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ABSTRACT

The purpose of this quantitative action research study was to document the impact
of the use of computer-assisted argument mapping (CAAM) upon high school students’
ability to analyze and compose evidence-based arguments. The study used a one-group
pretest posttest design with a convenience sample of the participant researcher’s seventy-
one high school sophomores. During the six-week study, each participant generated four
sets of artifacts, each consisting of two argument analysis maps from provided source
arguments and one argument composition map representing the participant’s position on
the given topic. Artifacts were generated at four separate benchmarks, the pretest, week
four, week five, and the posttest. Between the pretest and week four, students completed
a self-paced computerized tutorial on critical thinking (CT) that emphasized
argumentation skills, such as grouping ideas, the parts of an argument, locating
arguments in a text, evaluating arguments for errors in logic and credibility, and creating
argument maps. In weeks four and five of the study, students applied the skills learned in
the tutorial to full-length argumentative articles provided by the participant researcher.
Benchmarks for weeks four, five, and the posttest consisted of the same task as the
pretest, two analysis maps reconstructing the authors’ arguments and one argument
composition map representing the participant’s position on the given topic. Composite
scores were analyzed to determine an overall effect, while each component score,
analysis and composition, provided an indication of reading comprehension ability and

argument construction ability, respectively. The use of CAAM as a means of fostering



the CT skills necessary for the comprehension and composition of arguments (analysis,
synthesis, and organization) proved beneficial, with the results of the study showing both
significance (+=7.7077, crit. t=1.67, «= 05, 95% confidence level) and an appreciable

effect size (d = .9147).
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CHAPTER 1
INTRODUCTION

The ability to construct a sound argument has been an important intellectual tool
and an instrument of social change since the Greeks honed their rhetoric in open-air
amphitheaters centuries ago (Cline, 2006). Unfortunately, in the American public school
classroom, argumentation has traditionally been superseded by exposition and narration
(Brent, 2013). Yet, argumentation has become an essential 21% century skill with the
advent of Common Core State Standards, South Carolina College- and Career-Readiness
Standards, and changes in the Scholastic Aptitude Test (SAT) and the American College
Test (ACT), all of which place emphasis on argumentative writing (ACT, 2016; College
Board, 2016; National Governors Association Center for Best Practices and Council of
Chief State School Officers, 2010; South Carolina Department of Education, 2015). The
critical thinking (CT) skills associated with argumentation have pragmatic applications as
well as academic ones. The ability to comprehend and evaluate others’ arguments and to
compose one’s own is a practical necessity, for students will grow into consumers, voters,
and advocates of social justice who will need to be able to weigh options and present
their arguments effectively if they are to be informed participants in a 21% century global
community (Baker, 2010; November, 2010; Rugg, 1921). In the tradition of Social
Reconstructionist Harold Rugg’s (1921) emphasis on critical analysis, fostering students’
argumentation skills will prepare them “to assume intelligent control of their institutions

and environment” (pp. 698-699; see also Spring, 2014, pp. 320-321).



There exists a fundamental connection among the act of research as high school
students know it, argumentation, and CT that has guided the development of the present
study. Lunsford et al.’s (2019) work Everything’s an Argument contends that every
communication is an attempt to convince someone of an idea. In that way, everything is
an argument, whether formal or informal, strong or weak, logical or emotional. When
students conduct research on a topic, they are gathering support for claims they make
about that topic, even if the mode of writing is informative rather than argumentative.
Therefore, the development of an argument is always the purpose of a research
assignment. When students want to compose an argument, they must consider ideas
beyond their own perspective, which requires research— whether formal or informal,
strong or weak, logical or emotional. Research is an aspect of argumentation.
Argumentation is the purpose of research. Furthermore, both research and argumentation
employ CT skills, such as analysis, inference, evaluation, and synthesis. Thus, for the
purpose of this study, research presumes argument, and argument presumes CT.
Statement of the Problem
Local Context

Different modes or genres of writing create different expectations within readers;
therefore, students must be instructed in the conventions of each. The function of
expository writing is to explain a topic with the intent of informing a reader or increasing
the reader’s understanding and its tone is neutral; whereas, the function of argumentation
is to use logical reasoning, as opposed to the emotional appeals associated with
persuasive writing, to convince the reader to adopt a viewpoint or to take an action (Jago,

2002; Kirszner, & Mandell, 2011; National Assessment Governing Board (NAGB),



2017). In this study’s setting, students had been assigned expository research papers in
ninth grade English I, so they were familiar with writing from sources when they entered
tenth grade English II. However, they struggled with the transition to the argumentative
task required of them in English II. Using irrelevant or unsupportive evidence to justify
their claims, students continued to engage in expository discourse instead of developing a
position on an issue. Because they did not understand the function of a counterargument,
students either presented multiple sides of an argument completely in an expository
manner, or they ignored other points of view altogether. Bacig, et al. (1991) noted this
tendency toward exposition in their work. Also, students may have been suffering from
an inability to fully comprehend the source material from which they were to gather
evidence to support their claims.
Previous Instructional Efforts to Address Argumentation

The participant researcher and her colleagues have utilized various strategies to
provide motivation, instruction, and scaffolding to aid students’ efforts to conduct
research and compose cogent, documented, evidenced-based arguments. Strategies have
been based upon research on direct instruction (DI), modeling, student agency, and
scaffolding. Traditionally, students had been taught research and argumentation through
DI (Engelmann & Carnine, 1982; Hollingsworth & Ybarra, 2009) in formal note card
creation, thesis development, and the use of ML A source documentation, with
argumentation emphasized in college-preparatory level English III. Such traditional
forms of instruction, never popular with students (Bergmann & Zepernick, 2007; Weber
& Smithmier, 2008), began to fall out of favor with writing scholars in preference for

more authentic writing experiences and the use of more electronic means of research and



composition (Elbow, 1998; Fletcher, R., 1993; Brown, J., 2000). In an effort to provide
all students with a rigorous curriculum, our department’s elimination of technical-
preparatory level English classes provided a greater number of students the opportunity to
acquire more rigorous research and argumentation skills. These two situations created a
need to differentiate instruction to facilitate learning at all students’ ability-levels.

In an effort of continuous improvement, our department sought other strategies to
inform our practice. The theories mentioned in the following discussion are elaborated
upon more fully in the theoretical framework section of this chapter and in Chapter 3.
Vygotsky’s (1978) application of social constructivism emphasized the social nature of
learning, the use of modeling, and the use of scaffolding to support students’ efforts to
expand their abilities. The gradual release of responsibility (GRR) instructional model
suggested that the provision and subsequent, incremental removal of instructional
scaffolding can enable students to complete an academic task that they would otherwise
be incapable of completing unaided (Pearson & Gallagher, 1983). Vygotsky’s social
constructivism and the GRR instructional model inspired our use of modeling, an aspect
of DI, with freshmen in English I (Engelmann & Carnine, 1982; Hollingsworth & Ybarra,
2009; Pearson & Gallagher, 1983). Students were provided with identical source
materials and walked through each stage of the writing process to produce an expository
essay using a process similar to Berkowitz & Wayne Central School District, O. C. N.’s
(1983) Controlled Research Writing Project.

