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TEACHERS ABILITY TO CONSTRUCT AND EVALUATE ARGUMENTS

Abstract

The aim of the present study was to examine science and non-science education secondary school
teachers’ skill to evaluate arguments, and how this skill relates to their skill to construct arguments and to
their perceptions about their ability to teach argumentation skills effectively. The study also examined
whether teachers’ arguments skills and their self-efficacy of teaching argumentation were domain specific.
Social-science education teachers, who teach literature and history, and physical science education
teachers, were asked to write two essays — one on a social topic and another on a socio-scientific topic—, to
evaluate the quality of written arguments and to complete an instrument assessing their self-efficacy of
teaching argumentation. Results showed that teachers’ ability to construct arguments predicted their ability
to evaluate arguments. Yet, although teachers expressed high self-efficacy in teaching argumentation in
both domains, their abilities to evaluate and construct arguments were not sufficiently developed, in neither
domain. The findings of the present study have important educational implications, suggesting that specific

attention needs to be paid on teachers’ skills of constructing and evaluating arguments.
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Teachers’ ability to construct arguments, but not their perceived self-efficacy of teaching, predict their

ability to evaluate arguments

1. Introduction

Argument skills are fundamental skills for the 21% century citizens of democratic societies.
Argument skills are related with critical thinking (Kuhn, 2018; 2019), students’ understanding of the nature
and complexity of knowledge and students’ conceptual understanding (Zohar & Nemet, 2002). Supporting
students’ argument skills, such as the ability to engage in argument from evidence and critique others’
reasoning, is part of the standards that teachers are called upon to implement (NGSS Lead States, 2013;
National Governors Association Center for Best Practices & Council of Chief State School Officers, 2010).
Although we have high expectations from teachers to promote students’ argument skills, little is known of
teachers’ ability to fulfill this expectation. The present work examines teachers’ ability to support the
development of students’ argument skills, focusing in particular on teachers’ ability to evaluate arguments.
Evaluating arguments is an essential skill for teachers in order to be able to offer constructive feedback to
students which will enable them to improve their argument skills. Appropriate evaluation and feedback
provide information on what high-quality performance looks like and in what direction students should
work in order to improve their performance (Hattie & Timperley, 2007). In addition, to get a better
understanding of how teachers evaluate arguments we have examined whether factors such as teachers’
own skills of constructing arguments and their perceptions of their ability to effectively teach argument
skills are related to their skills of evaluating arguments. Finally, given that the issue of domain specificity
of argument skills is still an open one (Schauble, 2018), we have examined whether teachers’ skills of

evaluating and constructing arguments are domain specific.

1.1. Teachers’ ability to support the development of their students’ argument skills.
Given the prominent role of teachers in the educational system, several researchers examined the
role of teachers in promoting students’ argument skills. In particular, McNeil and Krajcik (2009) examined

what kind of educational practices teachers use to support their students’ ability to write scientific
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justifications and explanations. The results, based on observations, showed that only one teacher — of the
six who took part in the study — was able to support students in developing an understanding that evidence
and explanations are the most important part of a scientific argument. Martin, Coffin and North (2007)
examining 38 students of history teachers found that only 3.4% of their arguments contained evidence and
counterarguments, suggesting that students need greater support for developing their argument skills.
Similar findings have been reported by Muringani and Mavunga (2009), who carried out an investigation in
order to examine whether teachers cultivate the argument skills of their students. The researchers examined
20 written essays, from tests in the courses of History and English. Results showed that English language
learners constructed poor arguments because the teachers did not provide enough opportunities for them to
exercise the skill properly, while in history the results were better because teachers in this area emphasized
the development of argument skills more.

Overall, the studies examining teachers’ ability to support the development of students’ argument
skills, using classroom observations, showed that not all teachers offer opportunities to their students and
support in order to develop students’ argument skills.

1.2. Teachers’ perceived self-efficacy for teaching argument skills effectively.

Self-efficacy, defined by Bandura (1997) as “beliefs in one’s capabilities to organize and execute the
courses of action required to produce given attainments” (p. 3), has been found to be related with
individuals’ behaviour, such as the persistence they show when dealing with obstacles, and their
achievements (Bandura, 1997). Teachers’ perceived self-efficacy, defined as teachers’ belief in their
personal efficacy to motivate and promote learning, appear to affect their teaching approach and the level
of academic progress their students achieve (Holzberger, Philipp & Kunter, 2013). Reviews showed that
teachers’ self-efficacy is positively related with teachers’ practices related to “classroom quality” (Zee &
Kooman, 2016) and their students’ achievement (Klassen & Tze, 2014). Teachers with high self-efficacy
beliefs have been found to show effective classroom management (Woolfolk, Rosoff, & Hoy, 1990), to
deploy more innovative teaching methods (Guskey, 1988), to encourage student autonomy (Woolfolk et

al., 1990) and to be more positive in their rating of students’ improvement regarding achievement and
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effort (Miller, Ramirez, & Murdock, 2017). Studies on teachers’ perceived self-efficacy for teaching
argument skills are scant. Audeniz and Ozdilek (2015) found that teachers showed quite high self-efficacy
regarding their ability to teach argumentation and their self-efficacy was further improved after engaging in
an intervention. Yet, there is no evidence, as far as we know, examining the relation between teachers’ self-
efficacy on teaching argument skills and their ability to teach argument skills, including their ability to

offer feedback and evaluate arguments.

