Chen et al. Discip Interdscip Sci Educ Res (2022) 4:22
https://doi.org/10.1186/543031-022-00062-1

Disciplinary and Interdisciplinary
Science Education Research

RESEARCH Open Access

Exploring the relationship

=

Check for
updates

between individual characteristics
and argumentative discourse styles: the role
of achievement goals and personality traits

Yunshan Chen, Xiaoran Li and Yanyan Li"

Abstract

Different argumentative discourse styles will have different effects on science learning. Some researchers proposed
that two learners’individual characteristics, including achievement goals and personality traits, could be potential
factors that induce different argumentative discourse styles. However, the related empirical evidence revealing how
the achievement goals and personality traits are related to discourse styles is limited. Therefore, the current study
attempted to fill in this gap by conducting a self-designed collaborative scientific argumentation activity and 40
undergraduates participated. Students were arranged into ten groups with four based on their standpoints of the
topic, and each team had two supporters and two opponents. Students’achievement goals and personality traits
were obtained through questionnaires, and their argumentative discourse styles were characterized by the actual
argumentative moves they made during the collaborative argumentation. Through correlation analysis and stepwise
regression analysis, the findings reveal that achievement goals could positively and negatively predict different types
of argumentative discourse styles while the personality traits could positively predict three types of argumentative
discourse styles. Pedagogical implications and future research are discussed at the end of this paper.
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Introduction

Scientific argumentation is an essential scientific prac-
tice activity advocated by the Next Generation Science
Standards (NGSS, 2013; NRC, 2012). A large number of
studies have shown that it’s a core skill for young peo-
ple to obtain scientific literacy and develop their critical
thinking (Duschl & Osborne, 2002; Driver et al., 2000;
Erduran, 2007). Engaging in collaborative argumentation
requires students to make a justified claim based on evi-
dence and to critically identify a claim’s weaknesses and
limitations (Noroozi et al., 2012; Osborne, 2010; Wecker
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& Fischer, 2014), which emphasizes social co-construc-
tion of scientific knowledge (Evagorou & Osborne, 2013;
Walton, 2009). Previous researchers have identified three
types of argumentative discourse, namely deliberative
argumentation, disputative argumentation, and quick
consensus-seeking (Asterhan, 2018), and pointed out that
they have different effects on science learning (Asterhan
& Babichenko, 2015; Felton et al., 2009; Schwarz & Baker,
2016). For example, deliberative argumentation, enjoy-
ing both criticalness and openness, is regarded as an
effective form. However, the disputative argumentation
lacking cognitive flexibility and openness to alternative
viewpoints is less favorable (Schwarz & Baker, 2016; Fel-
ton, Crowell, & Liu, 2015). Researchers, therefore, have
attempted to identify the factors that may elicit different
types of discourse and previous evidence has revealed

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s43031-022-00062-1&domain=pdf

Chen et al. Discip Interdscip Sci Educ Res (2022) 4:22

that learners’ individual characteristics could be potential
factors that induce argumentative discourse styles (Daly
& Bippus, 1998; Nussbaum, 2005; Asterhan & Schwarz,
2016).

Achievement goals and personality traits are two indi-
vidual characteristics that have been mentioned as the
potential factors (Darnon, Harackiewicz, et al., 2007;
Darnon et al.,, 2006; Infante & Rancer, 1982; Blickle, 1995;
Blickle, 1997; Nussbaum, 2001; Nussbaum & Bendixen,
2003). Achievement goals lead to different kinds of focus
(Ames, 1992; Asterhan, 2018) and orient students to use
different strategies to discuss and resolve disagreements
with peers (Butler, 2000; Darnon, Butera, & Harackie-
wicz, 2007; Darnon, Harackiewicz, et al., 2007). Specifi-
cally, mastery goals orient students to seek challenges, to
construe failure as a sign that they need to learn, and to
actively seek cooperation with others (Kaplan, 2004; Levy
et al., 2004), while performance goals orient students
to attribute failure to a lack of abilities and perceive the
peers as a threat (Dweck & Leggett, 1988). So different
achievement goals may lead to different argumentative
discourse styles. In addition, personality characteristics
are always viewed as an approved approach to captur-
ing people’s behavior (Tehrani & Yamini, 2020). Some
investigations have revealed the relationship between
personality traits and conflict management behaviors
(Amanatullah et al., 2008; Canaan Messarra et al., 2016;
Erdenk & Altuntas, 2017; Park & Antonioni, 2007). For
instance, open persons may be more accommodating and
less competing, which increases the possibility of pursu-
ing win-win solutions (Neale & Bazerman, 1983; Park &
Antonioni, 2007). However, extraverts are sensitive to
rewards. Therefore, they tend to use competing strate-
gies rather than accommodation or avoiding strategies
(Gray, 1981; Barrick et al., 2002). Arguments between
students and peers with different opinions can be consid-
ered a cognitive conflict. Therefore, students with differ-
ent personalities may behave differently when faced with
arguments (Blickle, 1995, 1997; Nussbaum & Bendixen,
2003). However, the relationships between the achieve-
ment goals, personality traits and argumentative dis-
course style are not clear yet. Therefore, this study aims
to fill the above-mentioned research gaps by exploring
the relationships between achievement goals, personality
traits, and discourse styles.

Literature review

Collaborative argumentation

Argumentation is an important practice in science edu-
cation and has received increasing interest because it has
been proved to benefit students’ science learning (Aster-
han & Resnick, 2020; Giri & Paily, 2020; Erduran, 2007).
Compared to individual argumentation, collaborative
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argumentation takes place in groups of students when
they are asked to develop a strong, tenable group conclu-
sion after comparing, evaluating, and synthesizing dif-
ferent opinions (Asterhan & Schwarz, 2009; Evagorou &
Osborne, 2013). A high level of oppositional discourse
between group members (e.g., challenging, critiquing,
and evaluating the ideas of others) could lead to intellec-
tual rigor and constructive criticism, which help students
eliminate, revise invalid ideas and contribute to a better
group outcome.