The teacher would model the cognitive processes necessary to generate a thesis
and a major section of the paper’s body, and students were expected to repeat those

cognitive processes as a group and then on their own to complete the paper. In this way,



students’ papers would contain teacher-generated material, group-generated material, and
material unique to each student. While this method did facilitate the production of
adequate papers, students felt little ownership over the product. The internalization of
skills requires an intrinsic motivation to adopt those behaviors (Deci & Ryan, 1985, 2000,
2002). Because they were denied a sense of personal agency in this assignment, students’
motivations to enact the modeled skills were primarily extrinsically motivated, thereby
precluding the internalization of skills that would enable students to transfer those skills
to a different context (Ryan & Deci, 2000).

Deci and Ryan’s (1985, 2002) self-determination theory (SDT) and Bandura’s
(1977, 1989, 1997) work on self-efficacy and student agency informed our decision to
allow students choice in their researched writing assignments (Ryan & Deci, 2017). Both
theories posit that increased student agency contributes to increased performance by
fostering feelings of self-efficacy that lead to the internalization of learning goals
(Bandura, 1977, 1989, 1997; Deci & Ryan, 1985, 2002; Ryan & Deci 2017). However,
while our students may have experienced increased interest, performance did not
automatically improve with the implementation of choice; students needed significant
guidance in making choices that would both interest them and enable them to be
successful in the creation of a cogent, evidenced-based argument (Flowerday & Schraw,
2003; Flowerday & Shell, 2015). Such scaffolding included limiting topics to ensure the
selection of debatable issues and providing inquiry statements rather than just a topic
(Vygotsky, 1978). An example of the transformation of a topic into an inquiry statement

would be Should gas powered lawn equipment be exempt from the emissions standards of



cars? rather than air pollution or gas-powered lawn equipment (McKenna & McKenna,
2000).

Research and argument-building are reading-intensive activities, and the
participant researcher was concerned that the development of students’ argumentative
abilities may have been hindered by an inability to comprehend the source material from
which they were to glean supporting evidence. Flower (1989) found that the reading
comprehension of non-fiction academic material is a challenge even for students who
read on grade-level; therefore, providing strategies to increase reading comprehension
should be a priority in research instruction. Rosenblatt’s (1994/2005) transactional theory
of literacy, which suggested that the reading of a particular genre can influence the
reader’s writing in that genre, was the basis for our use of exemplar texts in teaching
argumentation. Through a close reading of expert exemplar texts, such as Patrick Henry’s
(1775/2006) Speech to the Second Virginia Convention, 23 March 1775 and Martin
Luther King Jr.’s (1963/2006) I Have a Dream speech, students explored the elements of
arguments and how they could be arranged effectively to influence a reader’s thoughts.

Modeling the analysis of expert arguments increased students’ ability to identify
the use of rhetorical devices but did not develop students’ ability to comprehend the
argument structure of unfamiliar texts more deeply than the recognition of surface
elements, such as rhetorical questions, repetition, and loaded language. Perhaps with
multiple opportunities to practice analyzing expert arguments, students might have had
the opportunity to begin to see among the expert arguments patterns of logic beneath the
rhetorical devices, but the time required to teach significant portions of several complex

arguments was prohibitive in a semester-long course not devoted solely to argumentation,



thus precluding the necessary opportunities to practice. Moreover, the process of
transferring the ability to analyze an argument to the ability to write an argument was
difficult even for undergraduate students in a semester-long course (Adler-Kassner &
Estrem, 2007). Therefore, it was to be expected that secondary students would require
more than one semester to internalize a skill taught primarily by observing and imitating
expert models. Unfortunately, our secondary students were taught on a semester schedule
that provided no more time than was afforded to Adler-Kassner and Estrem’s, (2007)
undergraduates, and students’ task avoidance further exacerbated the problem of a lack of
practice. Furthermore, Bandura (1971) noted that the use of proficient peer models
proved to be more effective than expert models in increasing students’ feelings of self-
efficacy because it was easier for students to envision themselves successfully
completing a task when they saw a successful peer than when they saw a more
experienced adult performing the same task.

Though each of the strategies in our department’s repertoire had some merit, none
of the strategies have provided improvement in the CT skills, the reasoning ability,
required to generate a cogent argument. To this end, the participant researcher sought to
incorporate the best attributes of our previous methods with instruction that would
address the necessary CT skills.

Study Rationale

According to current research, the merits of our previous instructional strategies
in research and argumentation included collaboration, reading-to-write and writing-to-
read, student choice, DI, and scaffolding strategies such as modeling and guided practice

(Jackson, 2011; Marzano, 2017; Milner et al., 2017). To these, the participant researcher



wished to add strategies designed to increase opportunities for practicing research and
argumentation skills, to increase reading comprehension, to develop the CT skills needed
to compose evidence-based arguments, and to increase engagement in acquiring the
aforementioned skills. The participant researcher discovered that Rationale computer-
assisted argument mapping (CAAM) software combined many of the desired traits:
multiple tutorials with short exercises in logical argumentation, the use of graphic
organizers to depict argument structure, modeling, guided practice, and the use of
computer technology (Critical Thinking Skills BV (CTS), 2013).

Critical Thinking (CT)

The participant researcher found that her concerns that students’ CT skills and
reading comprehension skills might have been hindering their argumentation ability were
not incompatible, but rather aspects of the same concept (Dwyer 2010; Facione, 1990;
Glaser, 1941; Harrell 2005a; Haller, 2010). CT, of which argumentation is an aspect, is
essentially the process of making inferences, which is the essence of reading
comprehension (Anderson & Pearson, 1984/2002; Ausubel, 1963; Mill, 1843/1852;
Wundt, 1897). Since explicit instruction in argumentation would have the concurrent
benefit of improving reading comprehension, explicit instruction in CT should not be
considered something extra to be added to ELA curriculum, but rather a fundamental
component of that curriculum. That is not to say that ELA is the only place in the
curriculum for CT. Argumentation and the accompanying CT subskills it requires, are
essential to science, history, and even mathematics, particularly geometry (Buehl et al.,
2014; Inouye & Houseal, 2018; Kuhn, 2010; Osbourne et al., 2004). Furthermore,

Facione (1990), Andrews et al. (2009), and Hitchcock (2018) suggested that CT should



also be studied in its own right in the primary and secondary grades to prepare students
for the level of CT required at the college level.

John Stuart Mill (1843/1882) and Wilhelm Wundt (1897) likened the mental
process of generating ideas with chemical reactions. The brain comprehends new
information through its connection to prior knowledge. Just as chemical interactions can
produce unexpected results, interactions between old and new ideas can sometimes
generate unexpected inferences that can either lead to error or expanded knowledge. This
metaphor was codified by Ausubel’s (1963) work on schema theory, which sought to
further explain exactly how the connections among ideas were generated and recalled. In
the same way that molecular models display the interactions among chemical elements,
argument mapping provides a concrete, visual representation of one’s mental process of
connecting ideas (Bell, 1997).

