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The purpose of this study was to determine whether 

kindergarten children possess the ability to recognize, 

match, and discuss lines and line qualities. Using graphics 

and art reproductions, three matching tasks were constructed 

which examined young children's awareness of the line 

qualities of length, width, straightness, direction, 

movement, and uniformity. Graphics and art reproductions 

were also used to construct two tracing tasks employed to 

examine young children's awareness of actual and implied 

lines. 

The tasks were administered to 69 kindergarten students 

from four elementary schools in a public school district in 

the north central Texas area. The students in the study 

were found to be capable of matching line quality in (1) 

graphic items to graphic exemplars 89% of the time, (2) art 

reproductions to graphic exemplars 79% of the time, and (3) 

art reproductions to art reproduction exemplars 75% of the 

time. Also, the students' verbal responses in naming line 

qualities were recorded. It was found that they verbally 



identified the line quality being examined 71% of the time 

using semantically-related terms. In the tracing tasks, 

actual lines were traced more often than implied lines. 

Data collected for this study suggests young children 

are able to attend to line quality while disregarding 

distractors such as subject matter and other art elements 

within works of art. This conclusion supports the view that 

young children are capable of analyzing works of art. The 

findings also suggest kindergarten children's perceptual 

ability precedes their verbal ability. It is recommended 

that these tasks be used as a model for constructing 

additional tasks to be used in examining young children's 

awareness of other art elements. 
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CHAPTER I 

INTRODUCTION 

People communicate with visual images. Those who 

produce artwork, magazine advertisements, music videos, and 

computer software are among those who utilize visual images 

to speak to their audiences. The communication which occurs 

in these instances suggests a visual language. Feldman 

(1976) asserts that a language of images does exist and that 

this language can be learned. He believes the disciplines 

of criticism, history, and aesthetics have methodologies 

which help people learn to read visual images. 

In his writings, Feldman consistently refers to art as 

a language. He refers to the visual elements of line, 

shape, color, light and dark, and texture as grammar 

(Feldman, 1987). He discusses the similarities and 

differences between reading and looking at artwork, 

comparing artistic conventions such as perspective and 

outline to parts of speech, and contends that artists use 

these conventions as part of the grammar and syntax of the 

visual language (Feldman, 1981). Feldman (1985) believes 

the arrangement of the visual elements constitute a language 

which can be understood. 



Feldman is not alone in believing art is a language. 

Rush (1989) thinks lines, colors, shapes, and textures are 

the components of a visual and tactile language. By 

combining these elements through use of the principles of 

art such as balance, rhythm, contrast, and emphasis, artists 

communicate certain meanings to viewers. When children are 

faced with a problem to solve during an art class, they 

react the way artists do "because they knowingly incorporate 

in their images the grammar and syntax of the language of 

art" (Rush, p. 46). 

Boyer (1985) suggests the visual arts, along with music 

and dance, comprise a language rich with subtle and 

sensitive symbols. To be "truly human" a person must be 

able to understand the subtle messages artists produce. Art 

is a necessary part of communication, and it is "humanity's 

most essential, most universal language" (Boyer, p. 9). 

Eisner (1988) believes written prose, poetry, music, 

dance, and art are forms of representation which people use 

to convey ideas, and refers to all these forms as languages. 

In discussing the need for art in education, Eisner (1985) 

states that all students need to be given the opportunity to 

become literate in art. In attempting to understand the 

message an artist is trying to convey, Eisner postulates 

that the viewer "reads" the language of art. 

According to Eaton (1988) every language must have a 

vocabulary, a syntax, and a semantics. While warning that 
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art lacks a clearly defined vocabulary, syntax, and 

semantics, Eaton suggests that art does possess linguistic 

features. Using Jan Steen's painting The Wav You Hear It Is 

the Wav You Sing It as a point of departure, she discusses 

how the dog, the sheet music, and the people act as 

vocabulary in the painting. Since Steen arranged the visual 

shapes and images in a certain order (woman in center of 

painting holding the sheet music, the dog standing on the 

floor) this suggests the painting has a syntax. Also, Eaton 

suggests that rearranging the order of the picture (such as 

the dog in the center of the painting holding the sheet 

music) would change the interpretation, suggesting the 

involvement of semantics. 

