For ethical reasons, we did not have a non-scaffolded control 

group as all the participating students were offered some type of support. Nor were 

students randomly assigned to groups or conditions. Moreover, students’ writing skills 

before using the scaffolds were not controlled for in the statistical analyses. Due to these 

limitations, we cannot draw conclusions on to what extent the two types of scaffolding 

helped students to improve their source-based writing. Further research should 

incorporate randomly selected experimental and control groups together with pretest-

posttest measures on students’ reading-writing performance to get a deeper understanding 

of different ways of scaffolding to support students’ writing and thinking.  

Further, because of the limited number of class hours set for the course, some of 

the activities were completed as home assignments (reading the articles and noting 

arguments, writing a position paper), thereby reducing control over the learning activities 

(e.g. time used). Students were also given a limited time to analyze the source texts and 

thus may not have been able to take full advantage of the digital scaffolding and fill in 

the synthesis boxes that were designed to support the integration of reasons. In addition 

to the constraints of the research design, the study was limited as it examined the elements 
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of high-quality source-based writing separately. Future studies could examine the 

relations between the breadth and depth of argumentation, degree of transformation, and 

essay structure. Despite these limitations, we believe that scaffolding both reading and 

writing activities is a useful practice (cf. Weston-Sementelli, Allen, & McNamara 2018).  

Instructions emphasizing the importance of a careful analysis of the source texts 

seemed to help students’ reading and writing. In the feedback questionnaire filled in after 

the studies, the majority of the students reported that the scaffolds (digital and print) 

helped them to identify reasons equally both for and against the issue from the source 

texts (72.4% of the students), perceive how various issues in the texts were connected to 

each other (61.6%), structure their position paper (78.9%), and justify their stand well in 

their position paper (67.3%).    

Our results suggest that students need instruction that supports the adoption of the 

knowledge-transforming strategy of writing. This is to say that the successful 

identification of source texts’ arguments, which students demonstrated in this study, only 

forms the basis for high-quality source-based writing. In addition to cognitive prompts 

embedded in scaffolds, students seem to need explicit models (cf. Davey, 1983) on how 

to synthesize arguments, counterarguments, and one’s own ideas in a way that supports 

the construction of new knowledge. Providing students with explicit instruction on how 

to engage in textual integration has also been shown to be a promising pathway to support 

students (List et al., 2021).   

As more than half of the position papers lacked a clear structure or relied on a 

simple structure, students also need support in structuring their essays. Different 

structuring strategies could be made more explicit and combined with careful 

explanations of what is expected and why. The problems in structuring the essays may 
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relate to poor planning that is often typical for novice writers (Bereiter & Scardamalia 

1987). Thus, it is important to demonstrate the value of planning the essay structure in 

advance. Even though the Online Inquiry Tool was designed to support students’ 

organization of reasons according to argument perspectives, only 40% of students took 

advantage of this scaffolding feature in their writing. This result suggests that the Online 

Inquiry Tool could more effectively be used to practice perspective-based structuring of 

reasons when combined with more detailed instructions.   

 

 

Funding 

 

This research was financially supported by the eEducation project of the University of 

Jyväskylä, Finland. 

 

 

Acknowledgements 

 

The authors thank Michael Freeman for his valuable comments on the language, Minna 

Nykopp and Janna Inkeroinen for their help in the data analysis, Jari Hämäläinen for his 

help in technical issues of the digital scaffolding tool, and all lecturers who participated 

in the study. 

 

 

 



31 
 

References 

 

Anmarkrud, Øisten, Ivar Bråten & Helge I. Strømsø (2014). Multiple-documents literacy: 

Strategic processing, source awareness, and argumentation when reading multiple 

conflicting documents. Learning and Individual Differences 30: 64−76. 

https://doi.org/10.1016/j.lindif.2013.01.007  

Barzilai, Sarit, Shiri Mor-Hagani, Asnat R. Zohar, Talia Shlomi-Elooz & Ruthy Ben-

Yishai (2020). Making sources visible: Promoting multiple document literacy with 

digital epistemic scaffolds. Computers & Education 157: Article 103980. 

Benetos, Kalliopi & Mireille Bétrancourt (2020). Digital authoring support for 

argumentative writing: What does it change? Journal of Writing Research 12(1): 

263−290. https://doi.org/10.17239/jowr-2020.12.01.09 

Bereiter, Carl & Marlene Scardamalia (1987). The psychology of written composition. 

Hillsdale, NJ: Lawrence Erlbaum.  

Campbell, Jennifer, David Smith & Ross Brooker (1998). From conception to 

performance: How undergraduate students conceptualise and construct essays. 

Higher Education 36(4): 449−469. 

