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Abstract:

The purpose of this small teacher action research study was to determine if incorporating
an inductive teaching strategy (concept attainment) into the teaching of art concepts affects
student performance on depth of understanding [as demonstrated by learner
questionnaire/survey], learner performance on quizzes, and learner application to art products.
The results of the study revealed information that may be beneficial to teachers and
administrators when choosing methods of instruction for specific tasks. There was no noticeable
difference in student products depending on which method of instruction (concept attainment or
traditional method) was used. Incorporating inductive teaching methods (concept attainment)
did not result in students learning content at a higher level. Incorporating inductive teaching
methods (concept attainment) did not result in making learning more meaningful or enjoyable
overall for students. However, the specific items on the learner art survey/questionnaire did
reveal statistically significant results favoring the concept attainment strategy. The researcher
accepted the null hypothesis: There were no differences in the products that students produced
based on the two methods of instruction, inductive (concept attainment) and deductive

(traditional method).

A second objective of this study was to assist the art teacher in understanding the impact

of the inductive (concept attainment) and deductive teaching methods in order to make the best



decisions when planning lessons. The results of this study assist in informing future decisions

regarding choice of instructional strategies applied in art courses.
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CHAPTER 1: INTRODUCTION

Today’s teachers are constantly under the accountability microscope to demonstrate they
are effectively teaching students, based on the performance or achievement of their students. It
is imperative that teachers in 21% century classrooms become teacher scholars by applying
executive control, which is an application of principles that requires a deep understanding of
appropriate skill use, modification of the skill to fit the needs of learners, and determination of
when student and teacher behaviors indicate effective instruction and learning has occurred.
Teachers must ensure they utilize strategies that maximize student learning as well as provide
meaningful lessons that promote student engagement and meet the needs of diverse learners.
Only when a teacher is able to select the appropriate strategy, modify it according to the student
needs, perform the strategy, and evaluate its strengths can we say executive control has been
sufficiently accomplished.

The General Assembly of North Carolina, in keeping with setting higher standards for
teacher education candidates, is requiring all Educator Preparation Programs to transition its
candidates into passing a required nationally normed and valid pedagogy assessment to
determine clinical practice performance. This required assessment, which has been adopted in a
number of states, becomes effective in North Carolina in the fall of 2019 for programs in all
content areas to meet approval standards to license teacher candidates (North Carolina
Department of Public Instruction). This nationally normed assessment requires an understanding
of teaching strategies, and demands that student teachers justify their selected learning tasks and
connect their planning and teaching to research and theory (Stanford Center for Assessment,

Learning & Equity). This assessment relates to this study through its emphasis on the selection



and use of effective strategies.

As Joyce and Calhoun (1998) indicated, teachers must become life-long learners and
teach through inquiry. Joyce and Weil (1986) detailed a basic coaching model for building a
repertoire of research-based teaching strategies that will allow teachers to make informed
decisions regarding what strategies are most beneficial for a variety of teaching and learning
variables. Among the plethora of strategies, they highlight is the Concept Attainment Model
(CAM), a student-centered teaching strategy that promotes inductive thinking (specific to
general). Concept Attainment may be used with learners of all ages and grade levels and with
varying content. The strategy promotes long-term learning, an important consideration when
taking into account the limited time teachers are afforded to facilitate mastery of an increasingly
large body of information. When teachers apply the CAM in their teaching, “Students use
inductive reasoning ... to develop thinking and reasoning skills” (Bouleware & Crow, 2008, p.
491) and create lasting knowledge.

Visual Art I is a course designed for students who need to complete their fine arts
graduation requirement. In the course, students learn the basic elements and principles of design
in 2-D and 3-D works of art, art history, and art critiques. The investigator teaches three sections
of Visual Art I, thus the reason to choose two of the three sections for this study.

Statement of the Problem

The purpose of this study was to investigate the effect of the Concept Attainment Model
(Inductive Teaching and Learning) and Traditional Method (Deductive Teaching and Learning)
on the student learning of concepts and skills in Visual Art I classes. The purpose for the
research was to determine if incorporating the inductive teaching strategy Concept Attainment
into the teaching of art concepts affects student performance as demonstrated by learner
survey/questionnaire responses, performance on quizzes, and application to art products. The
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results from this research will be used to further research the inductive instructional strategy of
concept attainment and its impact on student learning. This research could have an impact on
curricular planning in determining educational strategies that are used to teach varying art

concepts and skills.
Research questions:

A. Will incorporating the inductive teaching method of concept attainment make learning
more meaningful or enjoyable for my students than deductive (traditional method)?

B. Will incorporating the inductive teaching method of concept attainment allow students to
learn content at a higher level, based on the quiz (pretest and posttest) administered?

C. Will there be a difference in student products depending on which method of instruction
is used (inductive concept attainment or deductive traditional method)?

D. What is the impact of inductive teaching method of concept attainment on concept

learning in secondary art courses?



Review of the Literature

Background for Considering Teaching/Instructional Strategies

Teaching strategies for delivering the curriculum have been studied and questioned for
more than a century in the United States. In what is known as the transitional period (1893-
1918), questions arose surrounding curriculum, instructional delivery, the establishment of
standards for teaching and learning, and the assessment of the standards to inform instruction
(Kauchak & Eggens, 2017). In the 1960’s the teaching of social studies and history changed in
terms of teaching methods. As Stinespring and Steele (1993) indicate, “Emphasis was placed on
students’ employing a variety of skills such as drawing inferences and classifying data in pursuit
of student-generated conclusions and interpretations” (p. 7). History became a “dynamic process
producing results that could be examined and reinterpreted, rather than static statements” (p. 7).
This change in the way history in general was taught influenced the strategies for teaching art
history as well as art in a studio context.