If art is a language and if it has a grammar and 

syntax, then it becomes important to understand how an 

individual learns to interpret the language. Many art 

educators believe young children are capable of interpreting 

the visual language of art (Broudy, 1977, Feldman, 1981, 

Taunton, 1984); however, there is little research to 

support their beliefs. In order to interpret the language 

of art, young children must be capable of such basic skills 

as identifying and describing art elements and 

discriminating subtle differences in the use of those art 

elements. By focusing on one element, such as line, it may 

be possible to determine if young children possess such 

skills. This research focuses on kindergarten children and 
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their understanding of a visual language, particularly their 

ability to perceive and discriminate differences in line and 

line quality. 

A Definition of the Types 

and Qualities of Line 

According to Webster's Ninth New Collegiate Dictionary, 

type refers to a group of objects which possess common 

qualities. The objects within the group exhibit a strong 

similarity so that each is typical of the group. Quality is 

defined as the inherent features or properties by which a 

thing may be identified. 

The researcher believes there are two types of lines — 

actual and implied. Actual lines are an identifiable group 

whose members possess the common quality of being visible 

marks made by a drawing tool. Implied lines possess the 

common quality of being a suggestion of a line when no 

actual mark has been made with a drawing tool. These 

categorizations resemble McCarter and Gilbert's (1985) types 

of lines except for the designation of lines formed by edges 

as a type of line. According to the researcher's 

definition, lines formed by edges are implied lines. 

While there is a great variety of line quality, the 

researcher believes there are six basic qualities. The 

researcher identifies these qualities as: 

1. Length. Lines can be long or short. 

2. Width. Lines can be thick or thin. 



3. Straightness. Lines can be straight or curved. 

4. Direction. Lines can extend in three basic 

directions — horizontal, vertical, and diagonal. 

5. Movement. Lines can express movement from slow and 

graceful to quick and agitated. (see Figure 1). 

6. Uniformity. Lines can be uniform or varied along 

their width and length (see Figure 2). 

Figure 1 Figure 2 

Except for uniformity and movement, the researcher's 

categorizations of line quality resemble the characteristics 

of line listed and described by Ocvirk, Stinson, Wigg, Bone, 

and Cayton (1994) and McCarter and Gilbert (1985). Both 

Ocvirk et al. and McCarter and Gilbert include direction, 

width, length, and degree of straightness as characteristics 

of line. Uniformity and movement resemble some of the lines 

categorized as types of line by Betti and Sale (1986). 

Betti and Sale describe mechanical line as an unvarying 

line which maintains its width along its length. They 

describe calligraphic line as a line which varies from thick 

to thin and from bold to delicate. The researcher believes 
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mechanical and calligraphic are not types of lines but, 

instead, variations in the quality of uniformity. 

Betti and Sale describe contour line as a slow, intense 

line which is used to describe forms. They refer to lyrical 

lines as graceful and compare them to arabesques. They 

describe constricted, aggressive lines as angular, scratchy 

lines used to convey tension. The researcher believes 

contour, lyrical, constricted, and gestural (which Betti and 

Sale discuss as an approach to drawing) are variations in 

the quality of movement. 

Statement of the Problem 

If kindergarten children are capable of attending to 

the elements of art, then they should be able to respond to 

the types and qualities of lines within an artwork. The 

purpose of this study is to determine whether kindergarten 

children possess the ability to recognize, match, and 

discuss lines and line quality. More specifically, this 

study will attempt to deal with the following questions. 

1. Can kindergarten age children match graphic 

drawings of lines to graphics containing similar line 

quality? 

2. Can kindergarten age children match painting and 

drawing reproductions to graphics containing similar line 

quality? 



7 

3. Can kindergarten age children match painting and 

drawing reproductions to other reproductions with similar 

line quality? 

4. Can kindergarten age children recognize actual and 

implied lines within graphic drawings? 

5. Can kindergarten age children recognize actual and 

implied lines within painting reproductions? 

6. Are there variations in kindergarten age children's 

awareness of line among each group of matching items 

(graphic to graphic, reproduction to graphic, or 

reproduction to reproduction)? 

7. Are there variations in kindergarten children's 

awareness of line quality among the sets in each matching 

task (length, width, straightness, direction, movement, and 

uniformity)? 

8. Are there variations in kindergarten age children's 

awareness of subtle and obvious qualities of line in 

graphics and reproductions? 