Previous research has identified three types of argu-
mentative discourse in collaborative argumentation,
namely deliberative argumentation, disputative argu-
mentation, quick consensus-seeking and they have dif-
ferent effects on learning. Deliberative argumentation
is regarded as more effective for learning because stu-
dents not only carefully review, challenge, and compare
different ideas but also express and reflect upon their
own views, which enjoy both criticalness and openness
(Asterhan & Babichenko, 2015; Asterhan & Schwarz,
2016). However, the deliberative argumentation is hard to
achieve because students may feel uncomfortable being
challenged or having to challenge the ideas of their part-
ners, which may raise uncertainty about their own com-
petence (Butera & Mugny, 1995; Darnon, Harackiewicz,
et al., 2007). In order to avoid embarrassment or dishar-
mony, learners may choose to prevent disagreements and
seek a quick consensus without further exploring dis-
putes (Keefer et al., 2000; Weinberger & Fischer, 2006).
The learner’s ultimate goal of seeking consensus may lead
to productive discussions but reaching an open consen-
sus does not lead to expected learning outcomes (Howe,
2009; Keefer et al., 2000). Discussing different views may
also lead to disputative argumentation, in which dis-
cussants defend a viewpoint and convince opponents
by undermining alternative viewpoints (Asterhan &
Schwarz, 2016; Felton et al., 2009). Though being rich
in critical reasoning, disputative argumentation lacks
a collaborative construction and can possibly become
personal attacks as well as vicious competition (Felton,
Crowell, & Liu, 2015; Li et al., 2021; Woods, 2004), which
are less favorable for learning (Asterhan & Babichenko,
2015; Asterhan & Hever, 2015). Therefore, to guide stu-
dents to participate in productive argumentative dis-
course, it’s necessary to explore the factors that promote
or constrain constructive argumentative discourse.

However, some researchers mentioned that the three
discourse styles are idealized and, in most contexts, the
conversation easily moves from one discourse type to
another, which has been called dialectical shift (Walton
& Krabbe, 1995; Walton, 2010). Therefore, Gilbert (2013)
proposed that to better profile argumentative discourse.
It is important to consider discourse styles in terms of
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degree “To what degree is this conversation delibera-
tive?” rather than type (“Is this a deliberative dialogue?”).
This study follows the previous study and focuses on stu-
dents’ argumentation tendency rather than directly clas-
sifying students’ argumentation into different discourse
styles. To distinguish argumentation tendency, one effec-
tive way is to observe the argumentative moves students
make (van Eemeren, 2019). Asterhan and Schwarz (2009)
defined seven different argumentative moves, namely
Claims, Requests for claims, Agreements, Supports,
Oppositions, Rebuttals, and Concessions and the com-
bination of some certain moves could represent differ-
ent argumentation tendencies. Supports and Agreements
represent the intention to strengthen and verify the
epistemic status of an explanation. They usually appear
when the participants seriously consider the effective
criticism of the partners and adjust their opinions (Aster-
han & Schwarz, 2009). Felton et al. (2019) proposed that
students in a negotiated state will agree to their partners’
effective criticism (Agreements) and alter their stand-
points or arguments accordingly (Supports). Therefore,
Supports and Agreements are conducive to the genera-
tion of deliberative argumentation (Felton et al., 2019;
Nussbaum & Edwards, 2011; Walton, 2010). Rebuttals
and Oppositions refer to explicit disputes or criticism
about the validity and rationality of others’ views (Aster-
han & Schwarz, 2009). Previous studies have proved that
groups aiming to win the opponents demonstrated much
more rebuttals and oppositions, and also obtained worse
learning outcomes (Felton, Garcia-Mila, et al., 2015). The
high proportion of Rebuttals and Oppositions in a group
may be illustrated that students are more inclined to vie
for the right to express and beat opponents rather than
showing the openness and acceptance of different view-
points, which might lead to disputative argumentation
(Asterhan, 2013; Felton et al., 2015, 2019). What’s more,
Concessions indicate the tendency to simply agree with
opposing views without much critical discussion (Aster-
han & Schwarz, 2009), representing that the participants
intend to obtain a quick consensus and do not explore
the differences and disputes deeply. In Felton and Kuhn’s
(2001) essential investigation, they found that in the case
of quick consensus, Concessions replace the co-construc-
tive argumentative moves and repeatedly occurred.

In order to comprehensively profile students’ argumen-
tative discourse styles, the inclusion of assessment meth-
ods that are based on dialogical and pragmatic models of
argumentation seems imperative (Baker, 2003). There-
fore, this study analyzes students’ actual argumentative
moves to identify their argumentation tendencies, more
especially, using Supports and Agreements moves to
characterize deliberative argumentation tendency, using
Rebuttals and Oppositions to characterize the disputative
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argumentation tendency and Concession to characterize
the quick consensus-seeking tendency.

Achievement goals and discourse styles

Achievement goals have an important impact on stu-
dents’ learning behavior (Ames, 1992; Asterhan, 2018).
There are two types of achievement goals, mastery goals
and performance goals (Dweck, 1999; Harackiewicz et al.,
1998). When students define success as developing abili-
ties, knowledge, or skills, they pursue mastery goals. On
the contrary, when students pursue performance goals,
they attribute success or failure to their own capacity.
Therefore, they work hard to prove their superior abili-
ties that surpass others (performance-approach goal), or
avoid performing inferior ability that is surpassed by oth-
ers (performance-avoidance goal).