Chen, Henian, Patricia Cohen & Sophie Chen (2010). How big is a big odds ratio? 

Interpreting the magnitudes of odds ratios in epidemiological studies. 

Communications in Statistics—Simulation and Computation 39(4): 860–864. 

https://doi.org/10.1080/03610911003650383  

Cho, Kyoo-Lak & David H. Jonassen (2002). The effects of argumentation scaffolds on 

argumentation and problem solving. Educational Technology, Research and 

Development 50(3): 5−22. 



32 
 

Cohen, Jacob A. (1960). A coefficient of agreement for nominal scales. Educational and 

Psychological Measurement 20(1): 37–46.  

Coiro, Julie, Jesse R. Sparks & Jonna M. Kulikowich (2018). Assessing online 

collaborative inquiry and social deliberation skills as learners navigate multiple 

sources and perspectives. In Jason. L. G. Braasch, Ivar Bråten, & Matthew T. 

McCrudden (eds.), Handbook of multiple source use, 485–501. New York, NY: 

Routledge. 

Cuevas, Isabel, Mar Mateos, Elena Martín, María Luna, Ana Martín, Mariana Solari, 

González-Lamas Jara & Isabel Martínez (2016). Collaborative writing of 

argumentative syntheses from multiple sources: The role of writing beliefs and 

strategies in addressing controversy. Journal of Writing Research 8(2): 205–226. 

https://doi.org/10.17239/jowr-2016.08.02.02 

Davey, Beth (1983). Think aloud: Modeling the cognitive processes of reading 

comprehension. Journal of Reading 27(1): 44–47. 

Ellis, Paul. D. (2010). The essential guide to effect sizes: Statistical power, meta-analysis, 

and the interpretation of research results. Cambridge: Cambridge University Press. 

Ellis, Robert A., Charlotte E. Taylor & Helen Drury (2005). Evaluating writing 

instruction through an investigation of students’ experiences of learning through 

writing. Instructional Science 33: 49–71. https://doi.org/10.1007/s11251-004-

7686-y  

Forzani, Elena. (2016). Individual differences in evaluating the credibility of online 

information in science: Contributions of prior knowledge, gender, socioeconomic 

status, and offline reading ability (Doctoral dissertation), University of Connecticut, 



33 
 

US. Retrieved from https://www.researchgate.net/profile/Elena 

Forzani2/publication/311559938 

Golder, Caroline & Delphine Pouit (1999). For a debate to take place the topic must be 

debatable. Developmental evolution of the negotiation and debatability of 

arguments. In Jerry Andriessen & Pierre Coirier (eds.), Foundations of 

argumentative text processing, 137–148. Amsterdam: Amsterdam University press.  

Graff, Gerald (2003). Clueless in academe: How schooling obscures the life of the mind. 

New Haven: Yale University Press. 

Granado‑Peinado, Miriam, Mar Mateos, Elena Martín & Isabel Cuevas (2019). Teaching 

to write collaborative argumentative syntheses in higher education. Reading and 

Writing: An Interdisciplinary Journal 32: 2037−2058. 

https://doi.org/10.1007/s11145-019-09939-6   

Grabe, William & Cui Zhang (2013). Reading and writing together: A critical component 

of English for academic purposes teaching and learning. TESOL Journal 4(1):  9–

24. https://doi.org/10.1002/tesj.65 

Hirvela, Alan & Qian Du (2013). “Why am I paraphrasing?” Undergraduate ESL writers’ 

engagement with source-based academic writing and reading. Journal of English 

for Academic Purposes 12(2): 87−98. https://doi.org/10.1016/j.jeap.2012.11.005  

Howard, Rebecca M., Tricia Serviss & Tanya K. Rodrigue (2010). Writing from sources, 

writing from sentences. Writing and Pedagogy 2.2: 177−192. 

Hyytinen, Heidi, Erika Löfström, & Sari Lindblom-Ylänne (2017). Challenges in 

argumentation and paraphrasing among beginning students in educational sciences. 

Scandinavian Journal of Educational Research 61(4): 411−429. 

https://doi.org/10.1080/00313831.2016.1147072   

https://doi.org/10.1007/s11145-019-09939-6


34 
 

Keck, Casey (2006). The use of paraphrase in summary writing:  comparison of L1 and 

L2 writers. Journal of Second Language Writing 15(4): 261−278. 

https://doi.org/10.1016/j.jslw.2006.09.006  

Kiili, Carita, Julie Coiro, & Jari Hämäläinen (2016). An online inquiry tool to support the 

exploration of controversial issues on the Internet. Journal of Literacy and 

Technology 17(1-2): 31−52.   