9. What kind of vocabulary do kindergarten age 

children use in talking about line quality in graphics and 

painting reproductions? 

Significance of the Study 

According to Broudy (1987), a person must notice the 

subtle variations in the art elements of an artwork because 

these variations contribute to the work's expressiveness. 

For instance, the mechanical line quality used in many of 
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Sol LeWitt's drawings is quite different from the variated 

line quality used by Ben Shahn. Each artist's use of line 

contributes to the expressive qualities, allowing viewers to 

consider possible meanings of the artwork. 

While there is much research from the field which has 

investigated young children's preferences and ability to 

discriminate painting styles, little research has been 

conducted to determine young children's awareness of 

variations in art elements. Specifically, only five 

studies have investigated young children's awareness of 

line, a basic element in artwork. Two of the studies 

involved preschoolers' ability to identify and copy 

qualities of line (Castrup, Ain, & Scott, 1972; Dixon & 

Tarr, 1988). In a third study, first graders were required 

to draw a picture similar to a target drawing which 

possessed the aesthetic properties of repleteness and 

expressiveness (Carothers & Gardner, 1979). In a similar 

study involving repleteness tasks, first graders were asked 

to match finished drawings to an unfinished drawing with 

similar thickness and texture (Winner, Rosenblatt, 

Windmueller, Davidson, & Gardner, 1984). In the fifth 

study, first graders were required to place line drawings on 

a scale according to their similarities and dissimilarities 

(O'Hare & Westwood, 1984) None of the studies explored 

young children's awareness of line or line quality in works 

of art. 
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McCarter and Gilbert (1985) believe line is such a 

basic element that it is hard to imagine an artwork which 

does not contain it. According to Betti and Sale (1986), 

line is the best indicator of an artist's style. If young 

children are capable of sorting artwork by style, as 

suggested by the research of Hardiman and Zernich (1985) and 

others, then perhaps they are analyzing the manner in which 

the artist has manipulated art elements such as line. With 

this study the researcher examined whether young children 

are aware of line and line quality within artwork. 



CHAPTER II 

REVIEW OF LITERATURE 

Introduction 

The review of literature is divided into four sections: 

(1) art educators' theories of criticism and aesthetics in 

relation to young children, (2) young children's 

capabilities in developing concepts and processing visual 

information, (3) young children's capabilities in analyzing 

and interpreting artwork, and (4) the categorization of 

types and characteristics of line. 

Theories of Criticism and Aesthetics 

in Relation to the Abilities 

of Young Children 

Feldman (1981) believes kindergarten age children are 

quite proficient in understanding an artwork's grammar and 

syntax. He thinks classroom teachers and even art teachers 

underestimate the ability of five- and six-year-old children 

to analyze and interpret artworks. In discussing his model 

of art criticism, he asserts kindergarten children are 

capable of performing the skills of description, analysis, 

interpretation, and judgment. While they may not discuss an 

artwork in the terms or manner of an adult, Feldman says 

10 
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children at this age have an "almost irrepressible desire to 

talk about art" (p. 187). 

Whereas Feldman stresses the importance of including 

art criticism in the curriculum, Broudy emphasizes aesthetic 

education. He believes aesthetic education's primary 

concern "is that the pupil become adept in contemplating 

images of feeling which works of art present to us" (Broudy, 

1972, p.57). Broudy has often stated that an aesthetic 

education curriculum should be required for kindergarten 

through twelfth grade (Broudy 1972, 1977, 1987). While 

young children may be capable of performing the skills 

necessary for aesthetic perception, Broudy also thinks the 

naive observer fails to perceive the variations in the 

sensory and formal properties which lead to an understanding 

of an art image (Broudy, 1977). He believes people can be 

trained to perceive these variations simply by examining an 

object under the guidance of someone more skilled in 

aesthetic perception. 

To Broudy (1972), the first quality required for good 

aesthetic perception is that of being sensitive to a wide 

variation of sensory and formal properties. Broudy uses the 

terms "sensory and formal properties" to refer to the 

elements (e.g., line, shape, and color) and principles 

(e.g., unity, variety, and balance) of art respectively. 

Broudy (1987) notes when looking at artwork the viewer 

should identify the quality and variations of lines, shapes, 
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values, textures, colors, sizes, and space. Broudy thinks 

attending to these elements or sensory properties helps 

viewers make informed aesthetic responses about what an 

artwork expresses. He contends kindergarten children are 

capable of developing and performing this skill. 