1.3. The present study

The present study aims to form a better understanding of the support that teachers offer to their
students for the development of their argument skills. We examine teachers’ ability to construct arguments,
their ability to evaluate arguments and their perceptions of their ability to teach effectively argumentation
(Research question 1). We then examine if teachers’ ability to construct argument and their perceptions of
their ability to teach argumentation predict their ability to evaluate arguments (Research question 2). We
have hypothesized that teachers would exhibit high self-efficacy regarding their ability to teach argument
skills effectively and that their perceptions about their self-efficacy of teaching would be related to their
skills in evaluating argument skills.

Finally, in the present work we address the issue of domain specificity of argument skills,
examining whether teachers’ ability of constructing and evaluating arguments, as well as their perceptions
of their ability to teach argumentation, are domain specific (Research question 3). There is an open debate
in the literature about the relative importance and role of domain-specific knowledge compared to the role
of domain-general knowledge in students’ and teachers’ successful engagement in reasoning (Stevens,
Wineburg, Herrenkohl, & Bell, 2005). To address this issue, we have included in our sample teachers from
two different disciplines, social-science education teachers, who teach literature and history, and physical
science education teachers, who teach science education. We have hypothesized that there will be
differences among the two groups, of social-science and physical science education teachers, in how they

use evidence in arguments in the science and history domains. In particular, we expect that teachers will
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show better argument skills in their domain of expertise. To exclude the possibility that any possible
differences between the two groups of teachers in a particular domain might be attributed to differences in
their prior knowledge, we have also included a test of prior knowledge.

To examine teachers’ ability to evaluate arguments and how this ability is related to teachers’ own
argument skills and their perceptions of their ability to teach argumentation skills effectively, we asked 104
secondary school teachers, social-science and physical science education teachers, to write an essay on a
physical science topic and on a history topic in order to assess their argument skills in their domain of
expertise and in another domain. Moreover, teachers were asked to rank 12 arguments as weak, moderate
and good to assess their ability to evaluate arguments and to complete the Argumentation Self-Efficacy
Scale (Audeniz & Ozdilek, 2015) to assess their perceptions of their ability to teach argumentation

effectively.

2. Methods

2.1. Participants and design

Stratified sampling and then a simple random sampling were used in order to select a representative
sample of 100 teachers out of the 302 secondary education teachers of a particular district in a South
European country. We sent 100 questionnaires, 60 to social-science education teachers and 40 to physical
science education teachers. 52 of the teachers who received the questionnaires completed them and
returned them to the researcher. We also recruited a convenient sample of 52 secondary education teachers,
from the same district, who attended a compulsory one-day professional development programme,

organized annually by the Ministry of Education.

Overall, the participants of the study were 104 secondary education teachers, teaching 13- to 18-
year-old students. Almost half of the participants, 53.8%, were social-science education teachers who teach
literature or history (Mage = 35, SD = .92; Females = 48), and the other half, 46.2%, were physical science
education teachers who teach physical science (Mage = 37, SD =.75 ; Females = 32).

2.2. Materials
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2.2.1. Individual argument skills.

In order to evaluate the argument skills of teachers and especially their ability to use evidence in
order to express their views on controversial topics, we asked the participants to read two texts — one a
history issue and the other a socio-scientific issue — they were then asked to write a report on these two
controversial issues.

The historical issue — adapted from the books written by Svolopoulos (2009) and Tsintsilonis
(2000) — was about a war from the recent history of participants’ country. In particular, the text outlined a
debate on whether the result of the war was the fault of their country’s leader or not. The socio-scientific
issue — adapted from the Allen and Freeman’s (2002) article — was about the Kyoto Protocol. In particular,
the text outlined the debate of whether or not the USA must sign the agreement.

After the teachers read the two texts, they were asked to write their opinion on the topic. In
particular, they had to address the following tasks: “After reading the text, write your personal position
about whether the outcome of the war was the fault of your country’s leader or not” and, “After reading the
text, write your personal position about whether the Kyoto Protocol should be signed by the USA or not.”

2.2.2. Teachers’ prior knowledge.

In order to investigate the prior knowledge of teachers, we asked the participants before completing
the individual argument task, to answer two open-ended questions, concerning each of the issues that were
used in the present study. The question for the historical issue was: ‘“What do you know about the issue of
accountability on the XXX war?’’; and the question for the socio-scientific issue was: ‘“What do you know
about the issue of ratifying the Kyoto Protocol relating to the global planet?’’

2.2.3. Teachers’ ability to evaluate written arguments.

In order to investigate the ability of teachers to evaluate arguments we asked participants to rank 12
arguments as weak, moderate and strong. The first six arguments were about the history issue and the other
six were about the socio-scientific issue. This tool format was based on other tools which were used in
previous studies (Gwee & Damodaran, 2015). For each issue, we developed 2 weak arguments, 2

arguments of moderate quality and 2 strong arguments. Examples of each category of argument are
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presented in Appendix A, Table Al. The results of our analyses, using Cronbach’s alpha to estimate the
internal consistency reliability, showed that the Scale’s reliability was acceptable, for the history issue
items (a = 0.80) and for the socio-scientific issue items (a = 0.77). Also, the correlation between the two
sets of items was statistically positive (r = 0.35).

