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Abstract

Writing an argumentative synthesis is a common but demanding task, consequently
undergraduates require some instruction. The objective of this study was to test the
effectiveness of two interventions on integrative argumentation: one of them was
focused on the product features of argumentative texts; and the other one on the pro-
cesses involved in the written argumentation. Sixty-six undergraduate students par-
ticipated voluntarily. As an academic task, they were asked to write a pre-test syn-
thesis after reading two sources which presented contradictory positions about an
educational issue, then to read two new texts about a different but equivalent issue,
and write a post-test synthesis following one of two types of instructional virtual
environments. The instructions, implemented in Moodle, presented similar tools,
employing videos, graphic organizers, and exercises. The first condition (n=33)
focused on the linguistic features while the second (n=33), focused on the process,
including explicit instruction and a script with critical questions to guide the reading
and writing processes. In this study we have also analyzed how the students in the
process condition answered some of the critical questions. The results show that the
level of integration of the written products improved in both conditions, although
this improvement was more pronounced in the process intervention. Nonetheless,
the products that achieved medium and maximum integration were still limited.
Despite the lack of a relationship between how students answered the critical ques-
tions and the level of integration in their post-test, the case analysis highlights cer-
tain educational implications and further research.
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Argumentative synthesis from multiple sources

Writing an argumentation from sources can be a powerful task for learning (Del
Longo & Cisotto, 2014; Mateos et al., 2018; Nussbaum, 2012). However, it is also a
demanding task for secondary school and university students (Hyytinen et al., 2016;
Lehmann, 2020; Vandermeulen, et al., 2020; Wingate, 2012).

The ability to integrate is essential for synthesis writing. According to Barzilai
et al. (2018), integration refers to “connecting, combining, or organizing informa-
tion from different texts to achieve diverse aims such as meaning-making, problem
solving, or creating new texts’’ (p. 4). Integration from multiple texts is a difficult
endeavor even when dealing with complementary sources (Luo & Kiewra, 2019;
Wiley & Voss, 1999). Concerning writing an argumentative synthesis from contra-
dictory texts, integration not only involves intratextual and intertextual integration
(Segev-Miller, 2007), but also a consideration of the contradictory positions con-
veyed in the sources to write a text which reflects one’s own position regarding the
controversy.

Thus, a key element of argumentative synthesis writing is the ability to critically
evaluate and integrate arguments and counter-arguments. It involves understanding,
evaluating, weighing, combining and generating arguments and counter-arguments
from different sources and perspectives to support a final position (Anmarkrud et al.,
2014; Mateos et al., 2018). Following Nussbaum (2008) this can be done by writing
a persuasive or a reflective text. The former promotes the development of a position
supporting it with arguments in favor and evidence. By contrast, reflective writing
further encourages the analysis and integration of different positions to produce a
reasoned written conclusion. The strategies that can be implemented when integrat-
ing arguments from different positions are varied: refutation, weighing and synthesis
(Nussbaum & Edwards, 2011). The three integration strategies are challenging, even
for college students (Kobayashi, 2015; List et al., 2020; Nussbaum, 2012). Refuta-
tion implies considering positions different from the one defended but it seeks to
discredit them (showing one-side reasoning), whilst in the process of weighing and
synthesizing the advantages and disadvantages of the different positions are recog-
nized, weighted and ranked, in order to find a compromise solution between them.
Therefore, writing an argumentation by weighing and synthesizing to reach a new
integrative solution promotes higher critical thinking and deeper learning (Mateos
et al., 2018).

Teaching argumentative writing

In spite of its difficulty and complexity, argumentative writing is scarcely taught
(Castello, et al., 2012; Solé et al., 2005), therefore, students require instruction to
improve their synthesis skills (Ferretti & Lewis, 2013). To do so, teaching may
have to different approaches: one focusing on how written products should be -the
most common perspective-, or one with a focus on guiding the processes that
writers should display when composing those products (Gonzalez-Lamas et al.,
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2016; Mateos et al., 2018). From both approaches, that is, “product” or “process”,
a range of aids can be provided. Regarding specifically the integration of multiple
sources, teaching usually contains explicit instruction, graphic organizers, prac-
tice, etc., in order to support the selecting, organizing, and connecting processes
that students need to carry out (Barzilai et al., 2018). Rijlaarsdam et al. (2017)
proposed certain design principles that can be used to develop interventions, so
instructions should foster building an appropriate task representation, activating
prior knowledge, providing sufficient opportunities to practice and encouraging
a metacognitive reflection on writing. Within this framework, Van Ockenburg,
Van Weijen and Rijlaarsdam (2019), have defined learning activities as organized,
cognitive or metacognitive activities, which promote the achievement of learning.
Therefore, the activities proposed to the students are mediating variables between
instruction and learning outcomes.