According to Broudy, perceiving sensory properties in 

an artwork along with perceiving formal qualities, being 

aware of the technical merits, and perceiving the message 

constitute "aesthetic scanning." During the process of 

scanning, viewers must base their decisions about the 

feeling of the artwork on evidence within the artwork. 

Broudy refers to this as phenomenological objectivity. 

Aesthetic theories like the one espoused by Broudy are 

influencing educational practice throughout the country. In 

his article on accountability for art education in the 

coming decade, Davis (1993) mentions eight states which have 

developed goals and standards for visual arts programs. 

These eight standards "are but a few of many efforts to 

respond to the national call for being specific about what 

programs in the visual arts are to embrace and what students 

are to learn" (pp. 84-85). 

The standard developed for Texas, Art Education: 

Planning for Teaching and Learning (Texas Education Agency, 

n.d.), states that all students should be provided with 

opportunities to discover the art elements and principles, 

experiment with and express themselves in a variety of 
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media, and observe, discuss, and understand artworks. The 

publication's IDEA Chart (an acronym for Introduce, Develop, 

Extend, and Amplify) suggests desired learning outcomes for 

students and notes that due to student individuality, 

teachers should adjust expectations accordingly. 

The Art IDEA Chart includes several skills for 

kindergarten students which relate to this study. According 

to the chart, kindergarten children should be provided with 

the following opportunities: 

[to] recognize and identify familiar media in the 

artwork of others . . . understand the 

expressiveness of media and identify meaning, 

mood, and purpose in visual expression of self and 

others . . . show awareness of the visual world 

through response and interpretation . . . know 

ways to explore and examine objects from the 

environment in terms of their sensory qualities . 

. . perceive and recognize the various sensory 

stimuli present in surrounding environments 

. . . know how to examine an artwork and inventory its 

visual qualities. (pp. 12-14) 

In order for kindergarten students to be able to perform any 

of these skills, they would have to possess the ability to 

identify art elements and discriminate the subtle qualities 

of elements used in an artwork. For instance, the ability 

to identify "meaning, mood, and purpose in visual 
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expression" involves perceiving how an artist uses elements 

such as line to create certain moods or meanings. 

Taunton (1984) suggests young children are able to 

recognize expressive qualities in an artwork. Because of 

this ability, she thinks young children should be involved 

in responding to art as well as producing art. In her 

survey of theory and research related to young children's 

aesthetic responses, Taunton (1982) suggests young children 

are able to respond aesthetically, but their responses may 

be idiosyncratic or inconsistent when compared to the 

responses of adults. Shf suggests adults act as role models 

in responding to artwork, thus exposing young children to 

behaviors needed for aesthetic response. Taunton concludes 

young children should be involved in responding to art and 

suggests educators and researchers underestimate the 

capabilities of young children. 

The ability to notice the subtle variations in the 

sensory properties of an artwork is an acquired skill 

involving complex processes. Winner (1982) says looking at 

artwork involves discrimination, intellect, and feeling. 

She also argues that the expressive, or feeling, component 

of an artwork is the most important part. Without this 

part, looking at an artwork would merely consist of taking 

inventory of the objects in the work. Winner does not 

discuss whether children possess the skills necessary to 

interpret artwork. However, like Broudy, she believes the 



15 

perception involved in understanding an artwork's expressive 

qualities does not develop automatically. She suggests the 

development of this skill may be linked to the viewer's 

knowledge and awareness of art, motivation, and cognitive 

style. 

In summary, there are several art educators who believe 

kindergarten children either possess the skills necessary 

for responding to artwork or possess the capacity to learn 

how to respond to artwork. Feldman (1981) believes 

kindergarten children are able to describe, analyze, 

interpret, and judge works of art. Broudy (1972, 1977, 

1987) and Taunton (1984) believe kindergarten children 

possess the ability to engage in aesthetic response but may 

need training from someone more skilled in aesthetic 

perception. Excerpts from Art Education; Planning for 

Teaching and Learning (n.d.) are presented as an example of 

how theories of criticism and aesthetics are being included 

in state guides for visual arts programs. Finally, while 

Winner (1982) does not mention ages, she thinks aesthetic 

response may be developmental and linked to the viewer's 

motivation, cognitive skill, and knowledge of art. 

