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This study examined the use of knowledge maps as a tool for teacher education students to increase knowledge acquisition and
retention of concepts related to the visual arts design elements: line, color, and shape. Participants were randomly assigned to either
the nomap or knowledgemap group.Three instruments—StudentAutobiography, Elements ofDesignTests (EDT), andKnowledge
Map Questionnaire—were used to collect data. Results revealed significantly higher means on the immediately administered
posttest for the elements line and color and the delayed posttest for line map group. Questionnaire responses indicated positive
attitudes toward knowledge map use as a study strategy. Specifically, endorsement was reported toward maps’ clarity, effectiveness
for learning concepts, and enjoyment of use.

1. Introduction

Recent years have seen the adoption of a standards-based
approach to education within the United States [1, 2] and
abroad [3]. “As the American Recovery and Reinvestment
Act of 2009 was used to stimulate the economy, the Obama
Administration employed theRace to theTop fund to encour-
age states to apply for grants to pursue reforms by adopting
standards and assessments that prepare students to succeed
in college and the workplace and compete in the global
economy. . ..” [4, p. 92]. Within the current sociopolitical
climate of standards-based education reform, the escalating
emphasis for learning outcomes and meeting standards in an
increasingly information overloaded context is not likely to
diminish.

From kindergarten to higher education, increasing
amounts of time and resources are being committed to
assessment and documentation of outcomes that meet local,
state, and national criteria or standards. As educators and
students strive to facilitate and utilize efficient and effective
teaching and learning strategies in an increasingly outcomes-
accountable environment, they are also discovering that, in
the realm of overwhelming information access, the current
methods used to create meaning may need to be reexamined.

The variety and fluidity of contexts in which teachers and
learners operate necessitate solid subjectmatter knowledge as
well as vast pedagogical knowledge; educators, like learners,
must also make connections between ideas and integrate
their knowledge in order to achieve meaningful learning
[5]. Bransford et al. [6] asserted that “there is no universal
best teaching practice,” (page 22) since teaching strategies
are mediated by numerous variables including the learner,
course, subject matter, and desired outcome. Yet according to
McDonald et al. [7], “determiningwhatworks best, forwhom,
and under what conditions are the central tasks that educa-
tional researchers are being asked to address” (page 15). New
strategies, methods, or tools and the use of existing strategies,
methods, or tools in new ways, with diverse learners and in
varied contexts, should be continuously examined to validate
the effectiveness of current practices. Concept mapping [8, 9]
is a knowledge representation technique commonly used by
teachers and students at all levels that holds vast potential in
regard to its effectiveness as a teaching and learning strategy.

2. Concept Mapping

The concept map and concept mapping technique were
developed byNovak [8–10] at Cornell University in the 1960s.
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Figure 1: Example of a concept map.

Novak’s work was based on the theories of Ausubel [11–13],
who emphasized prior knowledge as a key to one’s ability
to learn new concepts. Novak [9] claimed that meaningful
learning involved the assimilation of new concepts into exist-
ing cognitive structures. Conceptmapping visually represents
concepts and the complex relationships among the concepts.
Concepts are enclosed in nodes, typically depicted by words
enclosed in circles, ovals, or rectangles. The relationships
among the concepts are represented by a link or line with an
arrow to connect multiple concepts. Figure 1 is an example of
a concept map.

Alternative versions of this graphic organizer have been
identified as webs [14] and mind maps [15]. Anderson
and Milbrandt [14] found that many teachers used web-
bing during group discussions as a theme introduction
and brainstorming exercise. The construction of associations
through aweb helped students brainstorm ideas and visualize
connections of concepts.Moline [16] describedweb diagrams
as summarization of the process of an integrated network
of relationships, rather than a process that moves in one
direction such as a cyclical diagram. Moline also indicated
that webs were diagrams that linked their subjects with a
network of lines or arrows and included concept mapping as
a subset of webbing where meaningful connections are made
between concepts.