The emphasis on teaching strategies remains relevant today. North Carolina’s House Bill
97 most recently addresses expectations for teacher education candidates (pre-service teachers)
in terms of the selection and implementation of specific teaching and assessment strategies.
Garrett (2007) identifies problems during initial teacher preparation and professional
development with learning and transferring a strategy to the classroom. These problems include
“failure to match learning goals with the appropriate teaching strategies, failure to learn or use all
the components of a strategy, and failure to practice and receive feedback™ (p. 7). Across the
curriculum, teachers tend to most frequently apply deductive methods of teaching rather than
inductive ones, and to rely on a limited repertoire of teaching strategies. Yet researchers

(Guillaume, 2012; Joyce & Weil, 1986) have found that when teachers broaden their repertoire



and learn new research-based strategies student learning is maximized.

This review of the literature will address the definitions of inductive and deductive
teaching strategies, the concept attainment model as a specific inductive strategy for teaching
concepts, and the effect of using blended methods for teaching concepts.

Deductive Teaching Strategy

Deductive reason typically begins with the generality and moves to the specific, as
Sriraman and Adrian (2004) indicate. One deductive model, the Advance Organizer, may be
used to design presentations to build a scaffold of important concepts at the beginning of a
lesson. An example in an art setting would be a docent using an Advance Organizer to structure
a tour. Joyce, Weil and Calhoun (2015) refer to the model as “a powerful concept used by art
historians. This organizer has many subordinate ideas that can be linked to the particular
characteristics of the art objects being viewed” (p. 198). Advance organizers support the goal of
learning subject matter by “improving presentational methods of teaching” (p. 199). Meaningful
learning happens when teachers address three concerns: (1) how knowledge is organized
(curriculum content), (2) how the mind works to process new information (learning), and (3)
how teachers can apply these ideas about curriculum and learning when they present new
material to students (instruction). Because schools require students to acquire lots of
information, the advance organizer model works well in assisting teachers with their job of
conveying knowledge to students.

The advance organizer model is designed to strengthen the cognitive structure of the
students or the knowledge of a subject and to ensure the context is well organized, clear, and
stable. “Cognitive structure is the foremost factor governing whether new material will be

meaningful and how well it can be acquired and retained” (Joyce, Weil, & Calhoun, 2015, p.



200). Meaningful learning “depends more on the preparation of the learner and the organization
of the materials than it does the method of presentation” (p. 200) and is maximized when the
material is logically organized from general to specific. Advance Organizers provide temporary
scaffolding to help students “be involved in relating material to their own cognitive structure” (p.
201). They encourage learners to actively “struggle with the material—looking at it from
different angles, reconciling it with similar or perhaps contradictory information, and finally
translating it into their own frame of reference and terminology (p. 201).

The implications of deductive strategies for curriculum include two principles, (1)
progressive differentiation, guiding the organization of content so it is stable for the student’s
cognitive structure, presenting the most general ideas first, then following with gradual specific
details, and (2) integrative reconciliation, intentionally relating new ideas to concepts that have
been previously learned. The syntax or phases are: (1) Presentation of Advance Organizer--
Clarify aims of the lesson, present the organizer by identifying defining attributes, give examples
provide context, and prompt awareness of learner’s relevant knowledge and experience; (2)
Presentation of Learning Task or Materials—Present material, maintain attention, make
organization explicit, and make logical order of learning material explicit; (3) Strengthening the
Cognitive Organization—Use principles of integrative reconciliation, promote active reception
learning, and elicit critical approach to subject matter, and clarify (Joyce, Weil & Calhoun,
2015). The advance organizer model may be used with students of all ages and with all content
areas and promotes long-term learning.

The research of Wenno, Wattimena, & Maspaitela (2016) supports a more traditional
method of instruction, referred to as Drill Skill, a strategy that has been reported as, “A very

effective learning model in improving the mastery of science, creativity and learning skills” (p.



212). “The results of the comparison when teaching physics shows that student learning
achievement with Drill Skill is better than the Concept Attainment Model” (p. 214). The
research of Kumar and Mathur (2013) found that the effect of the Concept Attainment Model
(CAM) of teaching was superior in terms of students’ understanding of physics concepts
compared to the traditional method. Their research also showed that students liked CAM
significantly better compared to the Traditional Method. This demonstrates that there is no one
model that is suitable for every circumstance, every content area, every lesson, or for every child.
Inductive Teaching Strategy

Induction may be defined broadly as “a rational process that involves the drawing of
conclusions about a whole class of things based on premises and on a subset of these things
(Sriraman & Adrian, 2012, p. 409). Joyce, Weil, and Calhoun (2015) indicate,

Conceptual thinking is probably programmed into us during gestation. At birth, we

immediately start to learn language . . . We study our environment and sort it out. We

classify objects . . . as we try to gain control of our surrounding. (p. 35)

Aristotle acknowledged that humans could learn through disciplined inquiry, facilitated
by the teacher who guides their learners to construct knowledge during the inquiry process.
Teachers facilitate the scaffolding that Vygotsky referred to in his research and theory of the
Zone of Proximal Development (ZPD). As humans we classify specific items in our world to
make sense of it. Various strategies may follow the inductive process whereby students move
from examining specific pieces of information to determine a general understanding in learning
concepts. The specific Inductive-Thinking Model outlined by Joyce, Weil, & Calhoun (2015)
includes several phases. The syntax or phases of the inductive model are: Identify the Domain,
Collect and Enumerate Data, Examine Data, Form Concepts by Classifying, and Determine

Relationships and Investigate Causal Hypotheses. It is important for teachers to practice the



inductive strategy and study how the kids think. Another strategy detailed by Joyce, Weil, and
Calhoun (2015) that focuses on inductive thinking is the Picture Word Inductive Model (PWIM),
a relatively new inductive model that is often applied in literacy lessons and incorporates an
integrated language arts approach, with focus on the reading writing connection. The syntax or
phases of the PWIM cycle include Studying the Photograph and Shaking Out the Words,
Analyzing Word Attributes, Building Categories, and Developing Word Solving Strategies,
Creating Sentences, Making Titles, and Classifying Sentences, and Composing—From
Sentences to Paragraphs.