Theories and Research on Young Children's 

Concept Development and Visual 

Information Processing 

In the field of cognitive processing, the areas of 

concept development and visual attention relate directly to 
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this study. Theory and research in concept development is 

important to this study because children were asked to match 

line qualities in a variety of images and to explain their 

matches, thereby displaying their concepts of line quality. 

Research in visual attention is important because children 

were asked to attend to a specific element (line) in a work 

of art. 

Much of the research concerning young children's 

concept acquisition and development centers on their 

development of language. However, studies investigating 

concept development in infants suggest concepts do not have 

to be tied to verbal development. Starkey (1981) studied 

six-, nine-, and twelve-month-olds' preferences and grouping 

abilities with sets of small manipulatives. While the 

six-month-olds did little grouping, the nine-month-olds 

formed pairs of like objects 81% of the time. 

Twelve-month-olds formed such pairs even more often. 

Similar findings suggesting pre-verbal concept formation are 

presented in the research of Nelson (1973) and Ross (1980). 

Clark (1983) thinks concept formation begins prior to 

language acquisition. However, once children begin 

a, firing language, "the developmental process goes both 

ways: the emergence of new concepts prompts children to look 

for new words and hearing new words prompts them to form 

further concepts" (p. 832). Still, Clark thinks words and 

their meanings are distinct from concepts. In Clark's view, 
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words act as reference tools to call a concept to mind. 

Clark (1981, 1982) also states if children do not know a 

word for a concept they will often construct or coin a word. 

According to Clark, young children do this when they have 

not yet acquired the adult label for a concept or there is 

no word for the concept. 

Clark (1972) also conducted research on young 

children's acquisition of dimensional terms such as big and 

small. Using a word game in which young children supplied 

opposites, she found young children acquired the antonyms 

big/small first. These terms were followed by tall/short, 

high/low, and long/short. After young children acquired 

these simpler adjectives, more complex pairings such as 

wide/narrow and deep/shallow were acquired. 

Another area of concept development relevant to this 

study relates to thematic versus taxonomic organization of 

objects. Thematic organization reflects external relations 

of objects (babies and bottles belong together because 

babies drink from bottles) while taxonomic organization 

groups similar objects together (babies and young children 

belong together because both are people). The research of 

Inhelder and Piaget (1964) and Bruner et al. (1966) supports 

the view that young children prefer thematic groupings of 

objects. Markman (1989) suggests the procedures used by 

Inhelder and Piaget and Bruner et al. (such as sorting an 
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array of objects such as people, plants, animals, and 

houses) emphasize thematic relations. 

Even if young children do prefer to categorize objects 

thematically, Markman believes such sorting activities 

underestimate their ability to categorize objects 

taxonomically. Markman, Cox, and Machida (1981) think the 

spatial nature of a sorting task, having a variety of visual 

images spread before them on a table, may bias children to 

creating story scenes. They conducted a study which 

controlled for this spatial aspect by having the children 

sort images into transparent plastic bags. They found that 

children displayed more taxonomic sorting when sorting 

images into the bags than when sorting images on a table. 

Clark (1983) agrees with Markman et al. and suggests that 

sorting activities provide only a minimal measure of how 

young children categorize objects. 

In the area of visual attention, Flavell (1985) 

believes most basic perceptual competencies are already in 

place by the end of infancy. He also thinks most of the 

perceptual development which occurs after infancy is 

centered around attention. Flavell describes attention as 

"the focusing of cognitive activities . . . on some content, 

often in pursuit of some goal . . . . "(p.198). He thinks a 

young child's "perceptual-attentional system" progressively 

matures in four areas: (1) the ability to control attention 

for relevant information while disregarding irrelevant 
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information; (2) the ability to adapt attentional behavior 

to different situations; (3) the ability to plan systematic 

searches of visual stimuli; and (4) the ability to employ 

the three previous abilities (controlling, adapting, and 

planning) over a period of time. 

Research in visual attention shows young children are 

capable of attending to certain dimensional stimuli, and 

that the skill is developmental with older children able to 

discriminate more efficiently and quickly. Heinbuck and 

Hershberger (1989) tachistoscopically presented random-dot 

stereograms containing either uniform depth or an elevated 

disk to five-year-olds, eight-year-olds, and adults. On 

cued trials all three groups improved in their ability to 

detect the target disk with five-year-olds showing the most 

improvement. The five-year-olds performed most poorly on 

the self-cued (no forewarning) trials. The authors suggest 

while five-year-olds are able to employ their visual 

attention selectively, they do not do so as quickly or as 

effectively as eight-year-olds or adults. 