Mind mapping, which appears to a great extent in
international literature, was invented (and copyrighted) by
Buzan [15] from the United Kingdom. Buzan describes
mind maps as colorful, spatial, learning tools consisting of
a central word or concept, around which main ideas that
relate to that word are represented. Each of the main ideas
is considered and subideas that relate to each of those words
are represented using images, numbers, color, and spatial
awareness in addition to words. Although it is important
to point out that the literature represented overlapping and
inconsistent representations of characteristics, the originators
noted primary differences between Buzan’s [15] mind maps

and Novak’s [8, 9] concept maps. A mind map generally
contains one main concept, while a concept map may have
several main concepts. The mind map structure is tree-like,
branching out from a single, central idea, while concept maps
tend to be complex networks. While a concept map typically
is not generated in varied colors and usually includes words
only, mindmapping utilizes three or more colors and various
images, along with words. “It [mind map] harnesses the full
range of cortical skills—word, image, number, logic, rhythm,
color, and spatial awareness—in a single, uniquely powerful
manner” [17, p. 7]. Mind maps have been used successfully
with students at various levels as a means of representing
knowledge and facilitating meaningful learning for many
years [18] and gained recent credibility in corporations such
as Paxman [17].

Conceptmapping, as a tool to visualize and communicate
conceptual understanding, has been extensively utilized in
classroom teaching [19] and is widely accepted as one of
several tools valid for measuring conceptual change [20].
According to O’Donnell et al. [21], concept maps serve as
supports or scaffolds to cognitive processing, reduce cogni-
tive load, and enhance representation of relationships among
constructs. The literature revealed studies of concept maps
most often applied to the teaching and learning of science
concepts [22–28] and, to a lesser amount, math [29, 30].
Novak [10] reflected on his own twelve-year longitudinal
study on children’s science concept learning, claiming that

“There is now general agreement that knowledge
is a human creation, where new ideas are con-
structed by creative people on the basis of their
existing concepts and theories and of a search for
new patterns or regularities in events or objects, or
records of events or objects, designated by a label,
usually a word” (page 23).

Knowledge maps, which also represent ideas or concepts
contained in nodes with the relationships among these
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identified through links, differ from concept maps, according
to O’Donnell et al. [21], in that the links used to connect
ideas are labeled to facilitate cognitive processing. In addition,
knowledge maps are described as teacher or expert generated
for the purpose of providing an alternative or additive source
of information during instruction. Creation of a knowledge
map to represent a topic can be a beneficial process for
teachers as well as students since creating one’s own maps
allows important content to be articulated and relationships
to be displayed from the instructor’s perspective, possibly
resulting in clearer communication of goals and improved
learning [21].

Lee and Nelson [31] define a concept map as that which
the learner develops as an instructional strategy, while a
knowledge map, which is generated by the teacher or expert
for the learner to view, is considered an instructionalmaterial.
The literature includes articles, papers, and studies [32–34]
that explored the effects of learner-generated concept maps
and teacher-generated knowledge maps. Significant interest
among educational researchers in the use of mapping as an
instructional aid over the last 30 years led O’Donnell et al.
[21] to conclude that “the fit of knowledge maps to various
kinds of knowledge structures and combinations of structures
is worthy of further study” (page 75).

In [35], Nesbit and Adesope estimated that more than
500 peer-reviewed articles, most published since 1997, have
made substantial reference to the educational application of
concept or knowledge maps. Few, if any, empirical studies,
however, have explored the effects of concept mapping, mind
mapping, or knowledge maps as an instructional strategy or
material for visual arts content. The elements of design—
line, shape, color, form, space, color, value, and texture—are a
common thread of introductory visual arts instruction,which
construct the basic language or building blocks of visual arts.

De Simone [36] cited increasing awareness that college
and university students, who are often assumed to be pro-
ficient at understanding and applying information gained
from text, actually have difficulty abstracting important
points, relating ideas, and organizing concepts. One possible
factor contributing to this difficulty could be lack of prior
knowledge related to the knowledge domain. This study
explicitly explored the role of knowledge maps as a tool for
teacher education students to increase knowledge acquisition
and retention of visual arts content, which is traditionally
novel information for this population. Specifically, the effect
of text only as compared to text with knowledge map viewing
on the knowledge acquisition and retention of the visual
art elements, line, shape, and color, and attitudes regarding
knowledge maps as an instructional material in teacher
education were investigated.