As pointed out by Joyce, Weil, and Calhoun (2015), “To look at a scene and see beyond
the specific items to how they belong together . . . well, think about what that means to us” (p.
37). Learning to teach inductively is considered a very basic model of teaching that emphasizes
organizing information as one compares and contrasts objects, events, and emotions. Joyce,
Weil, and Calhoun (2015) indicate, “Learning to think inductively is a critical goal and students
need to practice it, not just be led through it” (p. 41). The foremost goal of schools is to build
students’ competency as learners. In defense of applying inductive strategies, Sriraman and
Adrian (2004) declare, “When students are confronted with a difficult problem, they inevitably
ask the teacher for help. . . How can we expect students to think for themselves if we do the
thinking for them?” (p. 408).

Krofli¢’s (2012) research advances support for a comprehensive inductive educational
approach to art as a means of cultural enrichment for pre-school children. His research supports
approaching identity and moral development through the inductive approach, emphasizing the
view of the theoretical notion of aesthetic as ethics of postmodernity. Educational approaches

include a pedagogy of making judgments that are contextualized, a pedagogy of listening, and a



relational pedagogy, often related to the Reggio Emilia Approach, and the development of moral

and prosocial development. Krofli¢’s (2012) research explores the Aristotelian concept of

aesthetic mimesis, which is perceived to be much more than an act of imitation. Rather, it is an
immersion into phenomena and the depiction of a certain event, human or object as the
artist sees it, at the same time reflecting various contextual factors that have influenced
the story portrayed. And it is only when we are able to recognize the main causes and

effects of the accounted story that we have worked our way to the truth. (Krofli¢, 2012,

p. 269)

Sriraman and Adrian (2004) address the interdisciplinary nature of inductive processes,
and purport that the inductive process, when experienced by students, allows them to discover
generalizations, making it more probable that students will remember and use the process in the
future. Alzu’bi (2015) conducted a study comparing effectiveness of teaching grammar using
the inductive and deductive methods, and concludes, “. . . the teaching of English grammar
through [the] inductive approach plays a positive role in improving the academic achievement of
the students” (p.192) at the university and elementary levels. The Concept Attainment Model is
another model that requires students and teachers to think about concepts by looking at specific
instances to understand an important concept.

Concept Attainment Strategy

Joyce and Weil (1986) clearly detail “Attaining Concepts” and “Thinking Inductively” as
strategies that address the diverse needs of students. The Concept Attainment Model is the
explicit teaching of important concepts and the model is very specific in how it is presented.
Although it is inductive in nature and requires students and teachers to think from specific to
general, it is grouped in Joyce, Weil, and Calhoun’s (2015) Information Processing family of

models, as the model allows students to learn information deeply and effectively. The Concept

Attainment Model, attributed initially to the research and theory of Jerome “Bruner’s study of



concepts and how people attain them” (p. 135), follows a process during which students attain
concepts developed by others. As detailed, students are presented with data sets and led to
discover that some items belong to a category is pre-determined by the teacher. As students later
advance in their understanding of the model, they may develop data sets to present to others and
have them attain the concept they have in mind. Examples (called exemplars) and nonexamples
are strategically presented in a determined format by the teacher. The students focus on the
attributes of the data presented, looking for a relationship between the examples. Attributes
include essential and nonessential attributes, and concepts are both conjunctive and disjunctive.
The negative examples provided set the parameters or boundaries for the concept to be attained.
An example provided by Joyce, Weil, and Calhoun (2015) was that of impressionism. They
emphasize, “Impressionistic styles have much in common with other painting styles. It is
important for students to ‘see’ examples that have no traces of impressionism for them to be
absolutely certain about the defining attributes” (p. 139). The ordering of the data sets is
important, as a gradual understanding of the concept with all of its attributes is the goal to
students’ ability to formulate hypothesis. Tennyson and Cocchiarella (1986) concurred that
students develop procedural knowledge of how to attain concepts with continued practice. As
students learn and possess more procedural knowledge, the more effectively they attain and
apply conceptual knowledge. For that reason, the analysis of thinking to facilitate concept
attainment is most important.