Pick, Christy, and Frankel (1972) studied second and 

sixth graders' capacities for selective attention. The 

subjects were asked to determine if pairs of wooden animal 

shapes controlled for variations in shape, color, and size 

were the same or different. The researchers examined each 

subject in cued and non-cued trials and timed their 

responses. Both groups displayed shorter reaction times in 
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the cued trials; however, sixth graders' reaction tiroes were 

significantly quicker. The authors concluded that the 

aptitude for selective attention increases with age. 

Similar findings suggesting an attentional increase with age 

are presented in the research of Haith, Morrison, and 

Sheingold (1970), Mackworth and Bruner (1970), Pick and 

Frankel (1973), and Smith, Kemler, and Aronfeed (1975). 

The literature suggests two reasons why young 

children's attentional skills seem inferior to those of 

older children. One reason relates to the methods used in 

conducting attentional research. Much of the research 

proposing attentional increases with age is based on speed 

of response in timed tasks. Since the motor skills of young 

children are not as advanced as those of older children, Day 

(1980) suggests that tests which measure for accuracy rather 

than speed might show the difference between young children 

and older children is not so pronounced. 

The other reason which might explain young children's 

inferior performance on visual attention tasks is related to 

how they process visual information. Research in category 

learning conducted by Kemler and Smith (1979), Tighe and 

Tighe (1978), and Shepp, Burns, and McDonough (1980) 

suggests young children initially apprehend information 

holistically, but with additional time and processing are 

able to analyze parts of the whole. In contrast, research 

conducted by Ward, Vela, and Hass (1990), Thompson and 
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Massaro (1989), and Kestenbaum (1992) suggests young 

children process information analytically, perceiving the 

parts before the whole. According to this view, young 

children's slower reaction times could be caused by 

inefficient search strategies. 

Some researchers and theorists in the field of visual 

perception believe the research related to attention is too 

sterile and not indicative of actual perceptual behavior in 

everyday activities. Gibson (1983) believes perception 

involves active exploration of the surrounding environment 

in accordance with one's own plans and intentions. She 

suggests the specific constraints imposed by researchers 

causes subjects to attend to dimensions (such as color, 

brightness, or size) to which they normally would not 

attend. Agreeing with Gibson, Flavell (1985) states, 

"Everyday attentional deployment does not ordinarily consist 

of single, isolated acts of noticing and processing this 

rather than that, as the existing research literature would 

sometimes lead one to believe" (p. 202). Both Kemler-Nelson 

(1990) and Ward (1990) agree neither of their respective 

viewpoints on holistic and analytic processing is sufficient 

to account for the complexities of category learning in the 

real world. 

Artworks are an example of complex visual information 

encountered in the real world. Little research has been 

conducted which examines whether young children are capable 
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of attending to the visual information found in works of 

art. Marschalek (1986) examined whether first, third, and 

fifth graders could perceive similarities and differences in 

contour and interior patterns of shapes when the shapes were 

isolated and when the shapes were part of a color drawing. 

Compared to the other two groups, first graders had more 

errors on both tasks. When comparing first graders' 

performance on each task, they were more successful in 

attending to the aspects of contour and pattern when the 

shapes were isolated from the rest of the artwork. 

In a related experiment, Marschalek (1988) showed 

first, third, and fifth graders digitized art reproductions 

on color monitors. The subjects were then shown a second 

version of the same digitized reproduction which contained a 

shape altered by color, contour, or interior pattern. Speed 

of response was not used as a measurement of performance on 

the task. Marschalek found no age-related differences in 

the ability to perceive altered shapes in a digitized 

reproduction. 

In summary, research in the area of concept development 

supports the position that young children can form concepts 

without verbal labels. Research also suggests while young 

children may prefer to sort objects thematically, they are 

able to sort objects taxonomically. 