Several studies point out how learning activities can be successful in sec-
ondary and higher education to foster argumentative synthesis. For example,
Gonzélez-Lamas et al. (2016) designed and applied two programs for students
aged 14-16 years old. Both interventions included the same kind of learning
activities with an explicit instruction of the different types of arguments and
counter-arguments, a collaborative practice, modeling, and finally, the teacher’s
feedback on their essays. Although the learning/teaching activities were similar in
both interventions, the content taught and the abilities demanded were different.
One of the two interventions, closer to traditional teaching, was focused on know-
ing and identifying the linguistic and formal characteristics of the written prod-
uct of an argumentative synthesis. Conversely, the other intervention was focused
on knowing and practising the processes to follow during the elaboration of an
argumentative synthesis, guiding them with a script that served as support during
the collaborative practice. Both interventions were effective, and all participants
made progress in the arguments selection and organization of the arguments.
However, only those who received the latter intervention, focused on the process,
were able to improve their integration of arguments and counter-arguments from
two sources in their products. As far as we know, this kind of comparison has not
been undertaken in higher education.

Mateos et al. (2018) evaluated the effectiveness of two types of interventions,
both with a process-approach, aimed at improving the argumentative writing of a
synthesis of contradictory information on the same controversial topic from differ-
ent sources. In this study in higher education, both interventions provided a graphic
guide with questions, combined with collaborative practice, to help students to be
aware of the processes involved in writing an argumentative synthesis. However, in
one intervention, additionally, the participants received explicit instruction on the
processes for selecting, contrasting and integrating arguments through explanations
and modelling of these processes involved in writing argumentative synthesis. Only
the group of students who received this second intervention improved their ability
to identify arguments and counter-arguments from the conflicting sources and to
integrate them by weighing both positions or even offering an alternative viewpoint
beyond them.
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In line with these two previous studies, in the present one we want to continue
contrasting the effectiveness of different instructions, more focused on teaching
about the products or about the processes, and using different aids.

Several studies have shown that aids such as guides or exercises may work as
tools that can help to enhance the argumentation process. Thus, Mateos et al.
(2018) affirm that the guide, in combination with explicit teaching and collabora-
tive practice, can be considered as a scaffold that regulates the argumentation pro-
cess. Despite the existence of research employing instructional scaffolds, only a
few studies have addressed how students actually used them during the instruction.
For example, List and colleagues (Du & List, 2020; List et al., 2020) analyzed the
students’ notes, and graphic representations, etc. that the participants carried out to
show their integration process while integrating multiple sources. Nussbaum and
Putney (2020) performed research on what they called intermediate learning points,
analyzing student’s notes, answers to critical questions, and discourse in an under-
graduate course. Through a case study, Nussbaum and Putney were able to observe
how, over time, a student learned to establish general principles and to integrate
arguments and counter-arguments to reach an integrative solution. The intermediate
learning points reflected that the strategies worked on during the course resulted in
a more innovative and in-depth written product. Taking this into account, in the pre-
sent study we pay also attention to how the participants use the aids offered to them
in the process intervention.

Online interventions to foster argumentative writing

Open universities and the availability of virtual campuses at traditional or on-site
universities have been increasing in the last decade. Moreover, writing interventions
in online environments have increased their importance in education in recent years,
and even more so due to the current crisis of COVID-19 (Limpo et al., 2020). Vir-
tual training sessions may have a number of advantages, but they are not a simple
face-to-face translation (Luna et al., 2020). Furthermore, two elements are usually
more important than in face-to-face environments. On the one hand, time is usually
a very scarce resource for distance university students, so it is important to know if
a brief intervention could make an impact on their abilities. On the other hand, since
they do not have the direct motivational help of the instructor, it is even more rel-
evant than in face-to-face environments that students feel that the training is worthy
and viable and feel satisfied with the intervention provided.