3. Method

3.1. Participants. Data were collected from 78 individuals
enrolled in 3 undergraduate and 1 graduate elementary
education courses at a college of education in a southeastern
university. Of the 78 participants, 4 were men. The ethnicity
of the participants was 18 African-American, 59 Caucasian,

and one Hispanic. Most participants (𝑛 = 70) were aged 35
or under.Through random assignment, 41 of the participants
were assigned to the no map group and 39 were assigned to
the map group. The no map group participants reported a
GPA mean of 3.4, while the 37 who received the knowledge
map as a study strategy had a self-report GPA that averaged
3.5.

3.2. Instruments. Two instruments, Elements of Design Tests
and Knowledge Map Questionnaire, were used for collect-
ing data. The Elements of Design Delayed Posttest (see
Appendix A) is a 75-item multiple-choice test, which yields
a separate score for each of its three subtests—line, shape,
and color. Each subtest score is calculated by determining the
number of correct responses for its 25 items (line: items 1–
25, shape: items 26–50, and color: items 51–75). The highest
possible score on each subtest is 25.

Using the Elements and Principles of Design Student Guide
[37], which served as a content resource for participants,
115 possible test questions related to line, shape, and color
were generated and evaluated by three experts (two art
educators and a museum curator), who individually rated
each item’s representation of content. The 25 items for each
of the 3 elements that received the highest average scores
comprised the 75-item multiple choice Elements of Design
Delayed Posttest (EDDP), which yields a separate score for
each of its 3 subtests—line, shape, and color. The format,
instructions, and vocabulary were further evaluated resulting
in final adjustments to eliminate ambiguity and increase
clarity. One point is awarded for each correct response
resulting in a possible high score on each subtest of 25, with
the highest possible total score being 75. Test-retest reliability
for the EDDP was obtained from a sample of 20 students
who took the test twice with a 7-day interval between test
administrations. Pearson 𝑟 correlations for all three subtests
using Bonferroni to control for Type I error showed that 19
out of the 20 correlations were statistically significant at the
.0025 level. Each 25-item subtest of the EDDP served as the
posttest for the elements line, shape, and color.

4. Knowledge Map Questionnaire

The Knowledge Map Questionnaire (see Appendix B) was
designed by the researchers to ascertain the participants’
attitudes toward viewing knowledge maps as a study strategy
and consists of six questions designed to ascertain partici-
pants’ attitudes toward viewing knowledge maps as a study
strategy. Specifically 3 areas: clarity of maps, effectiveness
for learning, and enjoyment in use are each assessed by two
alternately worded items.The three areas are each assessed by
two alternately worded questions as follows: clarity of maps
(items 1 and 4), effectiveness for learning (items 2 and 6),
and enjoyment in use (items 3 and 5). Participants respond
using a five-point rating scale ranging from strongly agree
(4) to strongly disagree (1) and not sure (0). Quantitative
numerals assigned for data analysis are four through zero
with reversely worded items (four, five, and six) being reverse
scored to consistently assign the highest numerals to themost
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positive attitudes toward viewing the knowledge maps. The
questionnaire also contains a section for participants’ open-
ended comments.

5. Procedure

The research design was a posttest-only control group design
eliminating threats to internal validity (i.e., testing threat) that
taking the pretest could have caused. Prior to beginning this
study, separate knowledge maps for the design elements, line,
shape, and color, as depicted in the Elements and Principles
of Design Student Guide [37], were created and reviewed by a
team of teacher educators and educational researchers.

On the first day of class, participants were randomly
assigned to one of two groups using a random numbers
table. Forty-one of the participants were assigned to the
no map group, while 37 received the knowledge map as a
study strategy. Two participants from the map group were
eliminated from the study due to class absences. Group 1: no
map was the control group, and Group 2: knowledge map
was the treatment group. The treatment occurred over three
consecutive class meetings.