Different goals may lead to different kinds of focus, that
is mastery goals favor a focus on the task, whereas per-
formance goals favor a focus on the social comparison
(Darnon et al., 2006). Therefore, students with different
achievement goals may discuss and resolve disagree-
ments with peers contrarily (Butler, 2000; Darnon,
Butera, & Harackiewicz, 2007; Darnon, Harackiewicz,
et al.,, 2007). Students with mastery goals are more will-
ing to cooperate with their peers (Kaplan, 2004; Levy
et al.,, 2004) and to search for information from others
(Cheung et al., 1998). They are more likely to have prob-
lem-centered deliberative discussions with disagreeing
partners (Ames & Archer, 1988; Gabriele & Montecinos,
2001; Harris et al., 2008). However, students with perfor-
mance goals may perceive the peers as a threat (Ryan &
Pintrich, 1997) and intend to avoid deep discussions with
others (Karabenick, 2003; Ryan & Pintrich, 1997), which
may result in desirable discussion (Grant & Dweck,
2003; Senko & Dawson, 2017). Performance-approach
goals orient students to show competence and outper-
form others in collective argumentation (Hulleman et al.,
2010; Grant & Dweck, 2003), which are likely to form
disputative discussions (Darnon, Butera, & Harackie-
wicz, 2007; Darnon, Harackiewicz, et al., 2007). Perfor-
mance-avoidance goals, on the other hand, are likely to
be associated with a tendency towards quick consensus-
seeking because it allows students to conceal a lack of
competence (Asterhan, 2018). These preliminary find-
ings indicate that achievement goals may lead to different
argumentative discourse, but the research exploring the
relationships between the achievement goals and differ-
ent argumentative discourse styles is limited.

There is one notable exception that has explored the
relationships between the achievement goals and argu-
mentative discourse styles from Asterhan (2018). He
used the self-made PADS self-reported questionnaire
to evaluate students’ discourse styles without analyzing
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their actual argumentation discourse, and the internal
reliability of the questionnaire was reported not high.
Asternhan himself also suggested that further empiri-
cal research was needed to verify his results. Compared
to self-report questionnaires (Asterhan, 2018; Infante &
Rancer, 1982; Nussbaum & Bendixen, 2003), analyzing
the actual argumentative discourse will be more objective
and effective. Therefore, to further verify the relationship
between achievement goals and argumentative discourse
styles, additional empirical research focusing on actual
argumentative discourse and identifying students’ argu-
mentative tendencies by analyzing the argumentative
moves among students is needed.

Personality traits and discourse styles

Personality refers to the traits and characteristics that
make an individual unique (McCrae & Costa Jr., 1997).
Each personality type has its own set of strategies and
behavior patterns, such as explaining behavior, making
requests and apologies, using or avoiding certain words
and expressions (Nussbaum & Bendixen, 2003). NEO-
Five-Factor model (Costa & McCrae, 1985) classifies
personality traits into five dimensions: extraversion (e.g.,
warmth, gregariousness, assertiveness), openness (e.g.,
fantasy, aesthetics, feelings), agreeableness (e.g., trust,
altruism, compliance), conscientiousness (e.g., compe-
tence, order, dutifulness) and neuroticism (e.g., anxiety,
angry hostility, depression). Studies have shown that
Big Five personality is related to students’ dispositions
to approach or avoid arguments (Infante, 1987; Blickle,
1995; Nussbaum, 2001, 2003).

People’s personalities determine their conscious and
mostly subconscious behavior trends in communication.
Some investigations have shown the relationship between
personality traits and conflict management styles (Ama-
natullah et al., 2008; Canaan Messarra et al., 2016; Erdenk
& Altuntas, 2017; Park & Antonioni, 2007). More specifi-
cally, individuals who are more openness intend to diver-
gence and ideation while those who are lower in openness
prefer convergence and idea selection (Mohammed &
Angell, 2003). This suggests that openness may be critical
to resolving conflicts constructively (Park & Antonioni,
2007). Agreeableness is characterized as a strong motiva-
tion to maintain positive relations with others (Wiggins,
1991). Agreeable persons are likely to avoid conflicts (Suls
et al,, 1998) and to conform to others’ demands when
involved in conflicts (Johnson & Ostendorf, 1993). How-
ever, people high in neuroticism are anxious, emotionally
unstable, easily embarrassed, and depressed (Wiggins,
1996). They are less likely to persist in effortful analysis
or be emotionally stable when facing interpersonal con-
flicts (Antonioni, 1998; Moberg, 2001). Therefore, we
can see people with different personalities have different
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behavior when they face conflict. Conflict is an “interac-
tive process manifested in incompatibility, disagreement,
or dissonance within or between social entities” (Rahim,
1992, p. 16). Students who hold different opinions in col-
laborative argumentation can also be considered conflict-
ing. We can infer that people with different personalities
may also behave differently when faced with arguments.

In previous research, Blickle (1995) focused on the
relationship between the Big Five personality and the
tendency to approach or avoid arguments. The study sug-
gested that the tendency to approach arguments is signif-
icantly correlated with openness. Additionally, the score
on the tendency to avoid arguments is correlated with the
score on neuroticism. Nussbaum and Bendixen (2003)
further confirmed that high warmth and low assertive-
ness in extraversion predicted argument avoidance.
However, the scant studies pertaining to personality
traits and discourse styles only revealed the relationship
between students’ personality traits and their tendency to
approach or avoid arguing with others. The relationship
between students’ personality traits and argumentative
discourse style is still unclear and worthy of exploring
for better implicating argumentation in the authentic
classroom.