Some studies have used technologies to implement virtual scaffolds for writing
with successful results (Limpo et al., 2020; Strobl et al., 2019). In a recent study,
Luna et al. (2020) carried out a first intervention in an online environment, to help
students to write integrative syntheses from conflicting sources. The instructional
setting included explicit instruction, modeling and practice exercises on the fea-
tures of the argumentative synthesis products, as elements that have been proven as
helpful instructional components (Butler & Britt, 2011; De la Paz & Felton, 2010;
Ferretti & Lewis, 2013; Wingate, 2012). This short training was implemented in
Moodle and compared to a control group that had only practice. It was successful
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at improving, on the one hand, undergraduate students’ adjustment to a canonical
structure for argumentative texts (including an introduction, body and conclusion)
and, on the other hand, the degree of integration between the arguments of the
sources achieved by the students. As previously explained, in terms of viability, it
is important that students feel satisfied with the instruction they have received and
perceive that it is a worthwhile use of their time and effort. In this case, Luna et al.
(2020) asked their participants to rate their overall satisfaction and they found that
it was high. However, there was still room for improvement in the degree of integra-
tion because not many of the participants were able to integrate weighing or synthe-
sizing. For this reason, in this context it is relevant to continue exploring the effec-
tiveness of other proven aids displayed in an intervention focused on teaching about
processes that could also be well valued by students.

To sum up, our research team has carried out several studies employing different
instructional components with the common goal of helping students to integrate con-
flicting perspectives. In secondary education we compared an intervention focused
on the products with another that focused on the processes (Gonzalez-Lamas et al.,
2016). Later, we tested different instructional components aimed at supporting the
processes involved in writing an argumentative synthesis with undergraduate stu-
dents (Mateos et al., 2018). More recently, we implemented an intervention focused
on the features of the argumentative written product with university students in a
virtual environment (Luna et al., 2020).

The present study

In the present study, we have continued contrasting interventions aimed at improv-
ing students’ degree of integration in distance higher education. We compare two
interventions based on the same instructional design principles and presenting the
same phases (following Rijlaarsdam et al., 2017) but they differed in some learn-
ing activities and tasks, which led to different specific orientations of the instruc-
tions (product vs. process). In this case, we have explored whether an intervention
which provides learning activities based on explicit instruction, building a graphic
organizer, and practice, focused on the synthesis process, can be successfully imple-
mented in this context, and prove to be more effective than that based on the features
of the argumentative written products (Luna et al., 2020).

In both cases the task required undergraduate students to construct a written
argumentative text from information provided by two divergent sources on a con-
troversial topic in education. The two interventions were aimed at helping students
to systematically consider both the arguments in favor and against, the two different
positions and the importance of connecting arguments from the two texts to reach
an integrated conclusion about the controversy. All the resources and activities that
constituted the training were implemented in the Moodle platform using the ‘quiz’
resource. Following the same design principles, the two interventions promote the
representation of the synthesis task and meaning attribution, activate and connect
knowledge through meaningful learning, foster learning by modeling and promote
the active practice of students and self-regulation. The phases that students had to
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follow to develop their learning process were: problem centered, activation of prior
knowledge, explanation of new information and the application and integration
of new knowledge. Within the phases, the instructions and tasks that the students
performed were different in the two interventions. The ‘product intervention’ dealt
with the linguistic and formal elements of argumentative texts with a video lesson
comprising a modeling part on how to analyse the text structure and arguments in
a written product. Furthermore, the instruction provides written exercises to learn
the characteristics of argumentative texts, to identify types of argumentation, argu-
ments, counter-arguments and argumentation fallacies, and to use linguistic elements
appropriately, e.g. textual organizers, connectors. The instruction makes students
aware of the structure of well written argumentative texts and of the importance of
integrating the opposing positions. By contrast, the ‘process intervention’ provided
the students with a video lesson containing explicit instruction and modeling on the
processes followed by models on integrating, and a written virtual guide. The guide
was developed based on diagrams and critical questions that had been used in a prior
study (Mateos et al., 2018), presenting an instructional package aimed at supporting
the reading and writing processes involved in an argumentative synthesis. The func-
tion of these questions was to try to help students identify and weigh the importance
of each argument and counter-argument, contrast the two positions, reach an integra-
tive solution, organize ideas to write the conclusion, and revise their final text. One
of the sections specifically helps students to integrate the conflicting perspectives
posed by the different text sources by weighing or synthesizing them, which is par-
ticularly relevant to this study.