On the first day of treatment, Group 1 was given the Ele-
ments and Principles of Design: Student Guide and instructed
to read and view the content on the element of line (pages
4-5) for 20 minutes. Group 2 was given the Elements and
Principles of Design: Student Guide [37] and the knowledge
map for the element of line. Group 2 was instructed to read
and view the content on the element of line in the guide and
view the knowledge map for 20 minutes. After 20 minutes
to independently attend to the material, the Elements of
Design Posttest: Line was administered. In order to avoid a
history effect (events other than the planned treatment to
occur and influence the postmeasurement) the posttest was
given immediately after the treatment.Ondays two and three,
the same procedure was followed with the varied content of
the design elements of shape (pages 6-7) and color (pages
10-11), respectively. Elements of Design Posttest: Shape was
administered on day two; and Elements of Design Posttest:
Color was administered on day three.TheElements of Design
Delayed Posttest was administered four days after the last
treatment and final posttest to assess knowledge retention.

6. Data Analysis

Data analysis was conducted using the statistical package for
the social sciences (SPSS) to analyze scores from the three
Elements of Design Posttests and the Elements of Design
Delayed Posttest using analyses of variance (ANOVA) to
evaluate the relationship between viewing knowledge maps
and knowledge acquisition and retention of the elements
of design: line, shape, and color. The independent variable,
knowledge map factor, included two levels: viewing the text
and knowledge map (knowledge map) and viewing text only
(no map). The dependent variable for knowledge acquisition
was scores on the three Elements of Design Posttests, and the
dependent variable for knowledge retentionwas scores on the

Table 1: Means, standard deviations, and ANOVAs for immediate
assessment of knowledge map strategy.

Design element M SD df 𝐹 𝜂

2
𝑃

Line 1 4.70 .06 .03
No map 19.78 3.54
Map 21.38 2.89

Shape 1 .01 .00 .93
No map 19.44 3.76
Map 19.51 3.25

Color 1 9.83 .12 .00
No map 17.27 4.64
Map 20.22 3.52

Elements of Design Delayed Posttest. Additionally, frequen-
cies and percentages were calculated for the Knowledge Map
Questionnaire responses to ascertain participant attitudes
toward viewing the knowledge map as a study strategy.

7. Results

Overall ANOVA results of the immediate administration
of the posttest, as shown in Table 1, revealed significant
differences between the map and no map groups for the
elements of line, 𝐹(1, 76) = 4.71, 𝑃 = .033, and color,
𝐹(1, 76) = 9.833, 𝑃 = .002, indicating that the knowledge
map could be attributed to increased art element of design
knowledge acquisition. But it was of interest that the mean
posttest scores for the element of shape did not reveal
significantly higher means, 𝐹(1, 76) = .009, 𝑃 = .926, for
the knowledge map group. One explanation may be related
to the differences among the elements tested. The content
representing the element of shape is inherently less complex.
Upon an analysis of the differences among the knowledge
maps, the concept of shape included the least number of
nodes and propositions, whereas line and color knowledge
maps were denser. Furthermore, the element of color, for
which the knowledge map included the greatest number of
nodes and propositions, also had the greatestmean difference
scores, indicating that the number of concepts might have
been a variable related to the usefulness of the knowledge
map for knowledge acquisition. Another consideration is that
participants’ prior knowledge could have been greater for
the concepts related to shape as these concepts overlap with
content covered in other realms such as mathematics classes.

As with the immediate knowledge retention measure-
ment, Table 2 shows the Elements of Design Delayed Posttest
means were higher among the group that viewed the knowl-
edge map for each of the three design elements. As expected,
the mean differences were less between each Elements of
Design Posttest for the delayed measure as compared to the
immediate measure. The posttest mean scores for the two
groups were not statistically significantly different for shape,
𝐹(1, 76) = .179, 𝑃 = .673, and color, 𝐹(1, 76) = .396,
𝑃 = .53. The delayed posttest means for the knowledge map
group for line were statistically significant, 𝐹(1, 76) = 4.95,
𝑃 = .03. Participants were not informed ahead of time that
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Table 2: Means, standard deviations, and ANOVAs for delayed
assessment of knowledge map strategy.