Kiili, Carita, Leena Laurinen, Miika Marttunen & Donald J. Leu (2012). Working on 

understanding during collaborative online reading. Journal of Literacy Research 

44(4): 448–483. https://doi.org/10.1177/1086296X12457166    

Larson, Meredith, M. Anne Britt & Aaron A. Larson (2004). Disfluencies in 

comprehending argumentative texts. Reading Psychology 25(3): 205–224. 

https://doi.org/10.1080/02702710490489908  

Li, Yongyan & Christine P. Casanave (2012). Two first-year students’ strategies for 

writing from sources: Patchwriting or plagiarism. Journal of Second Language 

Writing 21(2): 134−148. https://doi.org/10.1016/j.jslw.2012.03.002  

Limpo Teresa, Andreia Nunes & António Coelho. (2020) Introduction to the Special 

Issue. Journal of Writing Research 12(1): 1−7. https://doi.org/10.17239/jowr-

2020.12.01.01 

List, Alexandra (2020). Investigating the cognitive affective engagement model of 

learning from multiple texts: A structural equation modeling approach. Reading 

Research Quarterly 56(4): 781–817. https://doi.org/10.1002/rrq.361 

List, Alexandra, Hongcui Du & Hye Yeon Lee (2021). How do students integrate multiple 

texts? An investigation of top-down processing. European Journal of Psychology 

of Education 36: 599–626. https://doi.org/10.1007/s10212-020-00497-y 

https://doi.org/10.1002/rrq.361


35 
 

List, Alexandra & Alexander, P. A. (2018). Cold and warm perspectives on the cognitive 

affective engagement model of multiple source use. In Jason L.G. Braasch, Ivar 

Bråten, Matthew T. McCrudden (eds.), Handbook of multiple source use, 34–54. 

Routledge. 

Liu, Fulan & Paul Stapleton (2014). Counterargumentation and the cultivation of critical 

thinking in argumentative writing: Investigating washback from a high-stakes test. 

System 45: 117–128. http://dx.doi.org/10.1016/j.system.2014.05.005 

Luna, Maria, Ruth Villalón, Mar Mateos & Elena Martìn. (2020). Improving university 

argumentative writing through online training. Journal of Writing Research 12(1): 

233−262. https://doi.org/10.17239/jowr-2020.12.01.08 

Martinez, Isabel, Mar Mateos, Elena Martín & Gert Rijlaarsdam (2015). Learning history 

by composing synthesis texts. Effects of an instructional programme on learning, 

reading and writing processes, and text quality. Journal of Writing Research 7(2): 

275−302. https://doi.org/10.17239/jowr-2015.07.02.03  

Marttunen, Miika & Leena Laurinen (2007). Collaborative learning through chat 

discussions and argument diagrams in secondary school. Journal of Research on 

Technology in Education 40(1): 109–126. 

https://doi.org/10.1080/15391523.2007.10782500 

Mateos, Mar & Isabel Solé (2009). Synthesizing information from various texts: A study 

of procedures and products at the different educational levels. European Journal of 

Psychology of Education 24: 435–451. 

Mateos, Mar, Isabel Solé, Elena Martín, Isabel Cuevas, Mariana Miras & Nuria Castells 

(2014). Writing a synthesis from multiple sources as a learning activity. In Perry D. 



36 
 

Klein, Pietro Boscolo, Lori C. Kirkpatrick & Carmen Gelati (eds.), Writing as a 

learning activity, 169–190. Studies in Writing. Volume 28. Leiden: Brill. 

Mateos, Mar, Elena Martín, Isabel Cuevas, Ruth Villalón, Isabel Martínez & Jara 

González-Lamas (2018). Improving written argumentative synthesis by teaching 

the integration of conflicting information from multiple sources. Cognition and 

Instruction 36: 119–138. https://doi.org/10.1080/07370008.2018.1425300   

Means, Mary L. & James F. Voss (1996). Who reasons well? Two studies of informal 

reasoning among children of different grade, ability, and knowledge levels. 

Cognition and Instruction 14(2): 139–178. 

Munneke, Lisette, Jerry Andriessen, Gellof Kanselaar & Paul Kirschner (2007). 