The two interventions also differed in the way of following the instruction: the
product-training provided the instruction first, and when the students had finished
the training they were asked to write their synthesis, therefore it was more simi-
lar to how it is usually taught in the classrooms. In contrast, the students using the
process-intervention were asked to write the final text as they were working in the
instructional environment—consistent with process-focused teaching. Table 1 below
describes the instructions and tasks, highlighting the differences between the prod-
uct and the process intervention.

Objectives

To sum up, the main objective of this study was to contrast the effectiveness of
the two interventions to help undergraduates in a distance university to write
argumentative texts after reading sources with controversial positions. One of
the interventions focused on the products, specifically on the linguistic, formal,
and logical characteristics of the argumentative texts. This intervention has
already proven to be useful to improve the level of integration of the students,
although in a limited way. Therefore, the other intervention was aimed at train-
ing the processes to follow when writing this kind of product, rather than on
the products themselves. In addition, in this study we were especially interested
in analyzing how the students who used this latter intervention had dealt with
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the critical questions that fostered the integration processes. Thus, we have pre-
sented quantitative and qualitative data to expand our knowledge about how stu-
dents used these questions.

This piece of research addressed the following hypotheses:

— The two interventions were evidence-based, so both are expected to lead to an
increase in the degree of integration.

— Nevertheless, the process intervention included explicit instruction about the pro-
cesses contrasting the arguments and integrating them via weighing and/or syn-
thesizing the positions which were developed through explanations, a guide with
a graphic organizer, and critical questions to scaffold those processes. As these
are important integrative argumentative strategies (e.g., Mateos et al., 2018;
Nussbaum, 2012), it is expected that the level of integration will be improved to
a greater extent in the process group.

— A positive relationship is expected between the approach in which students
answer the questions that promote integration in the process-intervention, and
the level of integration achieved in their final synthesis texts.

— Finally, it is expected that students will be satisfied with the process-intervention,
because the training provides a balance between offering a set of key scaffolds
and demands a relatively short amount of time.

Method
Participants

Sixty-six undergraduate students, who were attending their first or second year
in the Degrees of Education and Psychology in a distance university in Spain,
volunteered to participate and completed all the task’s steps (Age =33.85 years-
old, SD=7.92; 90% female). They belonged to a class group of 93 students.
81.7% of the students started the activity and 78.5% completed it. 90.4% of the
students who started the activity agreed to collaborate with the study.

The intervention was offered as a class activity while they were taking the
subject ‘Psychology of Learning’. The students were informed that the quality
of their products would not be taken into account for their grade in the assign-
ment, but this depended rather on a later written reflection about the learning
process itself. This writing does not form part of the data used in this study. The
students were randomly assigned to either the product-intervention (n=33) or
to the process intervention (n=33) group. The ethical requirements of the Uni-
versity were fulfilled and every student was offered the possibility of having the
materials for the other intervention once the activity had been completed. All
the participants were native speakers of Spanish and regular users of the Moodle
platform because it is the primary online learning platform used in the perfor-
mance of their learning activities in every subject of their degree.
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Materials
Source texts

We employed two pairs of source texts on educational topics, in the field of assess-
ment and evaluation that presented conflicting views. Each pair of texts contained
the same number of arguments for each perspective, i.e. nine for the pre-test and five
and six for the post-test text pairs. All the texts were equivalent in the number of
words (between 630 and 815) and readability (Szigriszt-Pazos index' between 44.8
and 56.8).

Virtual guide

The students in the process condition had to use a guide, adapted from a previous
study (Mateos et al., 2018), with an instructional package aimed at supporting stu-
dents to write syntheses from two sources including conflicting information. Follow-
ing Nusbaum (2008), a question format organized into sections was used. The first
of these sections asked and taught the students to create a graphic tool. Its aim was
to identify and list the controversial topic, the arguments and the counter-arguments
of the opposing positions put forward in the two texts, and to write their evidence
and relevance down. They were also given specifically reserved spaces to answer
the next questions. As shown in Table 1, the critical questions helped the students to
weigh the importance of the arguments and counter-arguments, to compare and con-
trast the positions, to select and organize ideas for the conclusion, and to revise their
final draft. In this paper we are going to focus on Sect. 7, which deals with the inte-
gration process. The questions included were the following: Does any single posi-
tion carry greater weight?, Why?, Is there any means of reconciling two positions?,
Is there any new alternative position that will integrate the different positions?, Is
there a position which only holds if certain conditions occur? (The Screenshots in
Appendices 1-3 illustrate what the students’ saw before accessing the Moodle quiz,
part of the virtual guide and its Sect. 7).