Design element M SD df 𝐹 𝜂

2
𝑃

Line 1 4.95 .06 .03
No map 18.85 4.13
Map 20.62 2.65

Shape 1 .18 .67
No map 18.15 4.38
Map 18.54 3.78

Color 1 .40 .53
No map 18.63 4.89
Map 19.30 4.36

a delayed posttest would be administered, but a history effect
(practice of taking previous tests with similar questions) may
have contributed to an increase in the mean scores for the
delayed measure.

As shown in Table 3, the vast majority of responses on the
Knowledge Map Questionnaire indicated positive attitudes
were associated with the participants’ perceptions of knowl-
edge map use as a study strategy. Specifically, endorsement
in the following areas through agreement with positive state-
ments and disagreement with negative statements regarding
map use was reported: clarity of maps (95%), effectiveness
for learning concepts (90%), and enjoyment of using maps
(97%). In addition, 20 of the 37 respondents wrote addi-
tional comments. Overall, 18 of the comments were positive
with 2 expressing negative attitudes. The positive comments
indicated that the knowledge maps provided summarization
and organization and facilitated learning the concepts. Two
participants referred to the benefits of visual learning, while
one expressed that the maps enabled the participant “to
see how things connected to each other.” In contrast, two
participants expressed that the maps were confusing. One
said “Some lines crossed and were hard to follow” and the
other expressed that “computer generated knowledge maps
are often broken down too far and are confusing.”

8. Discussion

According to Driscoll [38], graphic organizers and imagery
are strategies that facilitate information processing and con-
necting prior knowledge with new information. Previous
research [25–28, 39, 40] indicated that utilization of various
forms of concept mapping may lead to increased learning. In
this study, which explored results of the cognitive processing
of the participants as they interacted with text and knowledge
maps, there was not a condition where viewing knowledge
maps produced significant negative effects and the attitudes
toward the strategy were generally positive, thus, indicating
that teachers should consider knowledge maps as a viable
learning strategy to facilitate the acquisition of concepts.
Further, the results are intended to provide a footing for

future teaching and learning practices among teacher edu-
cators and preservice and inservice teachers and a basis for
future knowledge mapping research in various modalities
and contexts.

While a single study cannot provide conclusive evidence
that a particular teaching method ensures knowledge acqui-
sition and/or retention, the literature on concept mapping
was extended based on the results of this experiment. The
findings suggest providing knowledge maps may be a viable
educational practice for helping students efficiently acquire
the basic concepts of art from which higher-level activities
can be built. The consideration that initiating a new teaching
method should occur over an extended period of time and
that outcomes should be evaluated in varied contexts is
emphasized by the lack of significance among all art elements
of design tested. Further, as suggested by other studies [41,
42], participants’ learning may have been more positively
influenced by the use of learner-generated rather than expert-
generated maps.

A repeat of the study during a traditional semester
and with an increased number of participants may provide
greater insight into the effect the treatment may have had on
knowledge acquisition and retention. It was determined that,
due to limited time for training and practicing, generative
concept mapping skills would reduce the effectiveness of
this experimental treatment in the study. It could not be
assumed that participants would bewell prepared inmapping
strategies. Novak [9] indicated that successful generation of
concept maps requires practice and a considerable amount
of trial and error. Further research should include student-
generated maps with analysis of the map generation to
provide a more in-depth assessment and analysis of the
participants’ knowledge. Additionally, the students’ attitudes
toward creating their own maps in comparison to being
provided a knowledge map would be of interest.

As a result of informal observation during the data collec-
tion, varied approaches to attending to the learning materials
were noted. An analysis of participant learning styles and the
correlation with knowledge acquisition and retention might
provide interesting results. Finally, knowledge and concept
map research should be extended to assess learning outcomes
beyond immediate and delayed knowledge acquisition or
recall, including higher-level learning such as application,
analysis, and synthesis.

Appendices

A. Elements of Design Delayed Posttest
(EDDP)

Name:

(1) A line can vary in .

(a) length and width
(b) direction
(c) curvature
(d) all of the above
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Table 3: Frequencies of responses measuring attitudes.