2.2.4. Teachers’ perceptions about their ability to teach argument skills effectively.

In order to investigate teachers’ perceptions about their ability to teach argument skills effectively
as part of their educational practice, we used the Argumentation Self-efficacy Scale which was developed
by Aydeniz and Ozdilek (2015). The Argumentation Self-efficacy scale consisted of three parts and
included 30 items. Six items of the scale focused on argument development (planning) efficacy (e.g. | feel
confident about my ability to design learning tasks to engage my students in small-group argumentation),
19 items were related to the lesson implementation (instruction) efficacy (e.g. | feel confident about my
content knowledge to guide my students to effectively engage in argumentation) and five items were
related to the assessment (evaluation) of students’ learning during argumentation (e.g. | do not know how
to use students’ arguments as a measure of their learning). The rating range for all of the questions was
from strongly disagree (score 1) to strongly agree (score 5) and was presented in a 1-5 Likert scale (1 =
strongly disagree, 2 = disagree, 3 = undecided, 4 = agree, and 5 = strongly agree). To test the reliability of
the scale, we calculated Cronbach’s alpha. The results of our analyses showed that the Scale’s reliability
was good, for the first subscale (a = 0.76), the second subscale (a = 0.80), the third subscale (a = 0.77) and
the whole scale (a = 0.97). The correlations between the subscales were statistically significant (r = 0.49
between the first and the second sub-scales; r = 0.50 between the first and the third sub-scales, and r = 0.47
between the second and the third sub-scales).

2.3. Procedure

Half of the participants competed a hard copy of the instruments in a room where the researcher
was present, before the start of a professional development course. The other half of the participants
completed the instrument online, using the Google Doc Forms tool. The tool controlled the time for

completion of the instruments and the sequence of administration of the instruments. Teachers were asked



TEACHERS ABILITY TO CONSTRUCT AND EVALUATE ARGUMENTS

to first complete the prior-knowledge test, then the individual argument instrument and finally the test
which assessed their perceptions about the importance of supporting the development of students’
argument skills. The order of administration of the instruments on the two topics — history topic and socio-
scientific topic — was counterbalanced across subjects. The instructions and the time that participants had
available for completion of the instruments were identical between the participants who completed a hard
copy of the instruments and the participants who completed the instruments electronically. No significant
differences were observed between the participants who completed the instruments electronically and the
participants who completed a hard copy of the instruments in their performance in all the variables that we
examined in the present study. Hence, for simplicity, results for the two samples are combined.
2.4. Coding

2.4.1. Individual argument.

The length of the participants’ responses in the individual arguments instrument ranged from 40 to
60 words in the history topic and from 40 to 50 in the socio-scientific topic for the social science education
teachers and from 30 to 45 words in the history topic and from 35 to 50 in the socio-scientific topic,
respectively, for the physical science education teachers. The social science education teachers’ texts
contained on average 3.13 idea units (SD = 1.23) in the history topic and 2.36 (SD = 1.25) in the socio-
scientific topic and the physical science education teachers’ text contained 2.71 units (SD = .89) in the
history topic and 4.17 (SD = 3.45) in the socio-scientific topic. To examine the participants’ argument
skills, we employed three criteria. The first criterion (level of argument), examined whether participants
focused only on their own position, if they criticized the opposing position, and whether they employed
evidence. Responses to the initial questions in the individual argument skill instrument provided the basis
for the coding of the participants’ quality of argument. Firstly, the participants’ responses were segmented
into idea units. Each phrase which contained a new idea, position or statement was considered as a separate
idea unit. Then each idea unit was ranked in one of five levels based on the coding schemes developed by
Kuhn, Zillmer, Crowel and Zavala (2013) and Sadler (2006), based on Toulmin’s (1958) work. (1. Claim

without a justification, 2. Claim with justification, 3. Claim with justification and evidence, 4. Claim with
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justification and evidence and a reference to the opposite position, 5. Claim with justification and evidence
and a reference to the opposite position with evidence). A description of each level, along with examples
are presented in Appendix A in Table A2. We focused particularly on Levels 4 and 5, which represent
advanced argument skills.

The second criterion was the type of evidence employed, examining three types of evidence (a)
evidence from the texts provided, (b) evidence from the teachers’ own general knowledge, involving
information that was not included in the text, and (c) evidence based on a combination of the two previous
sources.

Finally, the third criterion was the amount of evidence that the participants employed in their
arguments. We calculated the total number of pieces of evidence that participants employed in their report
to address the question in the individual argument instrument, adding all the pieces of evidence that were
included in all the idea units of participants’ reports. The correlations between the criteria were statistically
significant (r = 0.35 between the first and the second criteria; r = 0.49, between the first and the third
criteria and r = 0.52, between the second and the third criteria).

Two coders — the first author and one other researcher — engaged in the coding of the participants’
argument skills, blind to the identity and the specialization of the participants. Kappa statistic and the
intraclass correlation co-efficient (ICC) were used to test interrater reliability. Reliability was calculated
based on 25% of the data with Cohen‘s Kappa 0.84 for segmentation to idea units and 0.82 for judging the
quality (level) of each idea unit. For the segmentation of the idea units the intraclass correlation co-efficient
(ICC) was 0.942 and for coding the quality of idea units the ICC was 0.974 indicating good reliability. Any
differences were resolved through discussion. After establishing inter-rater reliability, the remaining
individual written texts were segmented and coded by one of the raters, the first author, again blind to the
identity and the specialization of the participants.