The Syntax of the Concept Attainment Model (Joyce, Weil, & Calhoun, 2015) are:
Presentation of Data and Identification of the Concept, Testing the Attainment of the Concept,
and Analysis of Thinking Strategies. During the Presentation of the Data and the Identification

of the Concept the teacher presents labeled examples (usually as yes or no), students compare
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attributes in positive and negative examples, students generate and test hypotheses, and students
state a definition according to the essential attributes. In Testing Attainment of the Concept,
students identify additional unlabeled examples as yes or no, teacher confirms hypotheses, names
concept, and restates definitions according to essential attributes, and students then generate
examples. During the Analysis of Thinking Strategies, students describe thoughts, students
discuss role of hypotheses and attributes, and students discuss type and number of hypotheses.
Concrete materials may be used as examples, therefore objects, pictures, words, or any
combination thereof may be used as part of the data sets. Joyce, Weil, and Calhoun (2015)
indicate the instructional effects of using the Concept Attainment Strategy include
nature of concepts (understanding), improved concept-building strategies, and inductive
reasoning (specific to general, using specific instances or examples to determine a concept). The
nurturant effects include sensitivity to logical reasoning, tolerance of ambiguity (but appreciation
of logic), and awareness of alternate perspectives. Concept Formation is also an inductive
strategy for which students are required to “decide on the basis on which they will build
categories, [whereas] concept attainment requires a student to figure out the attributes of a
category already formed in another person’s mind. . . (p. 132). A similar approach to Concept
Attainment has been documented (Robert Gagne, 1965; Merrill and Tennyson, 1977; McKinney,
Warren, Larkins, Ford, and Davis, 1983). The models documented and described are built on the
same premises, but are different in implementation, which indicates that teachers have models
from which to choose that are effective in teaching concepts.

Researchers have examined the use of inductive methods as well as deductive methods
and their impact on student learning for decades with the results favoring the inductive models as

opposed to traditional models that promote deductive reasoning. Guillaume (2012) pointed out,
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“most of us have had limited experiences with inductive instruction as students” (p. 152), which
demonstrates that our experiences are limited to those that are primarily teacher centered rather
than student centered. The teacher-centered approach has continued to dominate teaching
practices even though the constructivist philosophy, which heavily emphasizes inquiry-based
learning, has been known for decades. The inductive model has been studied in a variety of
settings, with varying ages, and in a variety of content areas (Ahmed, Gujjar, Janjua, & Bajwa,
2012; Bilica & Flores, 2009; Bouleware & Crow, 2008; Hayes, Fritz, & Heit, 2013; Heit &
Rotello, 2010; Krofli¢, 2012; Reid, 2011; Sriraman, & Adrian, 2004). Reid (2011) reveals that
the concept attainment strategy is a creative way to engage students and meets the goal of
teaching analytical skills (p. 51). Reid also indicates,

Concept attainment lessons are one way to prompt students to carefully examine data,

organize their thinking, observe relationships, and synthesize their understanding—It

allows for an interactive presentation—there is an element of discovery as students
examine examples and nonexamples that lead them to important attributes of the concept.

(pp. 54-55)

Comparative studies of the inductive and deductive methods of teaching have yielded
results in favor of inductive teaching, especially concept attainment. The authors argue that
inductive thinking is universal among diverse populations and similar across cultures. Ceballos’s
(1986) study was designed to determine the differential effects of inductive and deductive
teaching methods when teaching science and social studies to fourth grade students. Ceballos
(1986) concluded, . . . inductive and deductive approaches were equally effective in promoting
concept formation/attainment and in fostering the metacognitive strategies that are crucial to
higher-order thinking” (x). Krofli¢ (2012) explains that the comprehensive inductive educational
approach is important in “dispelling children’s fear of difference, abating stereotypical

judgments/prejudice, using mediation as a method of conflict resolution and encouraging
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cooperation. One of the most efficient activities in achieving these objectives is education
through art” (p. 266). One comparative study of concept attainment and traditional methods in
teaching (Ahmed, Guyjar, Janjua, & Bajwa, 2012) demonstrates the following conclusions:

1) Study results proved that the concept attainment model emerged as an effective

instructional strategy in teaching of English; 2) It was identified that high achievers

trainee teachers registered better academic performance through the concept attainment
model; and 3) It was noted that low achievers trainee teachers produced better results

when taught through the concept attainment model. (pp. 223-224)

Salvi’s (1991) major research findings indicate the Concept Attainment Model (CAM)
was effective in terms of attainment of concepts of English, achievement in English, inductive
reasoning and reactions toward Concept Attainment. Additionally, the CAM was “found to be
significantly superior to the Traditional Method in terms of attainment of concepts of English,
achievement in English and inductive reasoning of the students when the groups were matched
statistically with respect to intelligence, SES and previous achievement in English” (p. 149).
Salvi’s (1991) study also demonstrated superior positive change in attitude towards English
compared to Traditional Method.

Sriraman and Adrian (2004) conclude that the implications for practice are:

the inductive model takes into account the social and cultural dimensions of the inductive

processes—it takes into account the interaction between the social and cultural

dimensions of the inductive process—it takes into account the interaction between an

individual, student, the classroom, the teacher, and the culture. (p. 419)

As Reid (2011) points out, concept attainment is not a strategy that a teacher would use
exclusively. There is no one strategy that serves all purposes and needs in a classroom. That is
why teachers need to have a repertoire of strategies from which they may choose to address the
content and needs of the students.

Blended Strategies

Joyce and Weil (1985) explain, “Perhaps the most interesting research has resulted
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when several models have been combined to attack multifaceted educational problems” (p. 4).
The authors cite the research of Robert Spaulding (1970), who “developed a program for
economically poor, socially disruptive, low achieving children that used social learning theory,
techniques based on knowledge from developmental psychology, and Inductive Teaching
Models” (p. 4). The program was a success in that it showed improvement in “students’ social
skill and cooperative learning behavior, induced students to take more responsibility for their
education, substantially increased students’ learning of basic skills and knowledge, and even
improved students’ performances on tests of intelligence” (p. 4). Joyce and Weil (2015) state,
Other models are also useful for evaluating or applying the material presented by the
advance organizer. . . . after introducing new material in a deductive, presentational way,
can be followed by inductive concept attainment activities that reinforce the material or
that informally evaluate students’ acquisition of the material. (p. 215)
Joyce, Weil, and Calhoun (2015) indicate that both the Concept Attainment (inductive) and
Advance Organizer (deductive) models lend themselves for use with technology.