Therefore, to fill the above-mentioned research gaps,
the current study conducts a self-developed collabora-
tive argumentation activity and characterizes students’
argumentation tendency by coding their actual argu-
mentative moves. Then, this study explores the relation-
ship between achievement goals, personality traits, and
discourse styles. There are two specific questions guiding
this research:

1. What is the relationship between achievement goals,
personality traits, and argumentative discourse
styles?

2. What predictive role do learners’ achievement goals
and personality traits play on their argumentative
discourse styles?

Method

Participants and context

Previous research indicated that students produce a lit-
tle argumentative discourse in general collaborative
learning activities (Isohatéld et al., 2018). Therefore, this
study designed a scientific argumentation activity titled
“Is the Fast Diet a healthy way to lose weight’, which is
a wild-concerned topic among undergraduates related
to nutrition and human health and is complex enough to
provoke group argumentation. This activity’s aims are not
only to help students better understand the Fast Diet and
the healthy way to lose weight but also to enable students
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to learn how to make arguments. This study recruited
40 undergraduates (male 10) from a normal university
in Beijing, China through schools’ online official forum.
All participants’ age, majors, and their standpoint on the
fast diet (Is the Fast Diet a healthy way to lose weight?)
were investigated through an online questionnaire. Most
students majored in education and literature, and stu-
dents from nutrition and sports majors were excluded.
Participants were divided into ten groups of four stu-
dents based on their standpoints on the fast diet and each
group included two supporters and two opponents of the
fast diet. The activity took place in a research space with
individual cameras and microphones for each partici-
pant. And the activity is self-directed. All student’s ethi-
cal approvals were obtained.

Argumentation activity

Before the argumentation, participants were asked
to answer the Achievement Goal and NEO-FFI ques-
tionnaires online (Fig. 1). Then, instructions about the
activity and the requirements of drawing the argu-
ment diagrams were conducted to students. Argument
diagrams have been proved an effective approach to
visualize the arguments and support collaborative argu-
mentation (Isohatald et al, 2018). Additionally, reading
materials were distributed to participants, which provide
relevant scientific knowledge of nutrition and authorita-
tive scientific research data about the Fast Diet for refer-
ence. Participants could quote the provided material or
search for additional evidence on the internet to support
their claims. Then, students took 15 minutes to draw the
first individual argument diagram based on their exist-
ing standpoints in which students could get familiar with
the learning materials and prepare for collaborative argu-
mentation. Afterward, a 45-minute collaborative argu-
mentation was conducted in which students convinced
each other, reached a consensus and finished the group
argument diagram (Fig. 2). Three fundamental elements
were included in the argument diagram, namely, claim
(final claim, supporting claim, counterclaim), evidence
(supporting a claim or rebuttal) and rebuttal (refuting
a counterclaim but always supporting the final claim).
As the task required, the argument diagram includes
only one final claim, and those ideas opposing the final
claim could be added as counterclaims. Different colors
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represent different students, and different shapes repre-
sent different elements of the argument.

Data collation

Data for this study came from multiple sources, includ-
ing audios of collaborative argumentation and two ques-
tionnaires. Each group’s audio is collected by a voice
recorder and used to analyze participants’ argumentative
discourse. Questionnaires are collected online (https://
www.wjx.cn/jq/101155416.aspx) and used to measure
participants’ achievement goals and personality charac-
teristics. Ten groups’ audios (8.3 hours) and 40 students’
questionnaires were collected. The reliability coefficient
to ensure the internal consistency of the questionnaires
is as follows:

(1) Achievement Goal Questionnaire

Personal achievement goals were assessed by using the
16-item Chinese version of the Achievement Goal Ques-
tionnaire (Elliot & Church, 1997), which has been shown
to have reliability in Chinese samples (e.g., Zong et al.,
2017). Students rated their agreement with predefined
statements on a Likert scale, ranging from 1 (not true for
me) to 5 (very true for me). The survey included five mas-
tery goal items (e.g., “It is important for me to understand
the content of this course’, «=.792), six performance-
approach goal items (e.g., “It is important for me to per-
form better than the other students’, a=.854), and five
performance-avoidance goal items (e.g., “I often worry
about the possibility of getting a bad grade in this class’,
o=.748).

(2)NEO Five-Factor Inventory

We use the 60-item adult form of the NEO Five-Fac-
tor Inventory (NEO-FFI, Costa Jr. & McCrae, 1992) to
measure personality traits, which was translated to Chi-
nese and verified by Yao and Liang (2010). Students rated
their agreement with predefined statements on a Likert
scale, ranging from 1 (not true for me) to 5 (very true for
me). The survey includes five dimensions, each of which
has 12 items: extraversion (a=.78), openness (a=.79),
agreeableness (a=.72), conscientiousness (a=.74) and
neuroticism (o« =.77).

Group based on Achievement goal

NEO-FFI

qusetionaires

standpoints

(4 people)

Activity introduction
Argument diagram training

Material distribution

Argumentation activities

individual —>|  group

15min 45min

10min

Fig. 1 Argumentation activity process

15min
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Data analysis

In order to identify students’ argumentation tendency;,
this study adopted the coding scheme developed by
Asterhan and Schwarz (2009) (Table 7 in Appendix
presents definitions of each category together with an
example from the data) in which seven different argu-
mentative moves are defined: claims, request for claims,
simple agreements, supports, simple oppositions, rebut-
tals, and concessions. All students’ discourse was coded
by two independent coders who received training in
applying the coding schemes. The inter-rater reliability
was satisfactory (Cohen’s Kappa=.79). After the inde-
pendent coding, the two coders also discussed all of the
discrepancies face-to-face until a consensus coding was
achieved.