Procedure

This study presents an experimental pre-post design in which we compare two
interventions. The independent variables were the condition (product/process). The
dependent variables were the degree of integration in the synthesis texts written by
the students, and students’ level of satisfaction with the training.

Within the academic task, the students in both conditions were asked to: (1) fill
in a questionnaire to gather initial student’s data; (2) write a synthesis after reading
two sources which presented contradictory positions, about an educational issue as a
pre-test; (3) read two new texts about a different but equivalent issue and, following

! Szigriszt-Pazos is the current reference for the Spanish language readability. A text with a score of 50
to 65 is considered to be average.
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one of two types of instructional virtual environments; (4) write a new synthesis as a
post-test (see Table 2).

The participants were told to try to start and finish the task whenever they wanted
but to complete it in only one session, in order to collect real data about the time
spent carrying out the assignment. Most of the students spent about two hours
(between one hour and fifteen minutes, and three hours and forty-five minutes) in
the product-intervention and about four hours (between one hour and a half, and six
hours and twenty minutes) in the process intervention (remember that students who
received the process intervention wrote their synthesis post-test while following the
instruction).

Regarding the students’ evaluation of the intervention, after the intervention they
were asked to report, on a 1-10 scale, to what extent they were satisfied with the
intervention.

Specifically, in this study we have focused on the analysis of the integration pro-
cess. For this we have carried out an analysis of one section in the Moodle quiz,
Sect. 7, which presented different critical questions focused on the process of reflect-
ing on the possibility of reconciling the two positions presented, reaching an inte-
grating conclusion.

Scoring

Each synthesis was coded regarding its degree of integration following Mateos et al.
(2018), on a 0 to 6 scale (see Table 3). The first three levels (0, 1 and 2) showed one-
sided reasoning; the third takes into account the two sources but just to refute one of
them, while those syntheses that scored level four and above showed integration via
weighing and/or synthesising.

The first author coded each synthesis. The second author coded 48% of the sam-
ple. The kappa value for the inter-rater agreement was 0.82 and disagreements were
settled by discussion.

Additionally, for the process condition, we carried out an analysis of the partici-
pants’ answers in the section of the guide that included the critical questions that
especially promoted the integration of perspectives (Sect. 7). Table 4 shows that we
considered to what extent they had adjusted to the demand proposed by the ques-
tions, and the degree of integrating the two positions that they showed when answer-
ing them. In the critical questions that promoted the integration of positions, the
first three levels do not reflect an authentic answer to the questions posed. Thus,
either they did not allude to arguments, or they took a position using arguments from
the other position but only to refute them. On the contrary, from score 3, they did
reflect considering the opposite perspective: they took a position explaining the need
to take into consideration at least one argument from the other perspective, as an
important condition for the solution. Finally, with score 4, participants showed a
preliminary integration, taking into account various conditions.

The first and the third authors acted as judges and evaluated all the students’
answers. The inter-judge agreement was achieved by means of Cohens’ Kappa
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Degree of integraton
w

Pre Post

Product ™ Process

Fig. 1 Mean and confidence level (95%) for degree of integration by time and condition

and was 0.90. Where agreement was not reached, a third judge, who was another
researcher with similar expertise, decided the final coding.

Regarding the students’ evaluation, we asked the participants to grade their over-
all satisfaction on a 1-10 scale.

Results

In order to test the hypotheses, we carried out several analyses. Firstly, we obtained
descriptive results for all the variables and tested the assumptions. Since the homo-
scedasticity of variance was fulfilled, we continued with an F-test. Thus, secondly,
to ascertain the effectiveness of both interventions on the degree of integration, we
performed a repeated-measures ANOVA. The between-subject factor was the condi-
tion (product/process) and the within-subject variable was time (pre/post). Thirdly,
we carried out an analysis of correlation to test if there was any relationship between
the students’ answers to the critical questions included in Sect. 7 of the virtual guide
and the post-test degree of integration. Finally, we conducted a cluster and a qualita-
tive analysis on the students’ answers.