Direct Instruction (DI)

The limited time frame of the present study (six weeks) necessitated an efficient
as well as effective, intervention. Stockard et al’s. (2018) meta-analysis confirmed that
DI produced moderate to large effect sizes. DI is a teacher-centered method in which a
teacher plans and delivers instruction that directs students’ attention and thoughts about
subject matter (Engelmann & Carnine, 1982; Hollingsworth & Ybarra, 2009). DI
combines aspects of Gagné et al.’s (1992) Nine Events of Instruction, which concerns
itself with maximizing cognitive performance, and Vygotsky’s (1978) use of scaffolding
to effect learning within the zone of proximal development (ZPD). Two forms of

scaffolding common to DI are guided practice and modeling.



Repetition & Guided Practice. The need for repetition or practice is recognized
by behaviorists, cognitivists, and constructivists (Gagné et al., 1992; Skinner, 1938;
Piaget, 1936/1977; Vygotsky, 1978). Increasing opportunities to practice the skills
associated with research and argumentation needed to involve a multitude of much
smaller assignments organized in increasing complexity to facilitate the acquisition of the
required skills (Artman et al., 2010; Ericsson, 2004, 2020a, 2020b; Ericsson, & Charness,
1994; Ericsson et al., 1993; Hunter, 1982; Kuhlthau, 1988, 1991, 1994, 1995; Leckie,
1996; Rosenshine, 1995). While Artman et al. (2010) cautioned against perpetuating the
idea that information literacy consists of disparate skills rather than an integrated mindset
that includes the location, evaluation, and use of source material in myriad ways, they,
nonetheless, recognize the need for repeated opportunities to engage in that process. The
need for practice in acquiring CT skills is widely recognized; however, some scholars
emphasize the importance of the students’ mindset as a contributing factor to the success
of such practice. Ericsson and Charness (1994) and Ericsson et al. (1993) insist that
dedicated practice is required for the attainment of expertise. According to Ericsson
(2020; et al, 1993), dedicated practice requires intense focus upon lessons designed by an
expert to target specific aspects of performance during which a student repeats a skill to
the point of mastery under the supervision of an expert coach who provides immediate
feedback and corrective instruction during the practice session.

Pearson & Gallagher’s (1983) GRR instructional model was employed to deliver
instruction on the research process because of its provision of multiple scaffolded
opportunities for students to practice discrete skills within the process, which was

compatible with DI’s interest in incremental presentation of learning material. In this
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way, the intimidation factor was minimized by helping students to perceive of research
assignments as a series of small yet interconnected acts rather than one overwhelming
task (Kuhlthau, 1988, 1994, 1995). Rationale’s tutorial feature provided structured,
incremental, explicit instruction in the logical organization of ideas, which is one
essential aspect of constructing an argument (Bacig et al., 1991; CTS, 2013; Dwyer et al.,
2012; Hollingsworth & Ybarra, 2009; Toulmin, 2003).

The Rationale tutorial began with idea-sorting exercises and exercises analyzing
small arguments, at times only a few sentences long, and progressed to more complex
arguments (CTS, 2013). Such incremental instruction helped to manage students’
cognitive load during the assimilation of new skills (Bacig et al., 1991; Gagné et al.,
1992; Leckie, 1996; Sweller, 1988; Sweller et al., 1998, 2019). The number of mini-
lessons contained in the tutorial, 53, provided ample opportunities for practice before
students had to add another task to their cognitive load, the gathering of information to be
organized into an argument presented in map form.

After the completion of a highly structured, self-paced tutorial, applying the CT
skills practiced in the tutorial to the new task of analyzing and generating full-length
arguments was conducted via expert modeling in direct, whole group instruction (Dwyer
et al., 2012; Hollingsworth & Ybarra, 2009). Small groups or pairs then repeated the
process with a different topic (Vygotsky, 1978). Students practiced a third time, with the
option to work alone if desired. This option accommodated students who needed further
practice before working alone and those who were ready to display mastery.

Modeling. Both DI lesson delivery strategies and constructivist learning theory

emphasize the use of models to facilitate learning (Bandura, 1971, 1986, 1995; Gagné et
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al., 1992; Vygotsky, 1978). Rationale’s tutorial lessons provided students with model
answers with which they could evaluate their work, thereby providing instant feedback
(Bacig et al., 1991; CTS, 2013). Students were also able to learn simply by studying the
worked solutions (Clark, R. et al., 2006; Paas et al., 2003). In addition to the provision of
static visual models, the participant researcher used DI to model the transfer of the
mapping skills from the tutorial to the analysis and composition of full-length arguments
on socioscientific issues (Engelmann & Carnine, 1982, Gagné et al., 1992; Hollingsworth
& Ybarra, 2009; Vygotsky, 1978). The participant researcher read a text aloud to the
class and modeled the process of mapping out a reconstruction of the author’s argument
by informing participants of the next step and asking participants to provide the
information required in each section of the argument. The modeling process was
continued as participants were allowed to work with peers (Bandura, 1971, 1986, 1995;
Vygotsky, 1978).
Graphic Organizers

From kindergarten through twelfth grade, our district emphasizes the use of
graphic organizers as a tool to facilitate the organization and acquisition of ideas, so the
participant researcher wanted to use them to help students anticipate the kinds of
information they would encounter while reading arguments and the kind of information
they would need to include while writing arguments (Haller, 2010; Harrell, 2005a & b;
Hyerle & Yeager, 2007; Rosenblatt, 1994/2005). Rationale software facilitates the
creation of such graphic organizers in the form of hierarchical, color-coded argument
maps (CTS, 2013). In order to decrease cognitive load while emphasizing CT skills,

students presented their arguments in chart form rather than composing a formal essay.
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CT and composition are both challenging tasks. Eliminating one of those tasks allowed
students to focus on the content of their arguments rather than the eloquence of their
prose (Clark, R. et al., 2006; Suthers, 2914; Sweller, 1988; Sweller et al., 1998, 2019; van
Gelder et al., 2004). Argument maps further ease cognitive load by taking advantage of
gestalt principles, using nonverbal cues to facilitate the viewer’s comprehension of
complex systems of ideas (Clark, R. et al., 2006; Hyerle & Yeager, 2007; Sweller et al.,
1998, 2019; Wertheimer, 1923/2012; Wigmore, 1913).
Engagement