2.4.2. Prior knowledge.

To code the participants’ responses to the open-ended questions that were used to assess their prior

knowledge on the history and socio-scientific topics, we developed a coding scheme based on existing
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coding schemes for coding prior knowledge (Morrison & Luttenegger, 2015). In particular, the coding
scheme involved four levels: The responses of the participants who claimed that they did not know
anything about the issues and they could not provide any information or comment, were classified at the
first level; the responses of the participants that claimed to have at least some relevant knowledge about the
issues were classified at the second level; the responses of the participants who claimed that they were
aware of the issues and were also able to make a simplified reference to it were classified at the third level;
and the responses of the participants that claimed to have knowledge on the issue and made a detailed
analysis of it were classified at the fourth level. The participants’ responses to the prior knowledge task
ranged from 60 words to 150 words in both studies. Cohen’s kappa for assessing interrater reliability in
coding the prior-knowledge test was 0.88.

2.4.3. Teachers’ ability to evaluate written arguments.

Teachers’ ability to evaluate individual written arguments was based on their judgments for ranking
12 arguments, 6 for each topic, as weak, of moderate quality, or as strong arguments. Each correct
judgment received 1 point. Participants with 1 or 2 correct answers out of 6 were considered as not having
a sufficiently developed ability to evaluate arguments. Participants with 3 or 4 correct answers out of 6
were considered as having developed a moderate capability for argument evaluation whereas participants
with 5 or 6 correct answers out of 6 were considered as having a strong capability to evaluate arguments
(Regala-Flores, 2007). For each participant, we calculated two scores, representing their capacity to
evaluate arguments in the history topic and in the socio-scientific topic. Also, an overall score was
calculated, by adding their scores on the two topics, representing their overall ability for argument
evaluation. The results of our analyses showed that the Scale’s reliability was acceptable, for the first
history topic (a = 0.86) and for the socio-scientific topic (a = 0.88).

2.4.4. Teachers’ perceptions about their ability to teach argument skills effectively.
Teachers’ perceptions about their ability to teach argument skills effectively was judged based on their
rating of the 30 questions of the Argumentation Self-efficacy Scale, which was developed by Aydeniz and

Ozdilek (2015). The instrument included three aspects of teachers’ perceptions about their effectiveness to
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teach argumentation: (a) One aspect assessed the teachers’ perceptions about their ability to plan their
lesson, in order to develop students’ argument skills (b) another aspect assessed the teachers’ perceptions
about their ability to implement a plan in the classroom and (c) the final aspect assessed the teachers’
perceptions of their ability to assess the level of students’ learning, concerning the construction of
evidence-based arguments. Participants were asked to express the degree to which they agree with each
statement presented in the instrument using a 1-5 Likert scale with rating range from strongly disagree
(score 1) to strongly agree (score 5). A mean score was calculated for each of the three aspects of teachers’

perceptions of their ability to teach argumentation that the instrument examined.

3. Results
3.1. Preliminary Analysis
Data were first screened for normality, to determine if they were normally distributed. All the

variables were normally distributed and presented in the Table 1 below.

Insert Table 1

3.2.1. Teachers’ skills for constructing arguments

Teachers’ ability to construct arguments, to evaluate arguments and their perceptions of their ability
to teach effectively argumentation were examined to address research question 1. To assess participants’
skills for constructing arguments, we examined the participants’ responses in the individual argument skill
instrument. We employed three criteria to assess argument skills, the level of arguments, the type of
evidence and the amount of evidence.

Level of argument. The results showed that in the history topic, 5.9% of the idea units produced
by teachers — both social science and physical science education teachers — involved only claims,
containing no data (Level 1), 23.1% included claims and justification (Level 2), 46% involved claims with

justification and evidence (Level 3), 13.4% involved justification of the claim using evidence and a simple
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reference to the opposing position (Level 4) and the 11.6% involved a justification of the claim by using
evidence and a justification of the criticism of the opposing position by using evidence (Level 5). Our
results showed that only a minority of teachers showed advanced argument skills, since only 13.4% of the
arguments produced by teachers were of level 4 and even less, 11.6%, were of level 5. In the socio-
scientific topic, 4.2% of the idea units involved only claims, containing no data (Level 1), 17.3% included
claims and justification (Level 2), 60.2% involved claims with justification and evidence (Level 3), 11.6%
involved justification of the claim using evidence and a simple reference to the opposing position (Level 4)
and the 5.7% involved a justification of the claim by using evidence and a justification of the criticism of
the opposing position by using evidence (Level 5). Our results showed that only a minority of teachers
showed advanced argument skills, since only 11.6% of the arguments produced were of level 4 and even
less, 5.7%, were of level 5.

Type of evidence used. We have also investigated the type of data that was used by the teachers
both in the history and socio-scientific issues. The 64.3% of the participants used evidence from the texts
provided by the researchers, 13.5% used evidence based on teachers’ own general knowledge and 22.2%
used evidence which was based on a combination of the two previous sources — general knowledge and the
provided texts.

Amount of evidence used. Additionally, we investigated the amount of evidence used by teachers
overall, in both topics. In the history topic, 26.8% of the teachers used one piece of evidence, 25% used
two pieces of evidence, 9.6% used three pieces evidence, 2.9% used four pieces of evidence, and 1.9%
used five pieces of evidence, 2.9% used eight pieces of evidence and 30.8% of teachers used no evidence.
In the socio-scientific issue, 32.7% used one piece of evidence, 30.8% used three pieces of evidence, 3.8%
used four pieces of evidence and 32.7% used no evidence.