Heit and Rotello (2010) studied the relations between inductive and deductive reasoning.
They state, “--we suggest that by varying instructions and time to respond, there will be a rich set
of results that will be an important test bed for developing and testing models of reasoning” (p.
8). Clark, Sharp, & Tai (2017) envision the need for flexibility and autonomy to meet the
learning needs of students. The authors state, “The landscape of tertiary education has

significantly changed in recent years with increasing pressure on universities to ‘globalize’ and

expand their reach internationally” (p. 2). Accordingly, there is a need to

harness the expanding role of technology and recognize the increasing need for
promoting flexible, collaborative, contextual and technology-enabled learning. . . a focus
on what the student does is important so that ‘deep learning,” the academic ideal, is
fostered regardless of location. (Biggs., J, & Tang, C., 2012, p. 11)
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A variety of learning tasks were required that applied several models of teaching, both inductive
and deductive, demonstrating the strength of combining methods to strengthen and deepen
student learning (Clark, Sharp, & Tai, 2017). Dunn (2006) offers background for learning
concepts. “As an individual experiences a particular aspect of a given concept, the mind creates
an inner mental representation unique to that particular individual. When remembering the
concept, the mental representation is recalled, ready for new input” (p. 35). Dunn extrapolates
this concept of learning concepts to the intuitive listening experience. Educators need to find the
connections that relate to memory and the learning and storing of information in order to
maximize learning given the limited time students and teachers have to process information.
This means combining strategies to strengthen and deepen the learning experience. A compiled
list of strategies is provided in Appendix B as an easy reference to assist with determining

appropriate teaching/learning strategies.

Statement of the Hypothesis

Although the quality and quantity of research related to best practices has improved over
the past decades, today’s teachers are far from familiar with current research on teaching
strategies, including Concept Attainment and its comparative impact on student learning.
Because inductive teaching continues to be less emphasized and utilized in today’s classroom
and updated research appears to be sparse, further study is warranted. Therefore, it was
hypothesized that Art I students who are taught through the use of inductive teaching strategies
(concept attainment) and those who are taught through the use of deductive teaching strategies
(traditional methods) will exhibit no difference in their achievement and on their art products,

and no difference in their survey responses based on the two methods of instruction.
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CHAPTER 2: METHOD

Both quantitative and qualitative approaches were used in this project. The participants
and how their art products were affected were investigated. Data were collected in the form of
surveys, quizzes, and rubrics related to student products (art projects). The data was organized
and examined with conclusions drawn from the data analysis.
Participants
The participants in this study were 42 secondary students who were officially enrolled in two
different sections of Visual Art I, who attend a public high school in southern Mississippi. The
classes consisted of students that had limited experience in art. All members of the two Visual
Art | classes were invited to participate in the action research study. Two students dropped out
before the study began. The research occurred during regularly scheduled 90-minute blocks of
time in the art room where the classes normally meet. There were no changes to the students’
schedules because of the research.

Instruments

1. Written surveys were developed as data collection instruments (Appendix C). These
were administered at different points during the action research: Students were surveyed
before the initial lesson and surveyed again at the end of the study. The survey addressed
questions related to affective perceptions of art. At the beginning of the study, a survey
that addressed if learning was meaningful or enjoyable was administered to both the
control and treatment groups. An analysis of the survey instrument was conducted using
pre-survey responses. Cronback’s Alpha was used to determine the reliability of the
instrument. The survey instrument was found to be highly reliable (16 items; o= .94). An
independent #test was conducted to determine statistical significance between the

responses of the control group and treatment groups. As seen in Table 1, there was not a



statistically significant difference in the responses for the control group (M= 55.29, SD=
14.81) and the treatment group (M= 60.57, SD= 11.43; (40) =-1.30, p=.08.
Conducting a comparability study was important. The reason is that if there were a
statistical difference on the pre-assessment, then the researcher would need to control for

the difference when the results were analyzed.

Table 1

Pre Survey—Independent t-test Comparison of Responses at the Beginning of Study

Group N df Mean S.D. t value Sig.
CAS 21 40 60.57 11.43 -1.30 .08
TS 21 55.29 14.81

2. Quizzes, located in Appendix D, were developed as data collection instruments. This
quantitative assessment measured the students’ knowledge of watercolor techniques
vocabulary. At the beginning the study, a pre-test (quiz) that measured knowledge of
watercolors vocabulary was administered to both the control and treatment groups.
Kuder-Richardson 20 (KR-20) was used to determine the reliability of the instrument.
The quiz was found to be reasonably reliable (20 items; KR-20 =.61). An independent ~
test was conducted to determine statistical significance between the scores of the control
group and treatment groups. As Table 2 shows, there was not a significant difference in
the scores for the control group (M= 8.86, SD= 3.80) and the treatment group (M=
9.05, SD=2.78); (40) =-.19, p=.19. This indicates that prior to administering the
treatment, the two groups were comparable on this measure, knowledge of watercolor

techniques vocabulary, and controlling for differences was not necessary. The quiz was
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administered as a pretest, before the lessons were taught, and as a posttest at the end of
the study, after all projects were completed. The instrument was used in its original state,

although there is a reliability limitation.

Table 2

Pretest (Quiz)--Independent t-test Comparison of Scores Prior to the Study

3.