The participant researcher has been concerned by observations of task avoidance
regarding research and argumentation for over twenty years in education. However,
scholars reveal that this is not simply adolescent laziness. Plato (376 BCE/1974), Bury
(1913), Glaser (1941), Facione (2000), and hooks (2010), have all noted the human
tendency to eschew the mental toil of discerning the truth of the ideas they encounter.
The participant researcher wondered whether the avoidance was caused by a lack of skill
rather than a lack of work ethic. Therefore, she decided to make the argumentative
research paper a less overwhelming assignment by focusing on the meaning-making
aspects of the process, such as the analysis and synthesis of source material and the
construction of an evidence-based argument. Other necessary skills and processes, such
as topic selection, locating and evaluating sources, and producing a formal essay, were
eliminated. The use of argument maps as the presentation format was intended to
decrease the cognitive load and accompanying anxiety associated with this cognitively
demanding task, thereby increasing students’ feelings of self-efficacy throughout the

process from whole group instruction to individual performance (Clark, R. et al., 2006;
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Kuhlthau, 1988, 1994; Sweller, 1988; Sweller 1998, 2019). The use of online instruction
was intended to address Gagné’s (1992) first event of instruction, reception, which can be
achieved by presenting material in a novel manner. The district had gone 1:1 with student
laptop computers the semester before the intervention was conducted, so the participant
researcher hoped that the novelty value of online instruction would mitigate task
avoidance (Taylor & Parsons, 2011).
Purpose Statement
The purpose of this action research study was to describe the impact of guided

practice in argument analysis and composition via CAAM on tenth grade students’ ability
to analyze and compose evidence-based arguments. The first research objective was to
establish students’ baseline ability to analyze and compose evidence-based arguments via
a pretest. The second research objective was to describe the impact of guided practice in
argument analysis and composition via CAAM on students’ ability to comprehend and
analyze published arguments on social issues by observing and evaluating argument
maps that the students generated from research articles. The third research objective was
to describe the impact of guided practice in argument analysis and composition via
CAAM on students’ ability to compose evidence-based arguments based upon their
composition and presentation of an evidence-based argument in the form of an argument
map. The fourth research objective was to describe changes in student attitudes toward
research and argumentation over the course of the intervention.
Research Questions

1. What is the impact of the use of CAAM on high school students' ability to analyze

evidence-based arguments?
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2. What is the impact of the use of CAAM on high school students' ability to
generate evidence-based arguments?
3. What is the impact of the use of CAAM on high school students' attitudes toward

research and argumentation?
Conceptual Framework

The conceptual framework that informed the present action research study
included ideas from social reconstructionism, cognitivism, and constructivism. The brief
descriptions that follow have been elaborated upon in the Chapter 2 literature review. The
use of education to foster the ability to effect social justice reflects a social
reconstructionist view (Freire, 1972). Cognitivism concerns itself with the function of the
brain in processing data and the ways in which pedagogy can facilitate that process via
strategies such as decreasing cognitive load and presenting information in small,
purposefully organized units (Piaget, 1936/1977; Leckie, 1996). Constructivism
emphasizes the individual’s need to create meaning. While these theories may seem
incompatible, informed eclecticism has been a pragmatic choice for many renowned
scholars of psychology, research methods, and education, including Snelbecker (1974)
who insisted that pedagogues cannot afford “the luxury of restricting [themselves] to only
one theoretical position” (p. 8; see also Ertmer & Newby, 2013; Howie, 2008, 2014;
Taggart, 1955; Tellings, 2001; Yanchar & Gabbitas, 2011; Yanchar & Williams, 2006;
Zierer, 2010, 2011). Scholarship regarding eclecticism emphasized the need for informed
and systematic decision-making when combining ideas from fundamentally opposed
theories (Howie, 2008, 2014; Yanchar & Gabbitas, 2011). The following is an

explanation of how the disparate theories informed this action research study.
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Social Reconstructionism

That education is essential to democracy has been a theme throughout American
history from Thomas Jefferson to bell hooks (79. A Bill for the More General Diffusion
of Knowledge, 1779; Dewey,1916/2008; Freire, 1972; hooks, 2010). The participant
researcher’s desire to enable her students with the ability to engage in informed and
effective debate regarding the multi-faceted issues facing our country, such as racial
equity, LGBTQ rights, and gun-control, reflected a social reconstructionist view of the
purpose of education (Freire, 1972). The development of argumentation skills contributes
to one’s ability to advocate for social change (hooks, 2010; Rugg, 1921). Therefore, this
action research study involved the development of CT skills needed to generate logical,
evidence-based arguments that could be used to effect social justice.
Cognitivism

Cognitivist learning theory suggested that the use of graphic organizers (Bell,
1997; Clark, R. et al., 2006; Hyerle & Yeager, 2007; Suthers, 2014), direct instruction
(Engelmann & Carnine, 1982; Gagné, 1992; Hollingsworth & Ybarra, 2009; Hunter,
1982), guided practice (Ericsson et al., 1993; Magliaro et al., 2005; Rosenshine, 1995)
improved learning outcomes and, therefore, informed the participant researcher’s
decision to use guided practice in argument mapping to foster automaticity in argument
analysis and construction (Ericsson, 2004, 2020a, 2020b; Gagné et al., 1992). The
intervention used in this action research study addressed the cognitivist concern with
gaining student attention by employing technology with an attractive and user-friendly
interface, which researchers found to improve student motivation in both children and

adults (Chan et al., 2016; Ciampa, 2013). Cognitivists insist that students must be
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explicitly informed of learning objectives (Gagné et al., 1992). The participants in this
study were informed of learning objectives in both the online and teacher-led portions of
instruction throughout the intervention through a learning objectives screen at the
beginning of each set of exercises in the tutorial and by direct instruction when the
participant researcher informed students of the goal of skills transfer from the tutorial to
the completion of common classroom assignments such as article summaries, argument
evaluation, and essay writing.

In addition to the need for practice, cognitivists also emphasize the importance of
accessing prior knowledge because the mind attaches new ideas to established schema
(Gagné et al., 1992; Piaget, 1936/1977). Recall of prior learning was facilitated in the
tutorial through the organization of content such that each lesson built upon the previous
lesson. In the second half of the intervention, the analysis of full-length argumentative
articles drew upon skills practiced with shorter texts in the tutorial. Guided practice was
provided in the tutorial in the form of model answers that were to be used as either a
method of self-assessment or as a method of instruction as students examined models, or
worked solutions, to discover how they were constructed (Clark, R. et al., 2006; Paas et
al., 2003). Practice was provided through ten sets of exercises in the tutorial and two
week-long practice sessions with full-length article analysis and composition before the
posttest. Feedback was provided through self-assessment and teacher comments during
the tutorial, and through self-, peer-, and teacher- checking after each of the four full-
length article analyses and the two argument composition maps required during weeks
two through five of the intervention. Finally, retention and skills transfer was facilitated

through the use of full-length arguments during the second half of the intervention in
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which students transferred their skills from the controlled environment of the tutorial to
the more authentic environment of real-world texts.
Constructivism

Constructivism emphasizes the need for individuals to construct meaning from
their experiences, to see connections and implications made by the interaction of new
ideas with the old (Piaget, 1936/1977). This creative interaction is particularly compatible
with the process of student inquiry or research, as the analysis and synthesis of texts is
the essence of meaning-making in that the process of multiple texts’ interacting with the
prior knowledge of the reader produces new understandings (Rosenblatt, 1994/2005). The
intervention in this action research study reflected constructivist learning theory in that
the use of argument mapping to visually reconstruct the relationships perceived among an
author’s ideas was a physical manifestation of constructivist meaning-making (Piaget
1936/1977). The intervention took the meaning-making to an even higher level of
cognition when participants constructed original argument maps depicting connections
they synthesized from their own ideas and from information in source documents.