Ten audios of participants’ collaborative argumenta-
tion were analyzed. First, we transcribed the audio of col-
laborative argumentation into text. Following the coding
approach of previous research (see liskala et al., 2011),
the unit of analysis in this study was at the episodic level.
The episodes consisted of several utterances that reflected
a specific argumentative move (Asterhan & Schwarz,
2009). The analysis concentrated on the argumentative
moves between the speaker with the two opponents. In
order to visualize the process of argumentation, we use
the flowchart (Fig. 3) to present the argumentative moves
(see similar research, e.g., Isohidtdld et al., 2018). The
numbers represent the discourse rounds, and the letters
represent the four participants. After that, we identified
the types and numbers of each participant’s argumenta-
tion moves in the collaborative argumentation.

In our research, we defined three types of argumen-
tation tendency: deliberative argumentation tendency

(Agreement, Support), disputative argumentation ten-
dency (Opposition, Rebuttal), and quick seek consen-
sus tendency (Concession) (Asterhan & Schwarz, 2009;
Felton & Kuhn, 2001; Felton, Crowell, & Liu, 2015; Fel-
ton et al., 2019). We sum all argumentative moves which
represent the same argumentation tendency and divide
this number by the sum of all the argumentative moves
produced by each student. This proportion was used to
represent each student’s tendency of three argumentative
discourse styles (for example, see Table 1).

After that, to obtain the score of each dimension of the
Achievement Goal and NEO-FFI questionnaires, we cal-
culated the average score of all the items in each dimen-
sion. Then, we obtained a set of data on each student’s
discourse styles, achievement goals, and personality traits
(for example, see Table 2).

Based on this, two Pearson correlation analyses were
adopted to analyze the relationship between the Achieve-
ment Goal and the argumentative discourse style, NEO-FFI
dimensions and the argumentative discourse style. Then,
regression analyses between the dimensions of the two
instruments and the discourse style were implemented.
In our research, we regarded the Achievement Goal and
NEO-FFI factors as predictor variables and three argumen-
tative discourse styles as the outcome variable. Therefore, a
total of 6 regression equations were conducted.

Results

Achievement goals and discourse styles

Correlation between the achievement goal and discourse
style

Before the correlation analysis, we performed descriptive
statistics on discourse styles and achievement goals. The
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Table 1 Argumentation tendency of four in a group
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charts below present the minimum, maximum, mean, and
standard deviation of each dimension of students’ argu-
mentative discourse styles (Fig. 4) and achievement goals
(Fig. 5).

In order to understand the association between the par-
ticipants’ argumentative discourse styles and their achieve-
ment goals, Pearson correlation analysis was performed.
Table 3 shows the correlation values among all the factors.

First, it shows that mastery goal is positively correlated
to deliberative argumentation, and the correlation coef-
ficient value is relatively high. The Performance-approach
goal is negatively correlated to deliberative argumenta-
tion. Second, the performance-approach goal has a rela-
tively closer relation with the disputative argumentation
than the performance-approach goal, which means that
the participants who pursue the performance-approach
goal tend to engage in disputative argumentation. Third,
the performance-avoidance goal is significantly corre-
lated to quick consensus-seeking, which indicates that
the students who pursue performance-avoidance goals
tend to quickly seek consensus.

Stepwise regression analysis of predicting argumentative
discourse style based on achievement goal

Then this study conducted the regression analysis to
further evaluate the predictive power of the achieve-
ment goal for the argumentative discourse style. We
constructed three regression equations with deliberative
argumentation, disputative argumentation, and quick
consensus-seeking as the outcome variables, and three
dimensions of achievement goals as the predictor vari-
ables. Results from the regression analyses are presented
in Table 4.

Mastery goal strongly predicts deliberative argumen-
tation (B=0.612), whereas performance-approach goal
does not. It indicates that mastery goal plays an impor-
tant role in deliberative argumentation. In other words,

Argumentative moves (f)

Discourse tendency (%)

Student in same group A B C D A B C D
Deliberative argumentation
Agreement 2 2 1 2 31% 38% 25% 40%
Support 5 3 1 4
Disputative argumentation
Opposition 1 2 2 2 36% 30% 25% 33%
Rebuttal 7 2 0 3
Quick seek consensus
Concession 3 2 3 3 17% 18% 37% 20%
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Table 2 discourse styles, achievement goals, and personality traits of four in a group

Student A Student B Student C Student D

Discourse style

Deliberative argumentation 31% 38% 25% 40%

Disputative argumentation 36% 30% 25% 33%

Quick seek consensus 17% 18% 37% 20%
Achievement goal

Mastery goal 233 417 417 333

Performance-approach goal 4.80 1.60 340 3.00

Performance-avoidance goal 4.40 1.20 4.20 3.80
Big five personality

Extraversion 4.75 3.58 4.58 3.25

Openness 2.33 3.92 3.58 3.67

Agreeableness 317 417 4.00 383

Conscientiousness 3.67 4.00 2.50 3.08

Neuroticism 2.25 247 442 267

the participants who pursue mastery goals will be more  as example, who has high score in performance-approach
likely to form deliberative argumentation. In addition, goals (Extract 1):

performance-approach goal strongly predicts disputa-
tive argumentation (f=0.57). That is, the students whose
score is high in performance-approach goals tend to par-
ticipate in disputative argumentation. Let’s take student A

Extract 1
Student A: I don’t understand what you mean
(with high scores of performance-approach goals).