3.2.2. Teachers’ skill for constructing arguments in different domains

To examine whether the teachers’ argument skills were specific to their domain of expertise

(Research question 3), we examined social science and physical science education teachers’ argument

skills in the two topics.
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We conducted an ANCOVA test with the quality of arguments, that is, the number of level 5
arguments produced, as the dependent variable, the specialization of teachers (social science and physical
science education teachers) as the independent variable and prior-knowledge as the covariate. The results
showed that there was no statistically significant difference between social science and physical science
education teachers in the type of arguments they produced, neither in the history topic F(1, 26) = 2.16, p =
.13 — M = 1.04 (SD = 0.037) for the social science education teachers and M = 1.1 (SD = 0.06) for the
physical science education teachers — nor in the socio-scientific topic, F(1, 26) = 2.14,p=.92 - M =1.03
(SD = 0.17) for the social science education teachers and M = 1.15 (SD = 0.17) for the physical science
education teachers . Also, we conducted an ANCOVA test, including both level 4 and level 5 arguments as
indicators for the quality of arguments for the dependent variable, the specialization of teachers (social
science and physical science education teachers) as the independent variable and prior-knowledge as the
covariate. The results showed that there was no statistically significant difference neither in the history
topic F(1.25) = 1.24, p = .37 nor in the socio scientific topic, F(1, 23) = 1.27, p = .35.

Type of evidence used. To examine further whether teachers’ argument skills were specific to their
domain of expertise we examined whether there were differences in the type of data that the teachers
employed. We conducted an ANCOVA test with the evidence type as the dependent variable, the
specialization of teachers (social science and physical science education teachers) as the independent
variable and prior-knowledge as the covariate. The results for the history topic showed that social science
education teachers used more evidence from a combination of general knowledge and the provided texts
(M =1.6, SD = 0.07) than physical science education teachers (M = 1, SD = 0.04), F(1, 47) = 7.25, p = .01.
The results for the socio-scientific topic also showed a significant difference between the social science and
physical science education teachers in the type of evidence they used, F(1, 47) = 7.22, p = .01. In
particular, the physical science education teachers used more evidence from provided texts (M = 2.8, SD =
0.06) than the social science education teachers (M = 2, SD = 0.04).

Amount of evidence used. We conducted an ANCOVA test with the amount of evidence used by

teachers as the dependent variable, the specialization of teachers (social science and physical science
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education teachers) as the independent variable and prior-knowledge as the covariate, for the history and
socio-scientific topics, to examine whether there were differences in the amount of the data used between
the two groups of teachers. The results showed that there were no significant differences between the two
groups of teachers on the total amount of evidence used by the participating teachers in neither the history
topic, F(1, 47) = 1.24, p = .28 nor the socio-scientific topic, F(1, 49) = 1.24, p =. 24.

3.3. Teachers’ ability to evaluate written arguments in different domains

To assess teachers’ ability to evaluate arguments, we examined their ability to evaluate arguments
in (a) the history issue and (b) the social-scientific issue by asking them to rank 12 arguments, 6 for each
topic, as weak, of moderate quality, or as strong arguments.

Social-science education teachers. On examining the social-science education teachers’ argument
evaluation ability in history, their domain of expertise, results showed that 12.6% of social science
education teachers exhibited strong, 56.8% moderate and 30.6% weak argument evaluation skills.
Regarding the social science education teachers’ argument evaluation capacity in the socio-scientific
domain, one that they were not experts in, results showed that 13.1% of social science education teachers
showed good, 50.9% moderate and the 36% weak argument evaluation skills. Results showed that the
majority of social science education teachers in both issues showed moderate evaluation capacity.

Physical science education teachers. Examining the physical science education teachers’
argument evaluation skills in the history domain, one that they were not experts in, results showed that
18% of the physical science education teachers exhibited good, 46% moderate and 36% weak argument
evaluation skills. With regards to the physical science education teachers’ argument evaluation ability in
their domain of expertise, on the socio-scientific issue, results showed that 14% of the physical science
education teachers showed good, 36% moderate and 50% weak argument evaluation skills. Half of
physical science education teachers showed moderate evaluation ability in the history issue and weak
evaluation ability in the socio-scientific issue.

To examine if teachers’ ability to evaluate arguments is domain specific (Research question 3), we

compared teachers’ ability to evaluate arguments in their domain of expertise and in another domain. A t-
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test for dependent samples was conducted to compare the teachers’ ability to evaluate the quality of
arguments in their domain of expertise and in another domain. The analysis showed that there was no
statistically significant difference in social science education teachers’ ability to evaluate the quality of
arguments in the history topic (M = 3.5, SD = 1.4) and in the socio-scientific topic (M = 2.7, SD = 1.6),
t(26) = 10, p = .108. No significant differences were also observed in physical science education teachers’
ability of evaluating the quality of arguments in the history (M = 3.4, SD = 1.4) and in the socio-scientific
topic (M = 2.8, SD = 1.4), t(26) = 1.07, p = .4. The results showed that teachers’ ability to evaluate
arguments is not domain specific.
3.4. Teachers’ perceptions about their ability to teach argumentation skills effectively

To examine teachers’ perceptions about their ability to teach argumentation skills effectively during
their educational practices, we examined the participants’ responses in the Argumentation Self-Efficacy
Scale. As seen in Table 2, the majority of social science and physical science teachers, 69%, agree that
their lesson plan should include activities for the development of students’ evidence-based argument skills
and 69.2% of them believe that they have the proper skills to be able to evaluate their students’ argument
skills.