Degree of integration

As can be seen in Fig. 1, before the intervention, the students’ synthesis average
value in both groups showed no integration, with score 2 being the most frequently
occurring value. By contrast, after the training, the mode reached a value of 2 in the
product-group and of 4 (minimum integration) in the process-group.

The ANOVA test indicated an interaction between time and group [(F
(1,66)=5.15, MSe=2.01 p=0.027, Ijzp =0.074)]. Additionally, a main effect of time
was found, meaning that both groups performed better in the post-test (F'=38.38
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Table 5 Distribution of

R . Category Number of
part.101pjc1nts in each category per participants
section in Sect. 7

0 3
1 5
2 3
3 7
4 15
Table 6 . Summary of . . Measure 1 ) 3
correlations between integration
in the post-test and the scores 1. Pre-integration _ 15 23
in Sect. 7 . .
2. Post-integration 15 - .26
3. Section 7 23 26 -
“p<.01

p<0.001, U2p=0.38). The Bonferroni post hoc test also revealed significant differ-
ences according to time, showing that the scores of the students in the two groups
improved over time (p <0.001). In addition, the results did not show significant
differences between the conditions in the pre-test (p=0.23). Thus, the participants
started with the same level of degree of integration and both groups increased after
the instruction, but to a greater extent those in the process condition.

The results indicate that both groups increased their scores after the training,
reaching, on average, the minimum level of integration only in the process-condition.

Students’ evaluation of the intervention

We performed a descriptive analysis to address to what extent the participants in
both instructions were satisfied with the intervention. Only some of the students
reported this data. Regarding their evaluation of the training, the results showed
that students in the process-intervention were overall satisfied (n=26, M=7.6,
ST=1.17).

Use of the virtual guide

We coded the students’ answers in Sect. 7 of the process intervention into the cat-
egories as explained in Table 4. The distribution of students in each category is
shown in Table 5.

The results indicate that more than a half of the participants (22 out of 33) gave
responses categorized at score 3 or higher. However, only 15 students scored 4,
achieving a preliminary level of integration.
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We performed Spearman correlations between the integration in the post-test and
the scores in Sect. 7 (see Table 6) but no significant relationships were found.

Therefore, there is no linear relationship between the answers to the integration
questions in the guide and the integration level shown in the final text written by the
participants. In order to understand this lack of relationship more profoundly, we
decided to explore the students’ patterns based on their previous level of integration,
their scores in Sect. 7, and their subsequent level of integration in the posttest.

The main axis of our analysis was the final level of integration reached by the stu-
dents, considering also their scores in the pre-test. In a second step, we considered
their answers to Sect. 7. Considering the first axis, we established two groups of
students: a large group (n=24) who maintained or improved their level of integra-
tion in their products, and a smaller one who did not show integration either in their
initial or their final texts (n=9). Among these two main groups, consistent with the
lack of correlation, we found a variety of students’ behaviours both in the products
and in their answers to Sect. 7. Taking a closer look at this variety, we found that
in the first group four students started from syntheses that already showed integra-
tion and preserved or improved that level of integration in their post-test synthesis.
The other 20 participants started from non-integrative syntheses and came to elabo-
rate final texts with at least a minimum level of integration (score 4 or above). Con-
versely, the nine participants in the second group did not achieve a score above 3 in
any of their synthesis texts.

As can be seen in Table 7, of the participants in the first group, i.e. the 24 who
developed integrating final products, we found 13 who gave answers with scores
of 4 in Sect. 7. These students are the ones who showed the most expected behav-
ior based on our hypotheses: they maintained or improved their level of integration
in their products and made their integrating ideas explicit in Sect. 7 of the guide.
Another three participants in this group also approximate this profile: they reached
level 3 in Sect. 7 showing that they had at least taken into account the integration of
one argument from each text. The cases that showed behavior which differed to that
expected in this group were the eight students who, despite maintaining or advanc-
ing in their level of integration from their pre to post- tests, gave answers of 0, 1 or
2 in Sect. 7, in other words, they did not explicitly show in the guide how the two
positions could be integrated. Despite this, those participants did express an integra-
tive conclusion in their final texts. These cases illustrate the situation of students
who were able to take advantage of the questions in the guide, although they did not
make it explicit in the designated space the integrations that they later included in
their final text.