Design

Group N df Mean S.D. t value Sig.
CAS 21 40 9.05 2.78 -19 19
TS 21 8.86 3.80

Art products (projects -- 3 artists x 9 watercolors) from both groups were evaluated with
a rubric (Appendix E). The rubric was only used after instruction since the students did
not have projects to grade as a pre-assessment. The reliability of the instrument could not
be assessed given the type of instrument and the timing if its implementation. This
quantitative assessment measures the students’ application of instruction. The evaluation
has a somewhat qualitative component to it, as the use of the rubric is rather subjective.
Scores on the rubrics were compared for each group to see if there was a significant
difference in the quality of student products. Project grades were compared using SPSS to
conduct an independent t-test comparing the two classes to determine if there was a
statistical difference. Photographs were taken during the action research process. The

photos, located in Appendix E, were focused only on the art products.

This action research involved qualitative and quantitative research methods, including

the examination of artifacts (projects) produced by students in a controlled environment to
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determine if incorporating an inductive strategy (concept attainment) into the teaching of art
concepts affects student performance on depth of understanding as demonstrated by learner
questionnaire/survey, performance on quizzes, and application to art projects or artwork
produced. The students are a population of convenience as they are in Visual Art | classes
taught by the principal investigator. One class, the control group, was taught using traditional
methods. A second class was taught using concept attainment is the control group. Both groups
studied the same watercolor techniques and vocabulary. The content was the same, but it was
presented using different teaching strategies. The independent variable was the use of the
concept attainment strategy for the lessons taught. The dependent variables were the responses
from the surveys, scores on quizzes, and grades assigned on the art projects. The data was
collected through surveys, results of quizzes, and assessment of created artifacts (art projects).
The data was analyzed and interpreted to determine if incorporating an inductive teaching
strategy (concept attainment) into the teaching of art concepts affects student performance, or
depth of understanding [as demonstrated by learner questionnaire/survey], performance on
quizzes, and application to art projects. An independent #-test was applied to each measure to
determine if there was a significant statistical difference between the groups, depending on the
teaching strategy applied, inductive concept attainment or deductive traditional method.

Procedure

A survey was administered to both the control group and the treatment group at the
beginning the study, as seen in Table 1. A quiz (pretest) was administered to each group prior to

the beginning of the lessons on watercolor techniques as shown on Table 2.
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Students in Block One were taught using the traditional, deductive method of teaching.
Students were shown examples of watercolor techniques through examples of artwork by well-

known artists and information was provided in a logical format from general to specific.

Students in Block Four were taught using the inductive, concept attainment method of
teaching, with a focus on a format that progressed from specific to general. See Appendix F for
the supporting materials that were used as part of this research that include lesson plans (F1),
unit plan (F2), and watercolor vocabulary PowerPoint (F3). Students were presented with
examples and nonexamples by varying artists, illustrating the watercolor techniques the class
was going to be studying. Students were required to look at the examples, and examine the
visual attributes, or characteristics. They were asked to do the same with the nonexamples.
Once students had contributed their ideas and they were written on the board, they were asked to
generalize the attributes to determine if they could figure out the concept the teacher had in mind
that was represented by the examples and limited by the nonexamples. After exhausting all of
the examples and nonexamples, the attributes on the board were revisited, and the students were
asked if they could name the concept or generalization, based on the attributes. If they could not
name the concept, the concept name was offered by the teacher, written on the board, and further
explained in terms of how the attributes contributed to the identification of the concept. Students

were asked to offer further examples of the concept named. This continued for all techniques.

A posttest/quiz for this content was administered at the end of the study. Students further
independently researched artists to find examples whose artwork they wanted to emulate and
represent in their student products. The instructions for the student products were then provided

and time was allotted for project completion. Completed projects were evaluated using a rubric
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constructed by the teacher (Appendix E). Upon completion of the student projects, a survey was

again administered.

After implementation of the treatment, the treatment group and the control group were
compared on three measures. A survey, which measured learning as meaningful and enjoyable;
a quiz, which measured knowledge of watercolors vocabulary, and unit projects, which
demonstrated application of instruction with watercolors. Comparisons were made to determine
the differences between the groups who had been taught using the inductive strategy concept

attainment and the deductive traditional method.
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CHAPTER 3: RESULTS

Analysis and Conclusions
Research questions and analysis:

The purpose of this study was to determine if incorporating an inductive teaching strategy
(concept attainment) into the teaching of art concepts affects student performance on depth of
understanding [as demonstrated by learner questionnaire/survey], performance on quizzes, and
application to art projects. The following analysis considers each of the research questions in

relation to the data that was gathered.

Question 1. Will incorporating inductive teaching methods (concept attainment) make learning

more meaningful or enjoyable for my students than deductive (traditional method)?

The pre-survey analysis indicates that prior to administering the treatment, the two groups were
comparable on the measure that addressed if learning was meaningful or enjoyable was
administered to both the control and treatment groups. Following the completion of post survey,
an independent t test was used to determine if there was a statistically significant difference
between the control group and the treatment group, as seen in Table 3. The student survey
comparison indicates that incorporating the inductive teaching method of concept attainment
compared to the inductive traditional method makes no difference in making learning more
meaningful or enjoyable for students. Cronbach’s Alpha was used to determine the reliability of
the survey after the treatment was implemented. The survey was found to be highly reliable (16
items; a=.90). An independent #test of the survey responses was conducted to determine
statistical significance between the responses of the control group and treatment groups after the
implementation of the treatment. There was not a statistically significant difference in the

responses for the control group (M= 56.52, SD= 9.38) and the treatment group (M= 62.67, SD