Insert Table 2

We further examined teachers’ perceptions on the three sub-categories of the Argumentation Self-
Efficacy Scale, that is the teachers’ perceptions of their ability (a) to plan their lesson in order to develop
students’ argument skills (b) to implement a plan in the classroom and (c) to assess the level of students’
learning, concerning the construction of evidence-based arguments. Table 3 shows the means of social
science and physical science education teachers’ perceptions of the plan learning activities, the
implementation and the evaluation for the two topics.

To examine if there were domain differences in teachers’ perceptions of their ability to teach
argumentation (Research question 3) we compared teachers’ perceptions in the two topics. T-tests showed

that neither social science nor physical science education teachers’ perceptions of their ability to teach



17
TEACHERS ABILITY TO CONSTRUCT AND EVALUATE ARGUMENTS

argumentation differ between the history and the socio-scientific topic (t(26) = 3.32, p = .9; t(26)=0.87, p =
.6, respectively). As seen in Table 3, teachers exhibited the same level of self-efficacy in teaching
argumentation in both their domain of expertise and in another domain, outside of their expertise.

Table 3

3.5. Predicting teachers’ ability to evaluate arguments from teachers’ skill to construct argument

and their perceptions of their ability to teach argumentation effectively

To examine our second research question, namely whether teachers’ skills of constructing
arguments and their perceptions about their ability to teach argument skills effectively, predicted teachers’
ability to evaluate argument skills, we pursued a linear regression analysis, where the teachers’ overall
ability to evaluate arguments in both the history and the socio-scientific topic was the dependent variable
and the teachers’ overall argument skills in both the history and the socio-scientific issues, which were
based on the quality of arguments — the number of level 5 arguments produced — and their overall
perceptions about their ability to teach argumentation in both the history and the socio-scientific issue,
were the predictor variables. Although the regression model was not statistically significant (R? =.109, F(2,
24) = 2.59, p= .09), teachers' skills to construct arguments was a statistically significant individual
predictor (B = 2.7, SE B = 1.19, b = .42, p =.03), whereas teachers' perceptions of their ability to teach
argumentation was not a statistically significant predictor (B =-.02, SEB =1.71, b =-.003, p =.98). To
examine further our findings, we run the model with only teachers’ overall argument skills to construct
arguments as the predictor and teachers’ overall ability to evaluate arguments as the dependent variable.
The regression model was statistically significant, R? = .836, F(2, 163) = 4.36, p = .03, and teachers' skills
to construct arguments was a statistically significant individual predictor (B =2.9,SEB =1.17,b=.42,p =
.02).

4. Discussion
The present study extends previous research by examining in-service teachers’ ability to construct

arguments, their ability to evaluate arguments and their perceptions about their ability to teach argument
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skills effectively. It particularly examines whether teachers’ ability to construct arguments and their
perceptions of their ability to teach argument skills effectively predicts teachers’ ability to evaluate
arguments, which is fundamental for providing feedback and supporting students to sufficiently develop
their argument skills. In addition, the present work examines if these skills — argument construction and
evaluation — and perceptions of teaching argumentation, as well as the relation between them, are domain
specific.
4.1. Teachers’ ability to construct arguments, evaluate arguments and their perceptions of their
ability to teach argumentation effectively

Our results show that teachers, both social science education teachers — who teach literature and
history — and physical science education teachers — who teach science, did not have well-developed skills
in neither the ability to construct arguments nor to evaluate arguments (Research question 1). In particular,
teachers exhibited limitations in generating two-sided arguments and employing evidence systematically to
justify their claims. Although teachers had university level education and they acquired content knowledge
about their domain of expertise, they did not use evidence to justify their positions. The teachers appeared
not to have sufficiently mastered the skill of constructing evidence-based arguments in order to make their
arguments less vulnerable to a possible refutation. Similar conclusions were drawn by Cetin et al. (2014)
and Simon et al. (2006), who found that pre-service and in-service teachers were unable to deal with
controversial issues as they exhibited problems in producing counterarguments and rebuttal arguments. The
fact that a considerable percentage of the teachers in the study expressed their opinions without
justification, or they used claims in a simplistic way without using evidence, shows that they have not
sufficiently developed the ability to construct evidence-based arguments and the understanding of the need
to use evidence to back up a claim.

With regard to the teachers’ ability to evaluate arguments, results show that the majority of social
science and physical science education teachers had moderate to weak ability to evaluate arguments in both
the history and the socio-scientific issue. This finding is consistent with Osborne et al. (2004), who also

identified problems in the science educators’ ability to evaluate students’ arguments. The finding that
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teachers exhibit difficulties in evaluating arguments is a matter of concern, given that appropriate
evaluation and feedback is fundamental for supporting students to improve their performance (Hattie &
Timperley, 2007). Given the central role of teachers in supporting students to develop their argument skills,
special attention needs to be paid on how we can support teachers to develop their ability to evaluate
arguments. Empirical evidence show that teachers benefited from training which aimed to develop their
argument skills (lordanou & Constantinou, 2014). The findings of the present study show that there is a
need for programs tailored directly towards supporting all teachers, across all domains, to develop their
argument skills and their understanding of the criteria of evaluating arguments. The content of those
programs, whether for example they should focus on promoting epistemic norms, genre of exposition
writing, or other futures in order to be effective in promoting teachers’ argument skills, only further
research can determine.

