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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

@ Springer



Online interventions to help college students to improve the...

SUOTIRIZIUT OM] [)IM UOISN[OUOD B SUTRIUOD)
uorsn[ouod [ented e surejuo)

suonisod a2y Jo auo jo 31oddns ur

10 [eINAU 9 UEBD SIY) ‘QATILIZIUI JOU ST JBY) UOISN[OUOD
B SUTLIUOD JO UOISN[OU0D JIOT[dXa U Urejuod jou sao(q

uonisod painya1 oy 03 uonisoddo
ur Jo/pue uonisod pajroddns 9y3 Jo InoAey ur 9q Aew
J1 “0UO ST 219U} JT ‘TOAOMOH "UOISN[OUO0D € dARY JOU ABJA!

suonisod

0M] 9} JO QUO JO INOARJ UI 99Ue)s B SuDfe) £q sopnjouo))
suonisod om)

93 Jo uo Jo 11oddns ur SOPNJOUOD IO “OPN[OUOD JOU SAO(]
uonisod mou e ojur pazIs
-QUJUAS JOU PaySIom IYIIAU I AJY) ‘QI0JAIdY], ‘Kem
Aue ur way) Suner3aur Jnoyim ‘suonisod yjoq Jo suod
pue soxd 2y} 9'T )UNOd9E 0JUI UAYE] q Jsnw suonisod

10q 1) SunIasse £q SOPN[OU0d IO ‘OPN[OU0D JOU S0

UOISN[OUOd ) UT J0q ‘SUONLIZAUI 0M) SIpN[oU]
UOISN[OUOd JY) UI ISYJOUER pUE

1%2) 2} Jo Apoq 2Y) UT UO ‘SUONRIZAIUT 0M) SIPN[OU]
1X9) 2}
Jnoysnoay} ‘suoner3aur om) -1 ‘suonisod yjoq woiy
syuowngre JurzisayjuAs 1o SurySrom Aq sengie pue

saAnoadsiad y1oq 10 auo jo j1oddns ur uonisod e saye],

S[e1INQAI dIe PISN SHUAW
-n3re Jo 906 Aferewrxorddy -oanoadsiod Sursoddo
9y SunnjoI 9[IyM InOAeJ S)I Ul SonIe pue SAAT)
-0ads1od omy ay) o auo jo 11oddns ur uonisod e saye],
suonisod ayy jo auo jo yoddns ur doue)s e Junye)
Aq sapnyouod pue suonisod yjoq J0y syuawunSIe sIsIT
uonisod papuajop Y3 uo SAI[AI A[[edISEq
Jnq UOTLISAIUT JO UOHLINJAI SWIOS IPN[OUT ABA "UOT)
-1sod Sursoddo oy Suropisuod noyym uonisod jeyy
Jo InoAej ur san31e pue suonisod om) ay) JO U0 saYe],
suonisod y30q 10§
syjuowngre Suneursife £q Io ‘I9Y)o Y} J10J sjuownie
oY} [re uayy pue uonisod auo I0J syuSWNSIE [[€ INO
Suike| ‘Kem Ieaur] € ur Joyje ‘suonisod yjoq 1oy syuaux
-nSre 3817 10 SoqLIOSO( "uonIsod Ied[d B ae) JoU S0
waY) Woij
IeJ SIopUBM Jnq SIX9) 9} WOI JuownSIe Ue Uo paseq
ST juawnSIe 9y, *$1Xd) oy} wolj sjuawngre Jurpnjout
noym o1doy o) uo uorurdo euosied 1oy SAAID

SurzisayyuAs 10 SurySrom BIA UOTIBISIUI WNWIUIA ‘{

uoneINJal BIA UoneISAU] "¢

110ddns ur songry g

[ennaN ‘[

SJX9) 90INOS U0 paseq jou ‘uorurdo [euosIdg *()

UoISN[ouod Teuy jo ad£) pue oouasaig

K3o1ens aanejuownsIe oy10ads jJo Aouanbaiy pue ad£7,

K391e1S 9ATIBIUSWINSIE [[BIOAQ

SISOUIUAS Q) UT UOTIRISOIUT [[BISAO JO S[AT] € 3|qe]

pringer

As



M. Luna et al.

QPIS YOrd UO OM] UBY) AIOW "9'T ‘sjudwunSie
SNOLIBA SOZISIYIUAS 10 SYSIoM B} UOISN[OUOD B SUTRIUO))
UONRISIIUI [[BISAO UR SI JeY) UOISN[OUOD B SUTRIUO))

[eXNau ST UoIs

-N[OUOD 21} IO ‘UOISN[IUOD JIII[dXD UL UTRIUOD J0U S0
MU 3q IO 1XA) Y] UT JAI[IBI PIsn UIAq ALY AU

yorym ‘pajerdarur Affened ST jey) UOISN[OUOD € SUTRIUOD)

suontsod yjoq syuasaig
901M] ISBI[ JB )X} 9y} InoySnoay) sajerSaju]  Surzisayuhs 1o Sury3rom eI UOneISAUI WNWIXBA ‘Q

arow 10 921y} SuneI3aul 9'T )Xa} Y} INOYInoIy)
suonisod y1oq woij syuowngIe SOZISAYIUAS IO SUITOM

1x9) 9y} JnoysnoIy)

om] Jsed[ e Junerdayur "1 ‘suonisod yloq woiy

sjuowngre JurzisayjuAs 1o SurySrom Aq sen3ie pue

saAnoadsiad yjoq 10 uo jo j1oddns ur uonisod e saxe],  SurzisayjuAs 1o SuryIrom el uoneI3AUI ZeIAY G

uoIsn[ouod [euy jo adA) pue a0uasalg

A391ens aanejuowngie oy1oads jo Aousanbaxy pue adAJ, K391ens aaneIuaWINGIe [[BIAQ

(ponunuoo) ¢ s|qey

pringer

As



Online interventions to help college students to improve the...