Supporting interactive argumentation: Influence of representational tools on 

discussing a wicked problem. Computers in Human Behavior 23(3): 1072–1088. 

https://doi.org/10.1016/j.chb.2006.10.003   

Newell, George, Richard Beach, Jamie Smith & Jennifer VanDerHeide (2011). Teaching 

and learning argumentative reading and writing: A review of research. Reading 

Research Quarterly 46(3): 273–304. https://dx.doi.org/10.1598/RRQ.46  

Noroozi, Omid, Armin Weinberger, Harm J. A. Biemans, Martin Mulder & Mohammad 

Chizari (2012). Argumentation-Based Computer Supported Collaborative Learning 

(ABCSCL): a synthesis of 15 years of research. Educational Research Review 7: 

79–106. https://doi.org/10.1016/j.edurev.2011.11.006  

Nussbaum, Michael E. (2008). Using argumentation vee diagrams (AVDs) for promoting 

argument-counterargument integration in reflective writing. Journal of Educational 

Psychology 100(3): 549–565. https://doi.org/10.1037/0022-0663.100.3.54  

http://psycnet.apa.org/fulltext/2008-10939-005.html
http://psycnet.apa.org/fulltext/2008-10939-005.html


37 
 

Nussbaum, Michael E. & Gregory Schraw (2007). Promoting argument-counterargument 

integration in students’ writing. The Journal of Experimental Education 76(1): 59–

92.  

Perfetti, Charles A., Jean-François Rouet & Anne M. Britt (1999). Towards a theory of 

documents representation. In Herre van Oostendorp & Susan Goldman (eds.), The 

construction of mental representations during reading, 99–122. Mahwah, NJ: 

Erlbaum. 

Salminen, Timo, Miika Marttunen & Leena Laurinen (2010). Visualising knowledge 

from chat debates in argument diagrams. Journal of Computer Assisted Learning 

26(5): 379–391. https://doi.org/10.1111/j.1365-2729.2010.00354.x  

Schwarz, Baruk B. (2009). Argumentation and learning. In Nathalie Muller-Mirza & 

Anne-Nelly Perret-Clermont (eds.), Argumentation and learning. Theoretical 

foundations and practices, 91–126. Dordrecht, The Netherlands: Springer. 

Shi, Ling. (2004). Textual borrowing in second-language writing. Written 

Communication 21(2): 171−200. https://doi.org/10.1177/0741088303262846     

Spivey, Nancy N. & James R. King (1989). Readers as writers composing from sources. 

Reading Research Quarterly 24(1): 7−26. 

van Amelsvoort, Marie, Jerry Andriessen & Gellof Kanselaar (2007). Representational 

Tools in computer-supported collaborative argumentation-based learning: How 

dyads work with constructed and inspected argumentative diagrams. The Journal 

of the Learning Sciences 16(4): 485–521. 

van Boxtel, Carla & Arja Veerman (2001). Diagram-mediated collaborative learning. 

Diagrams as tools to provoke and support elaboration and argumentation. In Pierre 

Dillenbourg, Anneke Eurelings & Kai Hakkarainen (eds.), European Perspectives 



38 
 

on Computer-Supported Collaborative Learning. Proceedings of the First 

European Conference on Computer-Supported Collaborative Learning, 131–138. 

Universiteit Maastricht: Maastricht. 

Weston-Sementelli, Jennifer L., Laura K. Allen & Danielle S. McNamara (2018). 

Comprehension and writing strategy training improves performance on content-

specific source-based writing tasks. International Journal of Artificial Intelligence 

in Education 28(1): 106–137. https://doi.org/10.1007/s40593-016-0127-7  

White, Mary J. & Roger Bruning (2005). Implicit writing beliefs and their relation to 

writing quality. Contemporary Educational Psychology 30: 166–18. 

https://doi.org/10.1016/j.cedpsych.2004.07.002  

Wingate, Ursula (2006). Doing away with ‘study skills’. Teaching in Higher Education 

11(4): 457−469. https://doi.org/10.1080/13562510600874268  

Wingate, Ursula (2012). ‘Argument!’ helping students understand what essay writing is 

about. Journal of English for Academic Purposes 11(2): 145−154. 

https://doi.org/10.1016/j.jeap.2011.11.001  

Wingate, Ursula (2015). Academic literacy and student diversity: The case for inclusive 

practice. Bristol: Multilingual Matters. 

Wolfe, Christopher R. & Anne M. Britt (2008). The locus of the myside bias in written 

argumentation. Thinking & Reasoning 14(1): 1−27. 

https://doi.org/10.1080/13546780701527674    

Wolfe, Christopher R., Anne M. Britt, Melina Petrovic, Michael Albrecht & Kristopher 

Kopp (2009). The efficacy of a Web-based counterargument tutor. Behavior 

Research Methods 41(3): 691−698. https://doi.org/10.3758/BRM.41.3.691  



39 
 

Xu, Xi & Zhong Yao (2015). Understanding the role of argument quality in the adoption 

of online reviews: An empirical study integrating value-based decision and needs 

theory. Online Information Review 39(7): 885−902. https://doi.org/10.1108/OIR-

05-2015-0149   



40 
 

 

Figure 1. The online inquiry tool 
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Figure 2. Degree of transformation of reasons in position papers 
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Figure 3. Structure of students’ position papers 

 