=11.26); (40) =-1.29, p=.38. The t-test post survey comparison between the two classes
indicate there was not a statistically significant difference between the survey responses of
students taught using the inductive concept attainment strategy (experimental group) and the
deductive traditional strategy (control group). There are six assumptions associated with using an
independent t-test. All six assumptions were tested and they were met. It was clear from the
noticeable interaction that students were more engaged during the concept attainment strategy.
The students appeared to enjoy the strategy more, based on their observed level of enthusiasm
during the teaching episodes when the concept attainment strategy was applied. Although overall
there was no statistical difference between the post survey responses, when the survey results
were analyzed to compare individual items, there were significantly different results for three of
the items. For item number siX, the treatment class responses (M=4.24, SD=1.07) were
statistically significantly higher than the control class (M=3.33, SD=1.24); t(40) =-2.61, p = .01,
which indicated the treatment class experienced a higher level of pride in their art work. For item
number nine, the treatment class responses (M=4.62, SD=.67) were statistically significantly
higher than the control class (M=3.86, SD=1.11); t(40) =-2.70, p = .01, which indicated the
treatment group expressed a higher level of agreement with the statement that art encourages
“out of the box” thinking. For item number 11, the treatment class responses (M=3.57,

SD=1.17) were statistically significantly higher than the control class (M=2.62,

SD=1.20); t(40) =-2.61, p = .01, which indicated the treatment group expressed a higher

level of agreement with the statement they enjoy doing art on their own time. The differences
indicate that further study and research is warranted.

Question 2. Will incorporating inductive teaching methods (concept attainment) allow students

to learn content at a higher level, based on the quiz (pretest and posttest) administered? The
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Table 3

Independent t-test Post Survey Results

Group N df Mean S.D. t value Sig.
CAS 21 40 62.67 11.26 -1.29 .38
TS 21 56.52 9.38

comparison of quiz results indicates incorporating inductive concept attainment teaching method
makes no difference in facilitating students to learn content at a higher level, based on the quiz
pretest and posttest comparison scores. An independent t-test of quiz scores was conducted to
determine statistical significance between the scores of the control group and treatment groups.
As seen in Table 4, there was not a significant difference in the scores for the control group (M
=16.81. SD= 2.40) and the treatment group (M = 16.71, SD = 2.97); t(40) = .11, p = .97. The t-
test post quiz grade comparison between the two classes indicate there was not a statistically
significant difference between the learning (achievement in knowledge of watercolors
vocabulary) of students taught using the inductive concept attainment strategy (experimental
group) and the deductive traditional strategy (control group). The pretest quiz grades were
compared using SPSS to conduct an independent t-test of the two classes and results indicate
there was not a statistically significant difference. Therefore, the two classes were comparable
before beginning the treatment and controlling for differences was not necessary. Next, the
posttest grades were compared using SPSS to conduct an independent t-test comparing the two
classes and there was not a statistically significant difference. There are six assumptions

associated with using an independent t-test. All six assumptions were tested and they were met.
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Question 3. Will there be a noticeable difference in student products depending on which

method of instruction is used (inductive--concept attainment or inductive--traditional method)?

The evaluations of student products (watercolor projects), using the designed rubric, indicate
there is no noticeable difference in student products, or application of instruction, dependent on
the method of instruction used, inductive concept attainment or deductive traditional method.
See photographs of Student Products—3 Avrtists x 9 Watercolors on pages 70 and 71 in
Appendix E. An independent t-test of project grades was conducted to determine the statistical
significance between the grades of the control group and treatment groups. There was not a

significant difference in the scores for the control group (M=74.47, SD=12.24) and the treatment

Table 4
Independent t-test Post Quiz Grades

Group N df Mean S.D. t value Sig.
CAS 21 40 16.71 2.97 11 97
TS 21 16.81 2.40

group (M=80.53, SD= 15.54; t(36)=1.33, p=.18). The t-test project grade comparison between
the two classes indicates there was not a statistically significant difference between the products
(application of instruction) of students taught using the inductive concept attainment strategy
(experimental group) and the deductive traditional strategy (control group). The project grades
were compared using SPSS to conduct an independent t-test comparing the two classes and no

statistically significance was found, as shown in Table 5. The null hypothesis was accepted.
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There are six assumptions associated with using an independent t-test. All six assumptions were

tested and they were met.

Question 4. What is the impact of inductive teaching methods on concept learning in secondary art

courses?

Three measures were used to determine the impact of inductive teaching methods on concept
learning: Surveys, Quizzes, and Project Grades. All three indicate, as detailed in the preceding
results, there was no significant difference in the learning of concepts, the application of
concepts, or the enjoyment of learning concepts through the use of the inductive concept

attainment strategy, as seen in Tables 3, 4, and 5. There was not a statistically significant

Table 5

Independent t-test Project (3 Artists x 9 Watercolors) Grades

Group N df Mean S.D. t value Sig.
CAS 19 36 80.53 15.54 -1.33 18
TS 19 74.47 12.24

difference in the survey responses for the control group (M =56.52, SD = 9.38) and the treatment
group (M =62.67, SD = 11.26); t(40) =-1.29, p = .38. The t-test post survey comparison
between the two classes indicate there was not a statistically significant difference between the
survey responses of students taught using the inductive concept attainment strategy
(experimental group) and the deductive traditional strategy (control group). There was not a
significant difference in the scores for the control group (M =16.81, SD= 2.40) and the treatment

group (M =16.71, SD = 2.97); t(40) = .11, p =.97.  The null hypothesis was accepted. The t-
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test post quiz grade comparison between the two classes indicate there was not a statistically
significant difference between the learning (achievement in knowledge of watercolors
vocabulary) of students taught using the inductive concept attainment strategy (experimental
group) and the deductive traditional strategy (control group). There was not a significant
difference in the project scores for the control group (M=74.47, SD=12.24) and the treatment
group (M=80.53, SD= 15.54; t(36)=1.33, p=.18). The t-test project grade comparison between
the two classes indicates there was not a statistically significant difference between the products
(application of instruction) of students taught using the inductive concept attainment strategy
(experimental group) and the deductive traditional strategy (control group). Subsequently, based
on the data collection, statistical analysis, and interpretations, there was no significant impact of

deductive teaching methods on concept learning in entry level/beginning art courses.