The second group of participants is made up of the nine students who started
from developing non-integrative texts and who did not improve after the inter-
vention. We expected that these individuals would not show integration by their
responses to the questions in Sect. 7. This was clearly the case in four of the stu-
dents, who obtained scores of 0, 1, or 2. However, the other five participants gave
answers in Sect. 7 which were scored at level 3 or 4. Especially striking was the case
of two students who mentioned several arguments that could be taken into account
to reach a compromise solution in their answers to the guide (level 4 in Sect. 7) but
who did not write integrative texts: they basically just argued in favor of one of the
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positions. In these cases, we observed in their answers to the guide, that they had
clearly thought and reflected on possible conditions to reach an integrating solution
of the two positions. However, when they wrote their final texts they did not textual-
ize those elements.

Discussion

This paper presents an experimental pre-post design in which we compare two inter-
ventions implemented in Moodle aimed at fostering undergraduates’ synthesis writ-
ing from contradictory sources. Both interventions were based on the same design
principles, presented the same phases and included equivalent technological tools
but employed some different learning activities and tasks. In the product-interven-
tion the environment presented an instruction focused on the argumentation prod-
uct features, dealing with linguistic and formal aspects of argumentative writing,
and types of arguments and argumentation fallacies. In the process intervention the
instruction focused on the reading and writing processes of writing an argumenta-
tive synthesis. Our hypotheses expected a greater improvement in the degree of inte-
gration in the process-intervention, a positive relationship between the use of the
guide and the final integration achieved, and a positive evaluation of the training by
the students.

The results show that synthesis texts written by the students in both conditions
were similar in the pre-test but, after the intervention, the level of integration of
the written products was higher in both conditions, although more in the process
intervention. These results concur with previous research (Ferreti & Lewis, 2013;
Gonzélez-Lamas et al., 2016; Mateos et al., 2018), because explicit instruction on
processes with the help of a written guide as a scaffold is more useful than other
types of instructional aids. This work reaffirms that an intervention focused on the
writing process can be more effective in improving integration than another focused
on the products’ features. In addition, although the process intervention presented
here was shorter than face-to-face teaching, we now have evidence that this type of
training could be successful in a distance-learning context. The fact that the partici-
pants were satisfied with the intervention is another explanation that reinforces this
idea.

Moreover, in this study we have presented a case analysis on how the students
in the process intervention actually used the scaffold provided in the instruction.
Specifically, the analysis carried out on the students’ answers to the guide, aimed
at promoting the integration of positions, in line with what suggested by Nuss-
baum and Putney (2020), enabled us to access intermediate points in the students’
learning progressions. Contrary to what was expected, we did not find any cor-
relation between the level of integration that students showed in the section of
the guide that encouraged this process, and the level of integration in their final
products. This might be due to the different ways that the students used the guide
and their learning progression. In fact, we found two groups of participants: a
large group of students comprised of those who wrote integrative final products,
and a smaller one of those students who did not. However, there were several
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patterns among both of the groups. Thus, as was expected, in the former, we
found a high number of participants who showed integration in the critical ques-
tions and maintained, or improved, their level of integration in the final product.
Therefore, it would appear that the guide was useful for most of the students.
In the latter group, there were students who did not write integrative final texts.
These students appeared not to have taken advantage of the guide (neither of the
whole training), since they did not show integration, neither in their answers to
the questions nor in their written products.

Nonetheless, in both groups there are striking cases. On the one hand, in the
group that managed to integrate there were students who did not answer the guide at
all. However, despite this, they wrote a more integrative product in the post-test. In
this case the questions might have acted as a prompt to foster the integrative process
although they did not write anything. This was also observed in the research by Luo
and Kiewra (2019), who reported that the students did not always write on all the
materials provided.

On the other hand, in the group that did not manage to integrate, there are two
students who wrote non-integrative synthesis in the pre-test, achieved the maximum
score in integration in the critical questions, but still did not write an integrative pos-
test product. Thus, we observe in their answers to the guide that they had thought
and reflected, at least in a schematic way, about two or more possible conditions to
reach an integrating solution of the two positions. However, when they wrote their
final texts, they did not show any integration. This might either be due to their lack
of ability to textualize, or to an inappropriate task representation, which still led
them to produce a one-sided reasoning. Their final texts were elaborated arguing in
favor of a position, mentioning the arguments in both texts, but without explaining
the solution that may integrate them.