Attitude statement Strongly agree Agree Disagree Strongly disagree Not sure
Clarity of maps

(1) Maps were easy to understand. 22 13 2 0 0
(4) Viewing maps confused me. 0 0 19 18 0

Effectiveness for Learning
(2) Maps helped me learn the concepts. 22 15 0 0 0
(5) Maps had no effect on my learning of the concepts. 1 1 14 19 2

Enjoyment
(3) I enjoyed viewing the maps. 14 22 1 0 0
(6) I did not like the maps. 0 1 16 20 0

(2) A line can only be .

(a) straight
(b) two-dimensional
(c) black
(d) all of the above

(3) A mark with length and direction, created by a point
that moves across a surface is .

(a) rhythm
(b) line
(c) movement
(d) value

(4) is a mark made by a moving point

(a) Rhythm
(b) Line
(c) Movement
(d) Value

(5) A line stands straight up at a right angle to
the horizon.

(a) diagonal
(b) vertical
(c) horizontal
(d) zig zag

(6) Lines that are made from a combination of diagonal
lines that form angles and change direction suddenly
are called lines.

(a) diagonal
(b) vertical
(c) horizontal
(d) zig zag

(7) A line slants and appears to be rising or
falling.

(a) diagonal

(b) vertical
(c) horizontal
(d) zig zag

(8) A line changes direction gradually.

(a) curving
(b) vertical
(c) horizontal
(d) zig zag

(9) A line goes from side to side and is parallel
to the horizon line.

(a) curving
(b) vertical
(c) horizontal
(d) zig zag

(10) Lines can be combined with other lines to create
.

(a) textures
(b) patterns
(c) shapes
(d) all of the above

(11) lines suggests a feeling of rest or repose.

(a) Wavy
(b) Horizontal
(c) Vertical
(d) Diagonal

(12) in combination communicate stability and
solidity.

(a) Horizontal and vertical lines
(b) Shallow and acute curves
(c) Diagonal and wavy lines
(d) Wavy and zig zag lines
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(13) indicate edges of forms or shapes and
describe them in the simplest way.

(a) Gestural lines
(b) Implied lines
(c) Contour lines
(d) Organic lines

(14) indicate action and physical movement.

(a) Gestural lines
(b) Implied lines
(c) Contour lines
(d) Organic lines

(15) When our eyes “read” the edges of objects this is
referred to as .

(a) gestural lines
(b) implied lines
(c) contour lines
(d) organic lines

(16) Closely drawn lines in more than one direction are
referred to as .

(a) cross-hatched
(b) gesture
(c) meandering
(d) radiating

(17) Contour lines are .

(a) many rapidly drawn lines
(b) closely drawn lines in more than one direction
(c) the outline of a subject with a single line
(d) lines that are not actually drawn, but “read” by

the eyes

(18) Gesture lines are .

(a) many rapidly drawn lines
(b) closely drawn lines in more than one direction
(c) the outline of a subject with a single line
(d) lines that are not actually drawn, but “read” by

the eyes

(19) Implied lines are .

(a) many rapidly drawn lines
(b) closely drawn lines in more than one direction
(c) the outline of a subject with a single line
(d) lines that are not actually drawn, but “read” by

the eyes

(20) The element of line .

(a) is a mark made by a pointed tool.

(b) is often defined as a moving dot.
(c) has length and width, but its width is very tiny

compared to its length.
(d) (a), (b) and (c)

(21) The three basic properties of line are .

(a) direction, measure, and character
(b) color, texture, and value
(c) organic, geometric, and gestural
(d) continuous, converging, and criss-cross

(22) Direction, measure, and character are .

(a) defined as a moving dot
(b) many rapidly drawn lines
(c) the basic properties of line
(d) (a), (b) and (c)

(23) The basic property of line that shows emotional
qualities and is greatly dependent on the nature of the
artistic media that the artist uses is called .

(a) the direction of line
(b) the measure of line
(c) the character of line
(d) all of the above

(24) The basic property of line that reveals an infinite
number of combinations of long and short, thick and
thin lines within a composition is .

(a) the direction of line
(b) the measure of line
(c) the character of line
(d) all of the above

(25) The basic property of line that is described as horizon-
tal, diagonal and/or vertical is .