() Sururen 119y} 10 SIAYOEL)
Q) “IOIUAD Y} ‘WN[NOLLIND A} ‘pIjen[eAd Surdq Jo AypIom s ssadoid
[euUONEBINPA ) JO JUSW[Q AU. JBY) UBdW | ST} A (IBYM I0J PUB pan[ea
st JeyMm ST payySIYSIy oq prnod jey) jutod 1oypouy ‘Surured] jo Kyenb
Q) UO AOUINYUT UL DAY JRY) SI0)B] A} S [[oM SB JUNOII. 0JUI UYe) 9q
PINOYs WNNILLIND 9y} as11dwod Jeyy s309[qns Jo A1[e3o) oy ], "SOLIHUNOD
JUSISYIP UdOMIRq pauLiojIad are jey) seanereduwod oy se [[om se ‘suor)
-BN[BAD [RUID)XA A} UI PAISPISUOD ATk Jey) So[qeLieA oy} Sunen[ead Aq
padwane 2q pInod 108 AI0JeI[10U0d © Jey) Y31 I J1 Ing ‘suonisod om) ay)
Q[IOU0DAI 0) PUNOJ UAAQ seY Aem ou pue ‘Uado ST UOISSNOSIP Y} APULIND

(Ld) InO PALLIED 3 [[IM SWAISAS [RUOIIBONP

JUSISIP A} JO uonen[eAd 12daop & pue WoIsAs [EUONEONDPS A} UT JUWL

-onoxduir ue 9onpoud Jey) sanseawr 3y donponut o) pardde aq [[1m S)NsAI

) J1 UONEN[BAD [RUINXD oY) 1doooe pinom g uonisod jey) yury | **

(S9LNUNOY) SWSAS [RUONEONPI JO AJISIQAIP Y} 0) PAIsn(pe aq pinod sy

pue ‘Kem pIzIpIepue)s ssJ] & Ul (5102[qns 210w) PAYISIFAIP Sem UONEN[RAD
oy se Suof se 9[qrssod aq pnom suonisod JuIPIp oy jo yoeoidde oyJ,

(JAI) soop 3sureSe uonisod

oy se “ Surkjirenbsip, yonw os jou pue syuownSre 0AnIsod, uo sarfar

pue suonnjos J[qISedj puy 0} sAL) sAemye Joae} ur uonisod ay) ysnoyire

‘[19m A19A seapt 11y ssaxdxa suonisod yioq ey 2A1[q AJwy [ *** uon

-eziTerouad pue K)1Anodfqns woij 1 sydwoxs yorym ‘Ajsnoraaid 1no porLred
SOIpNIS 0} SIAJAI )1 SNBIQ JYSIoM 210U Sey JoAe) ur uonisod 2y Jey) yuy) |

(NI) uonenyeA

JO WISAS UMOUNUN PUB WOPURI B FUNBAID UT ISIAUT P[NOYS JUSWUIA0T

ystuedg oy ‘Sunerado y1e)s 0) pue wo)sAs uonen[ead soueurroyrod [ooyos

2A123[qo ue Ys1jqeIse 03 Jopio uj *** 9jdoad juajedwios pue snowouone
9)BaI5 0} SBY UOTIRONPI Jeyy) ST JYSTom jsour oY) sey Jey) uonisod ay) ‘ow of,

(SWD
soSejueApesIp pue soSejueApe Jroy) aAey suonisod om) o) asnesaq ‘oON

QAnoadsiad 1oj0 9y Jo ‘suorn
-IpUOd SE ‘SjuduundIe om) pue uonisod SUO WOl JUAWNSIL JUO ISeI] I
Sur1opIsuod Aq ansst oy} uo uonnjos Areurwrard Inq 9ANELIU) B 0) SIOFOY

uonIpuod €
SB ‘QWO0919A0 ST uonIsod IoYIo ) WOIJ JUSWNSIE UL IOAUYM JOAR] S)T
ur song1e pue saanoadsiod om) oy Jo suo Jo 3roddns ur uonisod e soye],

uonisod

PIPURJAp ) U0 sA[AI ‘A[[eoIseq ‘uoneur[dxa noyiim nq uonisod 1y1o

9y} Jo uonuaw awos apnjour Aew | ‘uonisod Jursoddo oY) SurIOPISUOD
noyIm uonisod Jey) Jo JoAe] Ul songIe pue suonisod om) ay) JO AUO SAYB],

$1X) 9} Ul SHUSWNSIE ) JUNOIIL OJUL

Sunye Jnoyim Aem Terouas e ur pourerdxa pue uaye) st uonisod ogroads v
§)X9) 92INOS ) WOIJ UOHBWLIOUT SUIPNOUT

INOYIM 0U, 10 SIK, IR YIIm spuodsal A[Uo IO ‘PAIJJO ST IIMSUR ON

uoneigojur Areurwifoid ‘4

aAnpoadsiod
soddo oy Jo uonrpuod
auo isnl Surpnpour aouel§ *¢

Quo 13y10
QY) uey} popunoI3 10w
st uonisod auo Jey) wre[)'g

Q0UB)S [RIUAD) |

Jamsue ON ‘()

s1omsue sjuapnys woiy sojdureg

uonmuyaq

UOLIBILIO/I00S

suontsod Jo UOTJBI[IOUODY :/ 199§ JO SN JO S[oAT]  3|qeL

pringer

As



M. Luna et al.

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 