While cognitivist theory inspired methods of supporting an individual’s
information processing, constructivism inspired methods of supporting learning socially,
such as the use of partners and models to facilitate the creation of meaning (Bandura,
1971, 1986, 1995). Collaboration was employed in the form of small groups and learning
partners during the practice phase of the intervention. Students were allowed to work
with others to construct meaning from the arguments provided as source material for their
analysis and composition maps. Modeling was provided through images of argument map

solutions in the tutorial and through the participant researcher’s think-aloud strategy in
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which she articulated for students the thought processes used as she made meaning from
source texts.
Summary

Argumentation is an essential life skill that can empower students to become
active members of society who are able to advocate for change that will foster advances
in social justice. The participant researcher sought to increase student engagement in the
development of argumentation in the following three ways: incorporating techniques that
help the brain acquire a skill, fostering the development of CT that enables a person to
see connections among multiple perspectives, and equipping students with the ability to
effect positive social change. Inspired by cognitive learning theory, social constructivist
learning theory, and a social reconstructionist perspective on the purpose of education,
the purpose of this action research study was to describe the impact of the use of guided
practice in argument analysis and composition via CAAM as an intervention to improve
tenth grade students’ ability to analyze and compose evidence-based arguments. Though
argumentation is the primary focus of the current study, research is an essential
component of argumentation because it enables a person to become well-informed and
equipped with valid evidence with which to support an argument or rebut a
counterargument; therefore, the term research will always precede the term
argumentation when both are mentioned in this study.

The intervention used Rationale CAAM software with a convenience sample of
the participant researcher’s 71 high school sophomores. Students were given a pretest
using familiar graphic organizers and word processing software. Students then completed

a computerized tutorial in critical thinking provided by the Rationale software. Students
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then applied what they had learned in the tutorial to the analysis of article-length

arguments and the composition of their own argument using the texts provided by the

participant researcher. The intention was to increase reading comprehension in analyzing
arguments, to increase familiarity with the structure of arguments, and to improve the

composition of arguments by augmenting the cognitive processing of the text with a

graphic organization of ideas, specifically hierarchical summarization (Dwyer et al.,

2013). The use of CAAM proved beneficial in improving the comprehension and

composition of arguments (analysis, synthesis, and organization), with the results of the

study showing both significance (+=7.7077, crit. t=1.67, x= 05, 95% confidence level)

and an appreciable effect size (d = .9147).

Glossary of Key Terms

Argument map: “An argument map is the graphical display of the structure of reasoning”
(ter Berg et al., 2013, p. 68).

Argument: “An argument is a structured set of reasons or objections bearing upon some
claim” (ter Berg et al., 2013, p. 68).

Computer-assisted argument mapping (CAAM): CAAM is the use of a computer
program to facilitate the organization and visual coding of ideas such that the
viewer is able to perceive connections that might be obscured if presented
sequentially in a prose text; it is a tool that decreases cognitive load during the
processing of large amounts of data by acting as an external storage site for
connections already made among the data, thereby freeing working memory to be
used in ascertaining further connections (Sweller, 1988; Sweller et al., 1998,

2019; ter Berg et al., 2013; Wertheimer, 1923/2012; Wigmore, 1913).
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Counterargument: “A counterargument to a reason is an objection to that reason’s
contention, and vice versa” and is synonymous with the term, objection (ter Berg
et al., 2013, p. 70).

Dedicated practice: This type of high-quality practice denotes a state in which a person
engages a task with intense focus and intent to improve under the direction of a
coach who corrects mistakes as the person repeats the task to the point of mastery
(Ericsson et al., 1993). Dedicated practice is a term used to denote the kind of
practice required to achieve the level of expertise displayed by elite athletes and
musicians. Dedicated practice differs slightly from guided practice in the required
intensity of concentration, the lack of group involvement, and the intensity &
immediacy of the coach’s monitoring and corrective feedback.

Evidence-based argument: Since “Evidence is anything presented in support of a claim
(contention, reason, or objection)” (ter Berg et al., 2013, p. 71), an evidence-based
argument is one that is presented with specific ideas that support a claim, rather
than emotional appeals, logical fallacies, or superficial rhetorical devices.

Formal argument: (syn. “Evidence-based argument”) This term was used in the attitude
surveys to help students differentiate between well-informed, reasoned, evidence-
based arguments and the informal, conversational argumentation in which they
commonly engage. Such informal argumentation often relies upon emotional
appeals and rarely employs counterarguments or rebuttals (Kuhn, 1991; Losh et
al., 2017).

Guided Practice: a form of scaffolded practice in which a task is modeled for a student,

then attempted again in concert with the student, and then again with the student
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working independently (Pearson & Gallagher, 1983; Rogoff, 1990). Guided
practice is associated with DI (Engelmann & Carnine, 1982; Hollingsworth &
Ybarra, 2009) and Pearson & Gallagher’s (1993) Gradual Release of
Responsibility (GRR) model and is theoretically supported by Vygotsky’s (1978)
work on the ZPD. Guided practice differs slightly from dedicated practice in that
dedicated practice requires a higher level of intensity of focus; guided practice
may be conducted with a group, which can preclude the level of immediate expert
monitoring and correction required in dedicated practice; and guided practice is
intended to move students successfully toward independent practice; whereas,

dedicated practice is intended to generate an exceptional level of expertise.
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CHAPTER 2

LITERATURE REVIEW

Problem of Practice and Conceptual Framework

The identified problem of practice for this action research study concerned the
participant researcher’s tenth grade English II research and argumentation skills. Specific
skills that needed to be addressed were reading comprehension of source material, the
selection and use of textual evidence, and the organization of ideas into a cogent
argument. The following literature review presents the conceptual framework that
informed the present action research study, social reconstructionism, cognitivism, and
constructivism. The participant researcher’s desire to address cognitive load and foster
logical organization of ideas in writing led to the discovery of CAAM, which combines
the benefits of hierarchical visual cues and reduced cognitive load. The present action
research study aimed to discover the impact of the use of guided practice in argument
analysis and composition via CAAM on tenth grade students' ability to analyze and
compose evidence-based arguments.

Social Reconstructionism

The participant researcher’s desire to foster the ability to effect positive social
change through dialectic reflects social reconstructionism’s view of the purpose of
education and is manifested in her selection of socioscientific issues as research topics.

Current events in American society present an imperative to social action. Students must
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be prepared to engage in the kind of advocacy that will effect powerful and lasting
change in legislation, policing, and within individuals’ core beliefs.
Cognitivism

Cognitivism emphasizes the connections the brain makes between what it already
knows, and the new information it encounters (Gagné et al., 1992; Piaget, 1936/1977).
The brain’s tendency toward discerning patterns suggests that the manner in which a
person encounters new information can affect the brain’s ability to process that
information (Sweller, 1988; Sweller et al., 1998, 2019; Wertheimer, 1923/2012).
Therefore, the participant researcher employed an intervention that was designed to
incrementally build schema in logical analysis, to utilize multiple visual cues that encode
meaning, such as spatial arrangement and color-coding, and to offer a means of
mediating the cognitive demands placed upon the learner as he or she engaged in the
multiple processes involved in argumentation (Dwyer et al., 2012; CTS, 2013; Sweller,
1988; Sweller et al., 1998, 2019).