(a) the direction of line
(b) the measure of line
(c) the character of line
(d) all of the above

(26) A shape has .

(a) three dimensions, length, width and depth
(b) two dimensions, length and width
(c) two dimensions, length and depth
(d) two dimensions, width and depth

(27) Design in painting is basically the planned arrange-
ment of .

(a) color
(b) line
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(c) texture
(d) shape

(28) Abstract shapes .

(a) may be based on reality
(b) are realistic
(c) can be the dominant element in a composition
(d) (a) and (c)

(29) Amorphous shapes .

(a) are triangles, rectangles, squares, circles, ovals
(b) are the areas surrounding the main form
(c) lack definite form such as clouds
(d) (b) and (c)

(30) Geometric shapes .

(a) are triangles, rectangles, squares, circles, ovals
(b) are the areas surrounding the main form
(c) lack definite form such as clouds
(d) (b) and (c)

(31) Positive shape .

(a) is the main form of a composition
(b) is the area surrounding the main form
(c) is always geometric
(d) is always asymmetrical

(32) Negative shape .

(a) is the main form of a composition
(b) is the area surrounding the main form
(c) is always geometric
(d) is always asymmetrical

(33) Geometric shapes are also called .

(a) curvilinear shapes
(b) positive shapes
(c) negative shapes
(d) rectilinear shapes

(34) Organic shapes are also called .

(a) curvilinear shapes
(b) positive shapes
(c) negative shapes
(d) rectilinear shapes

(35) The subject in representational work is usually the
shape.

(a) curvilinear shape
(b) positive shape

(c) negative shape
(d) rectilinear shape

(36) Shapes in nature are usually shapes.

(a) curvilinear shapes
(b) geometric shapes
(c) organic shapes
(d) rectilinear shapes

(37) often reduces things to their simplest
shapes.

(a) Collage
(b) Pattern
(c) Abstraction
(d) Representation

(38) Shapes that are irregular and asymmetrical are also
called shapes.

(a) geometric
(b) free-form
(c) negative
(d) positive

(39) Living organisms such as animals, fish, and flowers
are shapes.

(a) geometric
(b) biomorphic
(c) negative
(d) positive

(40) All shapes can be described with two basic terms
and .

(a) geometric and organic
(b) biomorphic and organic
(c) geometric and rectilinear
(d) organic and curvilinear

(41) Shapes are either or .

(a) positive or negative
(b) biomorphic or organic
(c) geometric or rectilinear
(d) organic or curvilinear

(42) In abstract or nonobjective art, shapes are
usually central or featured elements.

(a) organic
(b) biomorphic
(c) negative
(d) positive
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(43) Most of Picasso’s shapes are .

(a) representational
(b) realistic
(c) flat
(d) three-dimensional

(44) Shape is seen or identified because of .

(a) color changes
(b) value changes
(c) implied lines
(d) (a), (b), and (c)

(45) The area around the subject in a representationalwork
is usually the .

(a) positive shape
(b) negative shape
(c) dark shape
(d) light shape

(46) The main form of a composition is called .

(a) positive shape
(b) negative shape
(c) dark shape
(d) light shape

(47) The area surrounding themain form of a composition
is called .

(a) positive shape
(b) negative shape
(c) dark shape
(d) light shape

(48) shapes appear stronger than
shapes.

(a) Geometric; biomorphic
(b) Biomorphic; geometric
(c) Geometric; rectilinear
(d) Organic; curvilinear

(49) Organic shapes have curved edges and are often called
.

(a) free-form
(b) rectilinear
(c) geometric
(d) negative

(50) When artists use both types of shapes in a drawing or
painting, one type of shape is usually .

(a) red
(b) dominant

(c) flat
(d) representational

(51) Color depends on light because .

(a) it is made of light
(b) it is a product of light
(c) (a) and (b)
(d) none of the above

(52) The chart used to remember color relationships is a
.

(a) color scheme
(b) color wheel
(c) color ray
(d) color circle

(53) Secondary colors are obtained by mixing two
.

(a) neutral colors
(b) complementary colors
(c) primary colors
(d) intermediate or tertiary colors

(54) is another term for color.