0.6

== 0.518
e == 0.475 :
== 0.425

0.4
M=0.368, SD=0.076

M=0.345, SD=0.079 < M=0.338,SD=0.062

L = 0.276

D& == 0.175 == (0168

0.1

deliberative argumentation disputative argumentation quick consensus-seeking

Fig. 4 Descriptive statistics for three types of argumentative discourse styles

R == 4.8 - 4.8
4.5 - 433 !

4 E | M=3.83, SD=0.83
35 ; M=3.6,5D=0.59 > M=3.48, SD=0.79

3 % |
&b i 233 i

2 i

15 = 16

1 - 12

mastery goal performance-approach goal performance-avoidance goal

Fig. 5 Descriptive statistics for three types of achievement goals
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Table 3 Correlation between the achievement goal and discourse style
Deliberative argumentation Disputative argumentation Quick

consensus-
seeking

Mastery goal 730%* —.147 —239

Performance-approach goal —.404*% 611%* —215

Performance-avoidance goal 032 156* 627**

*p<.05; **p<.01

Student B: We can see from this study that.... [Not
finished yet, interrupted by student 1]

Student A: Wait a minute, we’re not talking
about the same thing. You are talking about your
own experience. Why you think you are right?
(Rebuttal- disputative argumentation tendency)
Student B: I'm giving my opinion.

Student A: Your point of view is not sufficient
(Opposition-disputative argumentation ten-
dency). How can you prove it’s harmful?

Student B: How can you prove it’s healthy?

Student A: What I’ve said before is proving that
Fast Diet is healthy. (Rebuttal- disputative
argumentation tendency). Obviously my point is
correct.

Interestingly, the performance-avoidance goal is also
found to have negative predictions for disputative argu-
mentation (f=0.149). Besides, of the three achieve-
ment goals, only the performance-avoidance goal is a
significant positive predictor of quick consensus-seeking
(B=0.256). This result indicates that the performance-
avoidance goal plays a role in the form of quick consen-
sus-seeking. In sum, the regression results suggest that
the achievement goals play a powerful role in predicting
three argumentative discourse styles.

Table 4 Stepwise regression model for predicting students’

discourse style

Beta t R?

Deliberative argumentation

Mastery goal 0612 5.908*** 033
Disputative argumentation

Performance-approach goal 0.57 5.32%%x 027

Performance-avoidance goal —0.149 —1.378*
Quick consensus-seeking

Performance-avoidance goal 0.256 2.21%* 048

*p<.05; **p<.01; **p < 001

Big Five personality and discourse styles

Correlation between the Big Five personality and discourse
style

We first performed descriptive statistics on Big Five per-
sonalities. Figure 6 presents the minimum, maximum,
mean, and standard deviation of each dimension of stu-
dents’ Big Five personalities.

Then, we conducted the Pearson correlation to test the
association between the argumentative discourse styles
and big five personalities. Table 5 shows the correlation
values among all the factors.

Statistically significant positive correlations are found
between openness, agreeableness, and deliberative argu-
mentation. And openness has a relatively closer relation
with deliberative argumentation than agreeableness,
which indicates that open students tend to participate
in the deliberative argumentation. Besides, among the
five factors of Big Five personality, only the extraver-
sion is significantly correlated to disputative argumen-
tation. It means that the participants who score high on
extraversion tend to form disputative argumentation. In
addition, openness, agreeableness, neuroticism are posi-
tively correlated with quick consensus-seeking. The cor-
relation coefficient value between neuroticism and quick
consensus-seeking is relatively high. This finding echoes
the viewpoint that neurotic students tend to avoid argu-
ments (Blickle, 1997).

Stepwise regression analysis of predicting argumentative
discourse style based on Big Five personality

In order to further evaluate the predictive power of the
Big Five personalities for the argumentative discourse
styles, we conducted the stepwise regression analysis.
We constructed three regression equations with delib-
erative argumentation, disputative argumentation, and
quick consensus-seeking as the outcome variables, and
five dimensions of personality traits as the predictor
variables. Results are presented in Table 6.
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Fig. 6 Descriptive statistics for Big Five personality

We can find that openness strongly predicts the
discourse styles of deliberative argumentation
(B=0.612). Moreover, agreeableness is also found to
have positive predictions (p =0.392). This result indi-
cates that openness and agreeableness play an impor-
tant role in deliberative argumentation. In addition,
only the extraversion can positively predict the dispu-
tative argumentation (p =0.72). The participants who
score high on extraversion would be more likely to
form disputative argumentation. Besides, neuroticism
strongly predicts quick consensus-seeking (p =0.509).
That is, the students with a higher score of neuroti-
cism tend to quickly seek consensus. To illustrate this
finding, we present the responses of student D with
high neuroticism scores to arguments as an example
(Extract 2):

Extract 2

Student C: I think Fast Diet isn’t a healthy way to
lose weight.

Student D: Yeah. It may be an effective way to
lose weight, but not healthy (with high neuroti-
cism scores).

Student E: But for obese people, obesity can also
lead to many diseases. So Fast Diet is a healthy
way for them to lose weight. How about you?
Student D: Ok, you may be right. I have no opin-
ion (Concession-quick seek consensus tendency).
Student C: I still don’t agree with your point of
view.

Student E: I don’t think we can reach a consensus.
Student D: Stop arguing, can we just pick a
point of view whatever? (Concession-quick seek
consensus tendency).

Surprisingly, agreeableness can positively predict
quick consensus-seeking (=0.473). In a word, we
think that the Big Five personality can effectively pre-
dict students’ argumentative discourse styles.

Discussion

This study explored the relationship between achieve-
ment goals, personality traits, and discourse styles of
collaborative scientific argumentation. We character-
ized students’ discourse style based on the argumenta-
tive moves. Then, correlation and stepwise regression
analyses disclosed the intricate relationship between
the achievement goals, personality traits, and argumen-
tative discourse style.