Nevertheless, an important conclusion is that none of the students who showed
integration in the critical questions got a lower score in the post-test than in their
pre-test. In fact, in most cases it seems that the questions had helped them to write
better synthesis than in the pre-test.

To conclude, as a result of the qualitative approach presented here, we acknowl-
edge that there is not a simple straightforward relationship between the pre-test, the
use of the guide, and post-test; students may have employed the scaffolds in very
different ways and some of their answers (or lack of them) to the guide may not
reflect their cognitive processes. However, the training helped most of the students
to improve their level of integration.

In spite of the general improvement in the integration in our sample, the prod-
ucts that achieved medium and, especially maximum integration, were still limited.
These findings suggest that, even with explicit instruction on the process, students
struggled to reach high integrative conclusions and that they still needed more sup-
port to develop their skills for generating integrative conclusions. Integration is a
very demanding process, much more than selecting and organizing, as students in
the Luo and Kiewra (2019) study acknowledged. One possible explanation for this
limited success is that the students needed more prior knowledge about the subject,
since this is an important requirement when arguing (Lehmann, 2020). Another pos-
sible explanation, which concurs with the findings of Luo and Kiewra (2019) is that
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some students, even in higher education, still have difficulties in textualizing, that
is, writing down their texts in real time. Precisely, the last result of our case analysis
points in this direction. Perhaps, if the students in our process condition had received
more specific aids on textualizing they would have been able to reflect and expand
the seeds of the integration that they had previously shown during the training pro-
vided. A third possible explanation may be linked to the brevity of the intervention.
A more intense practice might help students to obtain a greater improvement in their
synthesis integration scores.

However, by asking the students to answer the questions in the specific spaces
reserved we were able to obtain indirect data on students’ task representation while
using the virtual guide, and to speculate on the problems some may have had in
writing their argumentative synthesis. This information could lead to the design of
more suitable scaffolds.

Limitations and further research

We only had a small sample and we found a diversity of students’ answers to the
critical questions. This particularly affected the quantitative analysis. Future studies
should have a larger number of participants to elucidate to what extent the results
found here are more or less common among undergraduates.

With respect to other studies in this field of research, on this occasion we did
not address the differential effectiveness of each of the instructional components,
for example explicit instruction or written guide alone, but instead we implemented
complete packages that included various scaffolds. Therefore, we can compare the
effectiveness of an instruction focused on the processes to another focused on the
products, but we cannot know the effectiveness of each type of aid included in them.
Further studies could investigate the impact of the different instructional compo-
nents in virtual environments. Furthermore, they could also take into account stu-
dents’ variables regarding their learning profiles, which may enrich our knowledge
about the most appropriate aids for each of them (Gil et al., 2010; Gonzalez-Lamas
et al., 2016; Vandermeulen, De Maeyer, et al., 2020). Understanding the suitability
of different scaffolds could be a great step in personalizing student learning through
online environments.

Furthermore, we have used an ecological tool and setting, although we did not
monitor whether the students were using other resources, for example pen and paper
for taking notes, instead of using the guide or complementing it. Moodle does not
enable data gathering on this issue, but future research could employ Inputlog, or
video recording, for example which could provide more information on the students’
process (Du & List, 2020; List et al., 2020; Vandermeulen, Van den Broek et al.,
2020). This information could be useful, for example, for a deeper understanding
of the students’ processes, particularly in the cases of those who may have used the
guide as a prompt without writing in it.

Finally, regarding the students’ satisfaction with the intervention, this issue
should be addressed more qualitatively, because it remains unclear why the partici-
pants were satisfied. Our work did not ask for reasons or explanations and therefore
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we do not know if the students valued the training for example because they gener-
ally enjoyed the intervention, or because they thought the materials were useful, or
for some other reasons. Likewise, we have not enquired about what aspects the stu-
dents did not appreciate. Moreover, it is worthy to remember that these findings are
based on self-reported data, since we did not access students’ actual behaviour but
rather their thoughts on how the aids helped them.

Despite these limitations, this study illustrates how technology has been used to
implement a successful intervention on argumentative writing in an online educa-
tion context and sheds more light on how students deal with a virtual guide.
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