Cognitive theory addresses not only the efficiency and effectiveness of the form
or method of the input, the content to be learned, but also the attentiveness with which the
brain processes the input. Ericsson’s (2020; et al., 1993) concept of dedicated practice
requires the student to be actively engaged mentally with a task that is to be repeated to
the point of mastery under the direction of an instructor who provides instant corrective
feedback (Donahue et al., 2002; van Gelder et al., 2004; van Gelder et al., 1999). Lots of
argument mapping practice (LAMP), is essential to building the skill of argumentation
precisely because it is not a natural skill and needs deliberate cultivation (Kuhn, 1991;

Rider & Thomason, 2014). Humans’ tendency toward confirmation bias is so strong that
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it must be actively countered through regularly examining data counter to one’s own
beliefs in order to maintain a full understanding of the issue (Mercier & Sperber, 2011;
Rider & Thomason, 2014; van Gelder, 2005). The brain must be provided with structured
situations in which it is forced to consider multiple alternatives, alternatives that it would
completely ignore or, at best, filter and dismiss in a matter of seconds during a natural
conflict or decision-making event (Heglund, 2015; van Gelder, 2005). Though this action
research study relied heavily upon cognitivist pedagogy to provide instruction in
argument mapping, cognitivism cannot fully account for the development of the higher
order CT skills that make effective argumentation possible (Ertmer & Newby, 2013).
Constructivism

Germane to the skill of argumentation is reading comprehension and CT (Dwyer
et al., 2012; Mercier & Sperber, 2011). The participant researcher was concerned that a
lack of comprehension of argumentative texts impeded her students’ ability to understand
and glean information from source texts, so she drew upon Rosenblatt’s (1994/2005)
transactional theory of literacy, which reflects a constructivist view of learning as it
emphasizes the creation of meaning through the influence of the reader on the text and
the influence of the text on the reader. As readers mature, they bring more experience to a
text, which alters the interpretation of the text. Thus, meaning can be created and altered
at subsequent readings. By providing experience in the logical process of organizing
ideas in the tutorial, the participant researcher hoped to provide students with prior
knowledge of the structure of arguments that would help students anticipate the kinds of
information they would encounter within full-length argumentative articles. Rosenblatt’s

theory further suggests that, as meaning-making processes, reading and writing can bear a
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reciprocal influence upon one another in the mind of the reader, which informed the
participant researcher’s use of practice in argument analysis prior to argument
composition. This transfer of knowledge was not intended in the formalist tradition of
simply imitating a particular surface structure, but rather in the constructivist manner of
making meaning from texts that can inform future interactions with texts either as reader
or writer (Rosenblatt, 1994/2005).

Eclecticism

Though constructivist ideas, such as Rosenblatt’s (1994/2005) transactional
theory of reading, and cognitivist ideas, such as Gagné et al.’s (1992) emphasis on direct
instruction and guided practice, seemed to be at odds, scholars such as Ertmer and Newby
(2013) suggested that the complexity of human learning was too great to be constrained
by adherence to a single theory and advocated instead for applying aspects of various
theories as appropriate to the learning context. Based upon these theories, the participant
researcher sought to determine the impact of providing multiple opportunities to practice
CT skills essential to argumentation, such as reading comprehension, analysis,
evaluation, and synthesis, through guided practice in CAAM upon student’s
argumentation analysis and composition skills.

The participant researcher is aware of the negative reputation of formalist literary
theory and its association with reducing a text to a mere template and judging its worth
by its conformity to a standard. However, through the lens of informed eclecticism, this
educator can see the practical use of an awareness of text structures without allowing that
awareness to stifle creativity or subjugate sense to form. Students can become aware of

the nature of a counterargument and incorporate one into his or her writing without
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having to word it in a particular manner or include it at a specified position in a text.
Students can use an expert text as a model without replicating it exactly in their own
writing. In fact, the more exemplar texts students engage with, the more ideas they gain
about possible variation, which facilitates the cognitive flexibility to not only choose an
appropriate schema to bring to bear upon a text, but to assemble a schema appropriate to
a particular text and context (Spiro et al., 1987). That awareness is exactly the type of
transaction to which Rosenblatt (1994/2005) refers, and it is that view which informed
the rubrics (see Appendices G & H) designed to evaluate student work in this study’s
intervention. Students were rewarded for displaying an understanding of the use and
creation of counterarguments, but the manner in which that counterargument appeared
was left to the students’ discretion.
Importance of a Literature Review

The literature review is an important part of action research because it allows the
researcher to build his or her knowledge of the topic, to avoid problems experienced by
other researchers, and to gather ideas about research questions, methodology, and
measurement. A review of the literature can also provide insight into implications of the
research for the classroom (Mertler, 2014). Literature selection was informed by issues
observed in the classroom, such as the need for methods of increasing reading
comprehension, the need for methods of increasing engagement in the research process,
and, finally, the need for methods of improving students’ reasoning skills. Upon
discovering Rationale argument mapping software, the participant researcher sought out
other argument mapping scholars by consulting the annotated bibliography within the

software designers’ book, Critical Thinking: Reasoning and communicating with
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Rationale (CTS, 2013; ter Berg et al., 2013). Reviewing the references cited by those
scholars revealed prominent scholars in argumentation, such as Kuhn (1991), van Gelder
(2001), Buckingham Shum (2003), and Harrell (2004).The databases used in the
literature search were Academic Search Complete, Dissertations and Theses, Education
Source, ERIC, PsycINFO, Google Scholar, JSTOR, and Sage Reference Online. Peer-
reviewed, original studies were preferred, but trade books, reference books, and
conference papers were also consulted. Though it is not cited from directly, Newell et
al.’s (2011) literature review on the teaching of argumentation was another helpful source
of scholars’ names and important studies.