Hypotheses

The researcher took the null hypothesis for each question posed. One hypothesis for this
research was that there will be no difference in the survey scores of students based on the two
methods of instruction, inductive (concept attainment) and deductive (traditional method). The
null hypothesis was accepted as the #-test results indicated there was no statistically significant
difference between the post survey responses. The total and each item were analyzed. The #-test
indicated that there was not a significant difference in the totals, and therefore the null could not
be rejected. There was not a statistically significant difference in the responses for the control
group (M= 56.52, SD=9.38) and the treatment group (M= 62.67, SD=11.26); {40)=-1.29, p
=.38. Again, the individual item analysis indicated that there were statistically significant
differences between the two classes on their post-survey responses for items 6 (I am proud of my

best work in art.), 9 (Art encourages/supports “out of”” box thinking.), and 11 (I enjoy doing art
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on my own time, when not in school). The outcome was higher for the group of students who
were taught using the concept attainment strategy. Further research is needed to specifically
determine the reasons for the significance of these differences and the impact inductive method
of concept attainment has on teaching and learning art.

A second hypothesis was that there will be no difference in the quiz scores (pre and
posttest) based on the two methods of instruction, inductive (concept attainment) and deductive
(traditional method). The null hypothesis was accepted, as the t-test results from the comparison
of the pretest grades were not statistically significantly different. The two classes were
comparable before beginning the treatment and controlling for differences was not necessary.
The t-test posttest grades comparison between the two classes indicate there was not a
statistically significance difference (Table 4). There was not a significant difference in the
scores for the control group (M =16.81. SD= 2.40) and the treatment group (M = 16.71, SD =

2.97); 1(40) = .11, p = .97.

A third hypothesis is that there will be no noticeable difference in student products
(project grades) depending on which method of instruction (inductive concept attainment or
deductive traditional) is used. The null hypothesis was accepted, based on the comparison of the
project grades using SPSS to conduct an independent t-test comparing the two classes (Table 5).
There was not a significant difference in the scores for the control group (M=74.47, SD=12.24)

and the treatment group (M=80.53, SD= 15.54; t(36)=1.33, p=.18).

Unanticipated Findings

In the process of analyzing the data, it was noted that although the results did not show an
overall difference in the pre-survey and post survey items, three items on the questionnaire had a

statistically significant higher outcome for the concept attainment model. The results indicate
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further research is necessary to explore the possibilities related to student attitudes and
motivation toward art curriculum and strategies that are used to teach art concepts.

To summarize, this research suggests there is no statistical difference discerned in
incorporating an inductive teaching strategy (concept attainment) into the teaching of art
concepts in terms of its effects on student performance in depth of understanding [as
demonstrated by learner questionnaire/survey], performance on quizzes, and application of art
products produces no statistically significant difference. Additional research is needed to test the

accuracy of the findings of this research.
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CHAPTER 4: DISCUSSION

Discussion

In this study, both qualitative and quantitative methods were used to evaluate and analyze
the results. A limitation of this research study was the small sample size; therefore, a larger
sample size is needed. The schedule did not include a random selection. In addition, only one
teacher was involved in teaching the lessons and applying the strategies. As a result, there could
be spillover from one class to the next. Even though the teacher tried to keep the two strategies
distinctly different, because one person was teaching, the strategy may not be totally pure. Per
the research questions, either strategy could have been effective. Some students benefit from one
strategy over the other. The best solution may be to apply a blended strategy. Strategies are not
mutually exclusive and can be combined to provide effective teaching and learning. Other
variables included the widespread range of the students including their grade level. Students
ranged from grade nine to grade twelve. Experience and knowledge of art are also variables to
be considered that may be sources of disparity. One implication of this study’s results is that
future study is needed on blended methodology. If this research were repeated, suggestions are
to include a larger sample and extend the days allowed for teaching to provide more in-depth
background of the concept attainment model to the students. The study took place toward the
end of the semester, and the students may have been more anxious or restless as the semester was

coming to a close, just before the December holidays and extended break.

Implications

As mentioned earlier, this research project tells me that both approaches, inductive and
deductive, are effective teaching strategies. Generally, the results indicate that more than one

strategy may be effective in the art classroom. The results remind me of the foundational



information indicated by Joyce, Weil and Calhoun (2015, 1986), that the common elements of
the both models (Concept Attainment and Advance Organizer) are that they both may be used
with students of all ages, with all content areas, and they both promote long term learning. The
research of Clark, Sharp, and Tai (2017) confirm the potency of combining teaching methods to
strengthen student learning. Time is a commodity in the art classroom. Therefore, it is important
for teachers to choose teaching strategies that will promote the most positive outcomes in student
learning while promoting life-long learning. When | examined the classification of the 31
randomly selected teaching strategies shown in Appendix B: Selected Instructional Strategies
Classification by Inductive (1) and/or Deductive Thinking Patterns (D), twelve were inductive,
ten were deductive, and nine were a combination of deductive/inductive thinking. Because art
education is comprised of art studio, art history, aesthetics, and art criticism, these various
methods are useful to teach these various content areas. Art history instruction is often achieved
by Declarative Lesson Plans and Direct Instruction. Both of these methods are classified