Predictive roles of achievement goals on argumentative
discourse styles

At present, some research on achievement goals in indi-
vidual settings has shown that they lead to different

Table 5 Correlation between the Big Five personality and
discourse style

Deliberative Disputative Quick
argumentation argumentation consensus-
seeking

Extraversion 183 796** —.165
Openness 761%* —.042 A1T7*
Agreeableness 650%% —.29%4 503**
Conscientiousness  —.101 299 —.299
Neuroticism —0.54 —.335 525%%

*p<.05; **p<.01

Table 6 Stepwise regression model for predicting students’
discourse style

Beta t R?

Deliberative argumentation

Openness 0612 4.565%** 0.69

Agreeableness 0.392 2.831**
Disputative argumentation

Extraversion 0.72 5.908*** 0.56
Quick consensus-seeking

Neuroticism 0.509 3.176** 045

Agreeableness 0473 2.347%

*p<.05; #*p<.01; **p < .001
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responses when students meet with challenges and dif-
ficulties (Butler, 2000; Midgley et al., 2001). The pre-
sent results confirm that students’ intentions to engage
in three argumentative discourse styles (deliberative
argumentation, disputative argumentation, and quick
consensus-seeking) were associated with individuals’
achievement goals.

The first finding of regression analysis reveals that mas-
tery goal is a significant predictor of deliberative argu-
mentation. Mastery goal has been shown to favor the
search for information from others (Cheung et al., 1998)
and is willing to cooperate with others (Kaplan, 2004;
Levy et al,, 2004). Students who pursue mastery goals
tend to carefully review, challenge, and compare different
ideas, and engage in a critical, yet constructive discus-
sion with a disagreeing peer. Our study further verified
the results of Asterhan (2018). However, in his study,
a weak association between performance-avoidance
goal and deliberative argumentation was found, which
was not replicated in our study. The reason for this dif-
ference may be that the correlation is not strong, and
more research is still needed to explore the relationship
between the performance-avoidance goal and delibera-
tive argumentation.

This study also finds that performance-approach
goal and performance-avoidance goal are two major
predictors of disputative argumentation. It suggests
that students who endorsed performance-approach
goals show more willingness to engage in disputative
discourse, which aligns with previous work (Darnon
et al., 2006; Sommet et al., 2015). When students pur-
sue the performance-approach goals, they attribute
their success or failure to their own ability and strive
to prove their excellent ability to others (Nicholls,
1984; Elliot & McGregor, 2001). Therefore, perfor-
mance goals usually lead students to react to a con-
flict by trying to show that they are right and others
are wrong (Darnon et al.,, 2006), which possibly leads
to disputative argumentation. Additionally, it is worth
noting that we find performance-avoidance goal has a
negative predictive effect on disputative argumenta-
tion. Even though this predictive effect is small, the
finding could be explained that when students pursue
performance-avoidance goals, they try to avoid them-
selves performing worse than others (Harackiewicz
et al,, 1998). This could also be explained from the
cultural perspective. For Chinese students, they were
influenced by face culture. Most of them are afraid
of losing face, so they tend to hide their honest opin-
ions in order to expose their shortcomings (Liu et al.,
2018; Zheng et al., 2018; Zhan, 2019). In this situation,
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students will avoid too many disputes and are unwill-
ing to participate in disputative argumentation. Finally,
performance-avoidance goal is also found to be asso-
ciated with quick consensus-seeking. When students
strive to avoid the demonstration of inferior perfor-
mance (high performance-avoidance goals), they are
more likely to let the peer lead and decide. In this situ-
ation, they tend to seek a quick consensus without fur-
ther exploration of differences (Asterhan, 2018).

Predictive roles of Big Five personality on argumentative
discourse styles

The results of the recent studies have shown that learn-
ers’ personality traits (Big Five Personality Traits) are
related to their tendency to approach or avoid arguing
with others (Babakhani, 2014; O’Connor & Paunonen,
2007; Feyter et al., 2012). The current study further
reveals that the different personality traits could lead to
different argumentative discourse styles.

The first finding of regression analysis reveals that
openness and agreeableness are two significant predic-
tors for deliberative argumentation. It suggested that
open students tend to comprehensively consider their
own and opposing ideas when facing disputes (Komar-
raju et al., 2011; Lounsbury et al., 2003), thus easily
forming deliberative argumentation. Blickle (1997)
found that scores on openness to experience correlated
significantly with those on the tendency to approach
arguments. Our study not only confirms this correla-
tion but also further proves that openness can predict
deliberative argumentation. In addition, agreeableness
can also significantly predict deliberative argumenta-
tion. This could be explained by cultural differences
that most Chinese students are influenced by collec-
tivism (Hofstede, 1980). Collectivist cultures attach
more value to interpersonal harmony and common
group goals (Inglehart, 2006). Under the influence of
collectivism, Chinese students are more likely to have
a high agreeableness score. Agreeable students tend to
be trusting, cooperative and may be receptive to differ-
ent views (De Raad & Shouwenburg, 1996; Vermetten
et al., 2001). And the groups with a higher average
agreeableness score tended to report fewer conflicts
and maintain a harmonious atmosphere (Yu, 2021).
These are all key factors of deliberative argumentation.
Additionally, extraversion significantly predicts dispu-
tative argumentation. Similar results could be found in
Nussbaum’s (2001) study. In an in-depth observational
study, he found a greater tendency of extroverts to
engage in argumentative behaviors. Our study further
verifies these results and could be explained by that the
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personality trait of extraversion usually reflects how
outgoing and assertive individuals are in social situa-
tions (Nussbaum & Bendixen, 2003). The extroverts are
much more confident in their ideas and interpersonal
skills (Nussbaum, 2001; Matthews & Zeidner, 2004), so
they are more likely to occupy a dominant position in
the argumentation, which may lead to the disputative
argumentation.