The finding of teachers’ high perceived self-efficacy in teaching effectively argumentation in their
classrooms, despite the fact that teachers’ skills to construct and evaluate arguments were not sufficiently
developed, is a matter of concern. Teachers reported that they could prepare and conduct lessons in such
way as to support students’ argument skills, particularly their ability to use evidence-based arguments.
They also reported that they had the skills to assess effectively their students’ arguments. Furthermore,
teachers reported that they considered themselves capable to teach argumentation in the science domain to
the same extent as they can teach argumentation in the history domain, despite their domain of expertise.
This last finding may suggest that teachers’ do not have a sufficiently developed awareness of the
distinctive characteristics of the epistemology of each discipline, which is fundamental for developing
learning goals and support the learning process of their students (see Goldman, Britt et al. 2016).

4.2. Domain-specificity of argument skills

Our results to the question of whether secondary school teachers’ argument skills were specific to
their domain of expertise (Research question 3), show that the teachers’ argument skills were not specific
to their domain of expertise. The teachers’ prior knowledge did not seem to help in developing two-sided

positions about an issue, as it was evident by the small percentage of teachers who produced
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counterarguments even in their domain of expertise. These findings are in line with previous research
(lordanou & Constantinou, 2015), suggesting that prior knowledge is not a sufficient condition for skilled
argumentation.

Some domain differences were observed regarding the type of evidence employed between the
social science and physical science education teachers. Physical science education teachers used more
evidence from the provided texts in the socio-scientific topic, whereas social science education teachers
used a combination of evidence, from both their prior general knowledge and the provided texts, for the
history topic. One possible explanation is that physical science education teachers have more objective
views about knowledge and that is why they used only “objective” data whereas social science education
teachers may believe that historical knowledge is more subjective, so that is why they also used their own
opinions to support their views. This finding supports the view that the epistemic standards, that is the
standards one employs for knowledge formation and evaluation, are domain specific (Duncan, Chinn, &
Barzilai, 2018; lordanou, 2016a; 2016b). The present data, though, does not enable us to draw conclusions
regarding possible relations between teachers’ epistemic beliefs and their argument skills. Further research
is required to examine this possibility. We cannot also rule out other possibilities which might have
contributed to the results, such as emotions and identity (Darner, 2019; Nyhan & Reifler, 2010; Rosenau,
2012), given that the history topic was relevant to the participants’ country whereas the socio-scientific
topic was about someone else’s country, which constitutes one of the limitations of the present study.
Future research is indicated to examine further the issue of domain-specificity of teachers’ argument skills,
using different topics.

Teachers’ ability to evaluate arguments and their perceptions of their ability to teach argumentation
appeared also not to be domain specific. Although one would expect teachers to exhibit a better ability to
evaluate arguments and a higher self-efficacy in teaching argumentation in their domain of expertise than
in another domain, this was not the case. One possible explanation of the finding that no significant
differences were observed in teachers’ ability of evaluating the quality of arguments between the history

and the socio-scientific topic, might be teachers’ argument skills, which have been found in the present
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study not to be sufficiently developed in neither their domain of expertise nor in another domain outside of

their expertise. This possibility is further examined in the section 4.3. below.

4.3. Predicting teachers’ ability to evaluate arguments from their ability to construct arguments and
their perceptions of their ability to teach argument skills

On examining if the teachers’ ability to evaluate arguments and their perceptions of their ability to
teach argumentation predicted teachers’ ability to evaluate arguments (Research question 2), our findings
showed that the teachers’ ability to construct arguments predicted their ability to evaluate arguments. This
finding is in line with our hypothesis, showing that if teachers do not have strong argument skills how will
they be able to evaluate their students’ arguments and support them to develop this ability. This finding has
important educational implications, suggesting that investing in promoting teachers’ own argument skills
might be a promising endeavor towards equipping teachers with the skills needed in order to support their
students in developing argument skills.

The teachers’ perceptions of their ability to teach argumentation effectively — perceived self-
efficacy — did not predict their ability to evaluate arguments. In general, teachers appeared to be very
confident regarding their ability to teach argumentation. In other words, the teachers, regardless of the level
of their argument skill, considered themselves capable of supporting their students to develop strong
argument skills. This finding shows that there is a gap between teachers’ perceptions of their ability to
teach argument skills effectively and their actual skills in constructing and evaluating arguments. Teachers
seem to over-estimate their ability to teach argumentation or do not have self-awareness of their argument
skills and their ability to evaluate arguments. Future research needs to examine how teachers build their
teaching self-efficacy (Morris, Usher & Chen, 2017), particularly their self-efficacy for teaching
argumentation, and how to support teachers to develop better self-awareness of their argument skills.

4.4. Educational Implications
The findings of the present study, showing that teachers do not have adequately developed

argument skills and that they exhibit difficulties in assessing arguments, are of particular concern. Since the
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development of students’ argument skills constitutes one of the main goals of contemporary curriculum
(NGSS Lead States, 2013; National Governors Association Center for Best Practices & Council of Chief
State School Officers, 2010), it is important to equip teachers with the necessary tools that will enable them
to support their students in achieving this goal. Yet, the finding of the present study, of a connection
between teachers’ ability to evaluate arguments and their own skills of constructing arguments, has
important educational implications, suggesting that teachers’ own argument skills play a key role in their
ability to evaluate arguments which is closely connected with teachers’ ability to support the development
of students’ argument skills. Teachers need to develop their own argument skills in order to be able to help
their students develop theirs, by engaging in particular programs which aim to develop argument skills
(lordanou & Kuhn, 2019; lordanou, Kuhn, Matos, Shi & Hemberger, 2019).