This review begins with a discussion of critical thinking (CT), of which
argumentation is one aspect. The method of direct instruction (DI) is then explored, with
particular emphasis on the aspects of DI having the greatest bearing upon this study’s
intervention, the nature of practice, the scaffold of modeling, and the Gradual Release of
Responsibility model (Pearson & Gallagher, 1983) of presenting material that utilizes
repeated practice, and modeling to support learners. The cognitivist aspects of graphic
organizers is then explored in preparation for a discussion of their use in argumentation
instruction. The argumentation section of this review begins with the history of
argumentation as a topic of study and moves to a discussion of its relevance in the 21%
century classroom. The processes of argumentation are discussed, as well as the
information seeking process (ISP), which is an essential part of generating evidence-
based arguments. A discussion of difficulties common to both children and adults when
engaging in argumentation serves to emphasize the need for direct instruction in

argumentation in the K-12 classroom. The review of argumentation literature ends with a

28



discussion of CAAM and its use in the secondary classroom as a means of facilitating the
development of argumentation skills.
Critical Thinking (CT)

Because of his ability to bring his knowledge of education, philosophy, and
psychology to bear upon his thoughts on CT, Dewey (1910) is credited with the modern
concern for CT in education, though its use in education can be traced to Socrates’
method of questioning his students’ answers in order to engage them in reflective
thinking (Hitchcock, 2018). There are myriad definitions of CT that emphasize different
aspects of the process (Marsh, 2013), but Facione’s (2020) is both lyrical and succinct,
“Critical thinking is skeptical without being cynical. It is open-minded without being
wishy-washy. It is analytical without being nitpicky. Critical thinking can be decisive
without being stubborn, evaluate without being judgmental, and forceful without being
opinionated” (p. 25). CT is often defined by the cognitive processes associated with
reasoning—Halpern (1998) provides a concise list of categories, such as verbal
reasoning, argument analysis, hypothesis testing, discerning probability, and decision-
making—but scholars are now also emphasizing the development of the dispositions that
predispose a person to utilize those cognitive processes regularly, such as (Facione,
2020; Halpern, 1998; hooks, 2010). Facione’s (2020) definition of critical thinking
alludes, by negation, to those positive dispositions. For example, Facione (2020)
mentions that the critical thinker is not wishy-washy, implying that he or she is confident
in logic and in his or her own knowledge and abilities. The critical thinker is not nitpicky
because he or she can see the larger scope of an issue and will not waste analytical effort

on insignificant aspects of an issue.
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The American Philosophical Association’s 1990 Delphi consensus on critical
thinking dispositions names aspects of intellectual integrity, such as fair-mindedness,
honesty in recognizing personal bais, open-mindedness, being systematically analytical,
and tending to reserve judgement until adequate evidence has been considered (Facione,
1990). Facione and Facione (1992) noted that while it is important to name the CT
virtues, it is equally important to name its vices, for they are what must be dislodged
before the virtues can take hold. Inattentiveness, indifference, and haphazardness are all
too common among the participant researcher’s students, but perhaps more insidious is
the propensity to utilize CT skills to take advantage by misleading others with sophistry.
Such has been a source of the mistrust of rhetoric since the fifth century BCE and is a
current source of the plague of fake news.

Halpern (1998) suggests a method of teaching CT that begins with the purposeful
cultivation of those virtuous dispositions rather than omitting them as non-academic
matters and attending solely to skills. Halpern also emphasizes the need to provide or
explicitly draw attention to opportunities for utilizing CT or for displaying CT
dispositions so that students will begin to see those opportunities for themselves. The
essential nature of CT dispositions is made clear in nursing education. Since nurses are
expected to make important decisions about others’ health, sometimes under extreme
stress, it is important that they have both the skill to arrive at a logical conclusion, and the
dispositions that will facilitate that deliberation under pressure (Facione & Facione,
1996). Glaser’s (1941) work provides some optimism in that the disposition of
willingness to engage intellectually was able to be improved and that students showed

evidence of transferring intellectual curiosity, what Glaser calls wanting evidence for
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beliefs, to situations beyond classroom assignments. Suggestions for fostering awareness
of the CT dispositions appear in the Implications for Practice section of Chapter 5 of this
dissertation.

Argument is only one aspect of CT. Yet, it is often the method of CT instruction,
particularly since the advent of an emphasis upon argumentation ability in state and
national education standards and high-stakes tests (ACT, 2016; College Board, 2016;
National Governors Association Center for Best Practices and Council of Chief State
School Officers, 2010; South Carolina Department of Education, 2015). Perhaps the
argumentation aspect of CT is emphasized because it requires the use of multiple CT
skills, such as interpretation, analysis, synthesis, and evaluation, and because evidence of
CT is easier to assess via argumentation than through other forms of problem solving. If
you ask a student to solve a complex, ill-defined problem, the answer may not reveal the
processes used to arrive at it. For example, the problem is getting goods from one side of
a river to the other. Brainstormed options are to use a boat, travel upstream to find an
easier crossing point, or build a bridge. The chosen answer does not reveal how the
student came to that decision, which, hypothetically, may not have involved CT at all.
Furthermore, any of those answers could be the best choice depending upon the situation,
which would require argumentation to justify it as the best choice. Whereas, with
argumentation, evidence of those mental tasks is displayed explicitly within the argument
itself. If an argument contains reasons for and against a contention, there is evidence of
analysis. If a point in a counterargument is conceded, but the remainder rebutted, there is

evidence of synthesis and evaluation in that common ground has been acknowledged
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among the perspectives of an issue, and one valid idea has been preferred over another
valid idea.

Just as there is a wide variety of CT definitions, there is a wide variety of CT
assessment instruments. Standardized tests, such as the California Critical Thinking Skills
Test assess one’s ability to recognize logical conclusions, logical fallacies, or extraneous
detail (Ennis & Chattin, 2018; Facione, 2020; Marsh, 2013). Standardized tests, while
convenient, are not a readily available alternative for individual classroom teachers due to
financial and logistical considerations. Written tests assess one’s knowledge of and
facility with the elements of argumentation, such as the International Critical Thinking
Essay Test (n.d.), which asks test takers to analyze the elements of an argument, then
write a critical evaluation of it. Some tests combine multiple choice and short written
response question types, such as the Halpern Critical Thinking Assessment (Marin &
Halpern, 2011). Other measures of argumentation use the presence of surface elements to
indicate the critical thinking processes the test-taker engaged in while composing an
argument, such as the number of verbal markers indicative of a premise or a rebuttal
(Bacig et al., 1991), while others assess a student’s ability to label portions of a prose text
with the argument element it represents (Butchart et al., 2009). Argument mapping,
however, offers practical advantages over prose assessments.

Prose composition can be a confounding variable in assessing CT skill because of
differences among students’ writing ability, specifically the way in which the student
verbalizes the connections among his or her ideas. With an essay, the grader must
mentally reconstruct the writer’s argument, which can be time-consuming and could

produce inconsistent assessments of CT skill depending upon the student’s level of
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writing ability. Whereas, with an argument map, the grader does not have to reconstruct
anything because the reasoning is explicit. If CT skill is what is being assessed, an
argument map can produce a more valid result because the student’s writing ability has
less of an opportunity (admittedly, one must write the ideas that fill the map) to obscure
his or her reasoning process.

This is not to discount the need to instruct students in prose composition, but
rather to suggest that an argument map is a better place to assess CT than prose, and an
essay is a better place to assess writing ability than an argument map. Separating the two
processes, argument generation and prose composition, serves as what Leckie (1996)
calls stratified methodology in which cognitive processing is enhanced by the reduction
of cognitive load. Facione & Facione’s (1994/2011) Holistic Critical Thinking Scoring
Rubric (Appendix I) provides an easy to use rubric that could be used to assess CT in
map or prose form. Even if one intends to assess the prose only for writing skill, one
would want to reevaluate the expression of an argument as it is translated from map form
to prose to ensure that logic and clarity have been maintained, which is the essence of
writing—to communicate clearly. Using the same rubric for both products could provide
a reassuring continuity for students as they transition from graphic representation to prose
representation.