(a) Tone
(b) Hue
(c) Value
(d) Intensity

(55) Red and green are examples of .

(a) intermediate colors
(b) analogous colors
(c) color triad
(d) complementary colors

(56) Colors are said to be contrasting if they are
.

(a) different in lightness and darkness
(b) light in value
(c) dark in value
(d) bright and intense

(57) are examples of cool colors.

(a) Orange, green and purple (or violet)
(b) Blue, green and violet (or purple)
(c) Yellow, blue and red
(d) White, black and brown

(58) are examples of warm colors.

(a) Yellow, to red-violet
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(b) Yellow, red, and blue
(c) Yellow-green to violet
(d) Orange, purple, and green

(59) Yellow-orange, red-orange, and yellow-green are
.

(a) intermediate or tertiary colors
(b) secondary colors
(c) primary colors
(d) triadic colors

(60) Blue and orange are .

(a) primary colors
(b) related or analogous colors
(c) secondary colors
(d) complementary colors

(61) Orange, green, and violet (or purple) are .

(a) primary colors
(b) related or analogous colors
(c) secondary colors
(d) complementary colors

(62) Red, yellow, and blue are .

(a) primary triad
(b) related or analogous colors
(c) secondary colors
(d) complementary colors

(63) Yellow, yellow-orange, orange are .

(a) primary triad
(b) related or analogous colors
(c) secondary colors
(d) complementary colors

(64) A related color scheme would be colors that are
.

(a) across form each other on the color wheel
(b) next to each other on the color wheel.
(c) all primary
(d) all secondary colors

(65) may be created by adding white.

(a) Value
(b) Shade

(c) Hue
(d) Tint

(66) Another word for lightness or darkness of a color is
.

(a) value
(b) intensity
(c) hue
(d) complementary

(67) are made by mixing equal parts of two
primary colors.

(a) Intermediate or tertiary colors
(b) Analogous colors
(c) Secondary colors
(d) Complementary colors

(68) Colors that are across from each other on the color
wheel are known as .

(a) intermediate or tertiary colors
(b) analogous colors
(c) a color triad
(d) complementary colors

(69) Three colors that are equal distance apart on the color
wheel are .

(a) intermediate or tertiary colors
(b) analogous colors
(c) a color triad
(d) complementary colors

(70) Colors that are next to each other on the color wheel
are .

(a) intermediate or tertiary colors
(b) analogous colors
(c) a color triad
(d) complementary colors

(71) Colors obtained by mixing secondary colors and
primary colors are .

(a) intermediate or tertiary colors
(b) analogous colors
(c) a color triad
(d) complementary colors

(72) A band of colors produced when white light shines
through a prism .

(a) shows primary colors
(b) shows secondary colors
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(c) contains only neutrals
(d) is a color spectrum

(73) The three basic colors that cannot be made by mixing
colors are .

(a) primary colors
(b) secondary colors
(c) neutrals
(d) color spectrum

(74) Colors that appear to recede are known as .

(a) warm
(b) cool
(c) primary
(d) secondary

(75) Colors that appear to advance are known as
.

(a) warm
(b) cool
(c) primary
(d) secondary.

B. Knowledge Map Questionnaire

Please read each of the following statements carefully.
Circle the answer that best reflects how you feel.

(1) Knowledge maps were easy to understand

Strongly Agree
Agree
Disagree
Strongly Disagree
Not Sure

(2) The knowledge maps helped me learn the concepts

Strongly Agree
Agree
Disagree
Strongly Disagree
Not Sure

(3) I enjoyed viewing the knowledge map

Strongly Agree
Agree
Disagree
Strongly Disagree
Not Sure

(4) Viewing the knowledge maps confused me

Strongly Agree
Agree
Disagree
Strongly Disagree
Not Sure

(5) I did not like viewing the knowledge map

Strongly Agree
Agree
Disagree
Strongly Disagree
Not Sure

(6) The knowledge maps had no effect on my learning of
the concepts

Strongly Agree
Agree
Disagree
Strongly Disagree
Not Sure.

Additional comments on viewing the knowledge map.
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