Education of the 21st century should aim to support the development of thoughtful, active and
emancipated students, with strong critical thinking skills, who will be able to respond effectively to the
various challenges of modern times. Therefore, reconsidering the educational practices that are currently
employed is necessary and crucial in order to be confident that we provide students with all the necessary
knowledge and skills, with which they could strengthen the democratic nature of human society. Now that
the phenomenon of globalization is expanding, education must support the development of students'
argument skills, so that they will be able, as responsible citizens, to take positions on critical, local and

global issues and to create a fairer society.
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Table 1
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Descriptive Statistics for Participants’ Argument Skills, Ability to Evaluate Arguments, Perceptions

of their Ability to Teach Argumentation and Prior Knowledge

Variables

Teachers’ skill for constructing arguments

Mean number of arguments of level 4 and 5 constructed

Mean of number of evidence from the text or from a
combination of general knowledge and text used (Type of
evidence)

Total amount of evidence in history issue

Total amount of evidence in socio-scientific issue

Total number of evidence in history and
Socio-scientific issue

Teachers’ skill for evaluating arguments
Social science education teachers’ argument evaluation
capability in history, based on the number of correct evaluation
of arguments
Physical science education teachers’ argument evaluation
capability in socio-scientific issue based on the number of

correct evaluation of arguments

Mean

2.6

3.1

2.55

4.93

2.76

3.56

2.79

SD

71

141

1.37

3.67

92

1.33

.95

Skewness

-.451

-073

3.15

877

.004

512

-362

Kurtosis

-.79

-.733

-1.59

-1.74

-.899

-312

-486
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Teachers’ overall capability to evaluate arguments in history 6.34 298 .322 -433
and socio-scientific issue based on the number of correct
evaluation of arguments
Score of teachers’ perceptions of their ability to teach 3.82 54 -162 -344
argumentation
Mean of Prior-Knowledge in the history topic 2.87 78  -99 -.22

Mean of Prior-Knowledge in socio-scientific topic 2.47 89 -61 -.39
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Table 2

Teachers’ Perceptions about their Ability to Teach Argumentation Skills Effectively

Teachers’ Perceptions  Disagree Completely Disagree  Undecided Agree  Agree Completely

Plan learning activities 1.5% 6.9% 23% 33.7% 35.3%
to engage students in

evidence-based arguments

Implement a plan in the classroom 3.3% 11.8% 22.3% 40.7% 19.95%

Evaluate students’

evidence-based arguments 1.3% 11.2% 18.3% 44.9% 24.3%
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Table 3
The Means of the Planned Learning Activities, the Implementation and the Evaluation for the two

Groups for the Two Topics

Variables Social-science Social-science Physical  science Physical science
education education teachers  education teachers  education teachers
teachers in socio-scientific  in history in socio-scientific
in history issue issue

Teachers’ perceptions

about their ability to:

Plan learning 3.97 (SD = 058) 36 (SD = 0.46) 3.84 (SD =0.63) 3.65 (SD = 0.48)
Implement the 3.52 (SD = 0.6) 3.73 (SD = 0.46) 3.63 (SD =0.46) 3.83 (SD =0.76)
Plan

Assess students’ 3.65 (SD = 0.69) 3.51(SD =0.35) 3.75 (SD = 0.56) 3.8(SD=0.65)

learning
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APPENDIX A
Table Al: Categories of Arguments
Categories of Arguments Examples
1. Claim without evidence Al. It is certain that the outcome of the war was the

country’s leader fault.

A2.USA should sign the Kyoto Protocol.

2. Claim with evidence B1.The the outcome of the war was the country’s
leader fault because he was responsible for the
deficiencies in the strategic planning of the campaign.

B2. The USA should not sign the Kyoto Protocol as it
would not help the greenhouse effect because the
cycles of cooling and healing are alternated

during the history of earth.

3. Claim with a reference to the opposing  C1. The political opponents of country’s leader are
position and employment of evidence responsible for the outcome of the war, because
they marched

recklessly into the area. But maybe it is also
The country’s leader fault, because he did not take into

account the geographic characteristics of the area.
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Table A2: Levels of participants’ arguments

Level

1.Claim without a justification

2.Claim with justification

3.Claim with justification and evidence

4.Claim with justification and evidence and

a reference to the opposite position

Example

The country’s leader responsibilities were
enormous for many reasons.

USA should sign the Kyoto Treaty because it is a
factor that could help to deal with the greenhouse
effect.

In my opinion, the outcome of the war was the fault
of the leaders' opponents, because although they
won over XXX in the elections, they continued the
campaign into the country without studying a
withdrawal plan and without assessing the data and
only making decisions with political considerations.
The Kyoto Protocol must be signed because the
USA is one of the most polluting countries of the
planet. The USA must help to tackle the
greenhouse effect because the warming
temperatures show dramatic changes while the ice
melts. But perhaps the signing of the treaty is

unnecessary because there are indirect ways that
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5. Claim with justification and evidence and a
reference to the opposite position with

evidence

could make the treaty invalid.

I think that it was the country’s leader fault because
he made some diplomatic mistakes. He had not
secured assurances on the allies’ help, while he had
to realize that the dream of the fulfillment of the
Great Idea was a utopia. But also his political
opponents had not handled correctly the political
balances and as a result they lost the confidence of
the Powers (powerful countries) who they always

aimed in their own interests.