Direct Instruction (DI)

DI is a teacher-centered method of instruction based in cognitivism that
emphasizes the systematic presentation of material to effect learning, retention, and
transfer of the information or skills (Engelmann & Carnine, 1982; Hollingsworth &

Ybarra, 2009). Gagné’s (1992) Nine Events of Instruction propose a sequence of teaching
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moves designed to efficiently and effectively cause students to learn by directing their
thoughts and actions throughout the acquisition so as to minimize error. The stages or
steps are called events to emphasize the fact that they are actions the teacher performs.
The first three events set the stage for learning. The first event is reception during which
the teacher gains students’ attention. This can be achieved through the use of high-
interest material or novelty. The second stage is expectancy during which the teacher
informs the students of the skill or material they will master through the lesson. The third
event is retrieval during which the teacher prompts students to recall relevant prior
learning to ready the student’s brain to associate the new information with old schema.

The fourth and fifth events deal with the presentation of the material to be
learned. The fourth event is selective perception during which the teacher incrementally
exposes students to the new information. This event is called selective perception because
the teacher selects small portions of the material to expose students to and organizes the
portions logically to facilitate understanding. The fifth event is semantic encoding during
which the teacher provides methods to aid memorization or acquisition of the new
information. This event can be achieved through sharing nonverbal presentations, concept
maps, mnemonics, or by alerting students to common errors (Gagné, 1992).

The final four events deal with practice and assessment. The sixth event is
responding during which the teacher provides the student with a task that requires use of
the new information. There are several types of practice that will be discussed at length in
the next section of this review. The seventh event reinforcement during which the teacher
provides feedback to let the students know how well they are mastering the material. The

feedback at this point in the lesson should focus upon the positive to reinforce appropriate
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student actions and to foster feelings of self-efficacy. The eighth event is retrieval during
which the teacher tests the students to see whether they have mastered the material. This
event could involve formative or summative assessment. If formative, further practice
would follow before administering a summative assessment. The ninth event is
generalization during which the teacher provides spaced reinforcement of the material
through further practice or extension activities that help the students to see how the
information or skill applies to situations beyond the specifics of the lesson (Gagné, 1992).

There are many models of DI, such as Engelmann & Carnine’s (1982)
foundations of direct instruction, Hunter’s (1982) Mastery Teaching, Rosenshine’s
(1995) cognitive strategies and guided practice, and Hollingsworth & Ybarra’s (2009)
Explicit Direct Instruction (EDI). These disparate models share many traits with Gagné’s
(1992) Nine Events of Instruction, such as explicitly stating learning objectives,
accessing prior knowledge, presenting instruction in small portions arranged in increasing
complexity, practice, feedback, and assessment. Three of those common traits
particularly relevant to the current study are the use of practice, modeling, and
incremental instruction.
Practice

Ericsson’s (2004; 2020a, 2020b; et al., 1993, 1994) work on the cultivation of
expertise reveals that not all forms of practice produce equivalent gains. Mere repetition
without corrective feedback can further ingrain mistakes or misunderstandings.
Repetition in which students recognize their errors, but do not know what needs to be
done to improve their performance, fails to produce gains. Structured practice in which a

teacher designs the practice task, but does not provide feedback during practice or
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focused practice in which a student engages in mentally attentive practice of their own
design without input from an instructor do produce gains (Ericsson, 2020a & b).
However, Ericsson (2020a & b; et al.,1993) emphasizes that it is only dedicated practice,
that raises performance to expert levels. Ericsson’s work began with sports expertise, but
has since been applied to music instruction as well. Dedicated practice requires the
student to focus intensely, repeating the task or skill to the point of mastery under the
supervision of a coach who provides instantaneous feedback and correction. This kind of
practice is difficult to translate to the academic classroom, but van Gelder et al. (2004)
suggests that CAAM can better approximate dedicated practice than traditional prose
instruction due to the instantaneous feedback provided by the model answers, the volume
of guided practice provided in the tutorials, and the time-saving efficiency of producing
computerized maps as opposed to paper and pencil maps or prose.

Guided practice, like DI, has many faces, but they all build on Vygotsky’s (1978)
social-constructivist concepts of the zone of proximal development (ZPD) and the more
knowledgeable other (MKO), which hold that students can learn best when faced with a
goal that is just a bit too difficult to achieve without support from an expert, or MKO.
Rogoff’s (1990) Apprenticeship, Guided Participation, and Participatory Appropriation
model emphasizes social interactions among learners and instructors but does not
prescribe the roles or actions of the persons involved. For example, someone could learn
by watching an MKO without the MKQO’s even being aware that he or she is providing
instruction. Students could expand their own understanding by simply listening to the
questions or statements made by others in the environment, not necessarily their own

group members, a sort of ambient learning. Rogoff’s (1990) model would even be
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APPENDIX I
HOLISTIC CRITICAL THINKING SCORING RUBRIC

INSIGHT
ASSESSMENT

The Holistic Critical Thinking Scoring Rubric - HCTSR
A Tool for Developing and Evaluating Critical Thinking

Measuring Thinking Worldwide

Peter A_Facione, Ph D_and Noreen C_Facione, Ph D

Strong 4: Consistently does all or almost all of the following:

Accurately interprets evidence, statements, graphics, questions, etc.
Identifies the most important arguments (reasons and claims) pro and con.
Thoughtfully analyzes and evaluates major alternative points of view.
Draws warranted, judicious, non-fallacious conclusions.

Justifies key results and procedures, explains assumptions and reasons,
Fair-mindedly follows where evidence and reasons lead.

Acceptable 3: Does most or many of the following:

Accurately interprets evidence, statements, graphics, questions, etc.
Identifies relevant arguments (reasons and claims) pro and con,
Offers analyses and evaluations of obvious alternative points of view.
Draws warranted, non-fallacious conclusions.

Justifies some results or procedures, explains reasons,

Fair=mindedly follows where evidence and reasons lead.

Unacceptable 2: Does most or many of the following:

iiisinterprets evidence, statemenis, grapnics, questions, eic,

Fails to identify strong, relevant counter-arguments.

Ignores or superficially evaluates obvious alternative points of view,

Draws unwarranted or fallacious conclusions.

Justifies few results or procedures, seldom explains reasons,

Regardless of the evidence or reasons, maintains or defends views
based on self-interest or preconceptions.

cantly Weak 1: Consistentiy does aii or aimost aii of the foiiowing:
Offers biased interpretations of evidence, statements, graphics, questions,
information, or the points of view of others,
Fails to identify or hastily dismisses strong, relevant counter-arguments.
Ignores or superficially evaluates obvious alternative points of view,
Argues using fallacious or irrelevant reasons, and unwarranted claims,
Does not justify results or procedures, nor explain reasons.
Regardless of the evidence or reasons, maintains or defends views
based on self-interest or preconceptions.

Figure 1.1 Holistic Critical Thinking Scoring Rubric

Note (Facione & Facione, 1994/2011)
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