Additionally, this study also indicates the signifi-
cance of neuroticism and agreeableness for predicting
quick consensus-seeking. Neuroticism is likely to focus
on superficial features of the studied material instead
of achieving a deeper, meaningful understanding of it
(Entwistle & Waterston, 1988). Moreover, they have dif-
ficulties in coping with academic challenges and deal-
ing with disputes (Elliot & McGregor, 2001). Blickle
(1997) pointed out that the scores on neuroticism cor-
related significantly with the tendency to avoid argu-
ment. The present study further suggests that neurotic
students are more likely to give up quickly in argumen-
tation and form a consensus with others. In particular,
agreeableness also presents such a pattern. Agreeable-
ness involves compliance and cooperativeness, mak-
ing the agreeable individuals more likely to adjust their
original views in response to external demands (Slaats
et al.,, 1997; Vermetten et al., 2001). Even though agreea-
bleness has a less predictive effect on quick consensus-
seeking, the results still reveal that agreeable students
tend to maintain a harmonious discussion atmosphere
(Chamorro-Premuzic & Furnham, 2003), so it’s easy
to compromise in intense discussions and quickly seek
consensus.

Conclusion and implications

In this study, we refined the analysis approach of argu-
mentative discourse by focusing on the actual argu-
mentative moves rather than using questionnaires and
therefore, profiled students’ argumentative discourse
styles more comprehensively. In addition, this study
initially provided a deeper insight into the relation-
ships between students’ achievement goals, personal-
ity traits, and argumentative discourse styles. Results
unpack the significant role of achievement goals and
Big Five personality to predict argumentative dis-
course styles. These findings could provide important
implications for applying argumentation in the authen-
tic classroom and promoting students’ learning gained
from argumentation by fostering different discourse
styles.
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On the one hand, this study’s results can better help
teachers understand students’ behavior in collaborative
argumentation activities. For example, students’ fre-
quent rapid consensus-seeking argumentative moves
may be influenced by neurotic personality. On the
other hand, according to our results, teachers could
lead students to conduct deliberative argumentation,
which is more beneficial for their conceptual under-
standing and conceptual transformation (Asterhan
et al,, 2010; Asterhan & Babichenko, 2015; Schwarz &
Baker, 2016). To maximize the learning outcomes from
argumentation, teachers could consider orchestrating
instructional designs to guide students’ goals towards
co-construct knowledge and more important, deep
understanding, and to avoid guiding towards beating
or winning the debate. For example, by guiding them to
focus on problem-solving together rather than personal
competition, through which students are more likely to
conduct efficient deliberative argumentation. In addi-
tion, teachers can better understand the argumentative
tendency of students with different personalities and
consider whether and how the argumentation activity
can be applied to the class. For instance, facing neu-
rotic students, teachers should put them in groups with
agreeable peers, which appear to be able to moderate
the tension.

Limitations and future studies

There are several limitations of this study. The sample
size is related small and the participants came from only
one university, which could limit the generalizability of
the findings. Besides, our participants all resided in main-
land China, and the findings might be affected by the
Chinese socio-cultural context. In the future, the number
of research samples and duration of the activity should
be expanded. Replications in other cultural contexts and
topics could also be considered to verify the results.

In addition, this study only explored the predic-
tive effect of achievement goals and personality traits
on argumentative discourse styles, ignored the poten-
tial interaction effect between these two factors. Step-
wise regression analyses may be limited in revealing the
potential structural relationships. And this research did
not include other relevant variables that may lead to dif-
ferences in discourse style preferences. Future research
can dig out more influencing factors of argumentative
discourse style, and take into account the potential over-
lap between various factors and determine the unique
contribution of each.
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Appendix
Table 7

Table 7 Categories of the argumentative moves
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Category Description and examples

Claim A proposed explanations (or part of it) to the phenomena. Only the first turn involved in the proposition of the explanation is considered
a claim.
Example: I think Fast Diet is a healthy way to lose weight.

Reqg.claim  Request for a solution/explanation, request for an evaluation of a proposed explanation (or part of it), or request for a stance toward an

explanation that has been proposed.

Example: What do you think are the criteria for judging whether it is a healthy way to lose weight?

Agreement Overt verbal utterances of unreasoned agreement, a simple reconfirmation of the correctness of (part of ) a certain explanation.

Example: Yeah, | think so too.
Support

Any verbal, reasoned utterance that is intended to strengthen the epistemic status of an explanations.

Example: Fast Diet can play a role in regular detoxification of the human body, which can trigger long-term changes in the body that help

protect against aging and disease.

Opposition  Overt verbal utterances of disagreement, simple opposition to (part of) a certain solutions without providing any further justifications/

reasons of why they think so.

Example: I don't think Fast Diet is a healthy way to lose weight.

Rebuttal

Any verbal, reasoned utterance intended to weaken the epistemic status of a solution.

Example: Fast Diet is not necessarily a good way, it will bring bad psychological effects on people. Some studies have shown that Fast Diet

may make people often dizzy and cold.

Concession  Any overt verbal, unreasoned expression of agreement in a critical constellation, that is: when the content the discussant agrees to was

previously opposed by that same person.
Example:

A: Fast Diet is a healthy way to lose weight.
B: I think so.

C: But some studies show that weight loss due to Fast Diet can be easily rebounded by the stress it causes, which has no effect in the long

run. So Fast Diet is not a healthy way to lose weight.
B: You are right.
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