Research in the area of visual attention provides 

support for the position that young children are capable of 
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attending to such dimensions as depth (Heinbuck and 

Hershberger, 1989), shape, color, and size (Pick, Christy, 

and Frankel, 1972) when these dimensions are isolated by the 

experimenter. When compared to older children and adults, 

young children's inferior performance on such tasks suggests 

either holistic information processing (Kemler-Nelson, 1990) 

or inefficient attention strategies (Ward, 1990). The 

differences between younger children and older children in 

these capabilities may be compounded by the construction of 

the experiments which often test for speed of response as 

well as accuracy (Day, 1980). Some theorists believe 

research which isolates and controls dimensions in timed 

trials does not accurately reflect perceptual attention 

because such research does not allow subjects to deploy 

their attention as they would in their normal environment 

(Gibson, 1983 and Flavell, 1985). Finally, research using 

artwork as the stimuli for processing perceptual information 

provides conflicting data on young children's abilities. In 

one study, Marschalek (1986) found young children are not 

capable of attending to target shapes in a color drawing 

unless the shape is isolated from the work. In a related 

study, Marschalek (1988) found no age-related difference 

between young children's and older children's ability to 

recognize altered shapes in a digitized art reproduction. 
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Research in Analysis and Interpretation 

in Relation to Young Children 

Research suggests young children are capable of sorting 

artwork by style or that they can be trained to sort by 

style. If they possess this capability, then perhaps they 

are noticing the subtle variations of various elements 

within an artwork, which would make them capable of 

performing the beginning skill in Broudy's aesthetic 

scanning method. Newton (1989) believes information 

pertaining to children's aesthetic responses is limited. 

She states, "Little is known about how one perceives, 

attends, analyzes, interprets, and evaluates artwork" 

(p. 76) . Research is needed to begin to better understand 

the capabilities of kindergarten children in responding to 

an artwork's sensory properties. Research of this nature 

will help in developing strategies for guiding young 

children's responses to artwork. 

This review examines research related to young 

children's aesthetic awareness. First, research related to 

young children's preferences for artworks is reviewed. 

Second, research related to young children's ability to 

discriminate is presented. Third, research concerning young 

children's abilities to perceive and produce line is 

reviewed. 

Research in art preference and young children has been 

conducted by Lark-Horovitz (1937), Machotka (1966), Hardiman 
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and Zernich (1977, 1982), and Taunton (1980). Much of the 

research conducted in this area shows young children's 

preferences are strongly affected by subject matter while 

older children's preferences are more often affected by the 

degree of realism. The early research by Lark-Horovitz 

(1937) suggested children from 6 to 16 years old based their 

preferences on the subject matter depicted in the artwork. 

Machotka (1966) found subject matter was used as the main 

criterion for preference until age eight, at which time 

realism also became a criterion for preference. Hardiman 

and Zernich (1977, 1982) reported that for children as young 

as third grade, realism was the dominant characteristic on 

which they based their preferences. Taunton (1980) found 

4-year-olds' preferences were based primarily on subject 

matter while the preferences of subjects eight years old and 

older were based on a combination of subject matter, 

realism, and spatial depth. 

In order for young children to be able to perform 

Broudy's aesthetic skills, they must be aware of the sensory 

properties in an artwork. Research in children's preference 

responses suggests little attention is given to the elements 

of an artwork. Instead, preference responses for painting 

reproductions seem to be based on a holistic view of the 

work. In trying to determine whether subjects were 

influenced by wholes (realism and subject matter) or parts 

(color), Hardiman and Zernich (1982) found the children in 



26 

their study overwhelmingly based their preferences on the 

degree of realism exhibited in the artwork. However, in 

their discussion, Hardiman and Zernich, referring to the 

work of Gardner (1970) and others, state that there is 

abundant evidence that intervention or training can help 

children become aware of the elements of an artwork. 

Taunton (1980) reached a similar conclusion. Her 

research found four-year-olds were primarily influenced by 

subject matter when making preferences; however, in her 

discussion, Taunton suggests some four-year-olds were aware 

of realism and spatial depth. Taunton ends her discussion 

by saying that the "possibility that children as young as 4 

years of age can sometimes use complex dimensions in 

aesthetic judgments—either by choice, request, or as a 

result of training—becomes then a matter of some 

pertinence" (p. 49). 

Discrimination of style, the other major body of 

research concerning young children and aesthetics, supplies 

some information on young children's abilities to make 

aesthetic judgments. Research in style discrimination which 

supports the theories of Feldman, Broudy, and Taunton 

include studies by Hardiman and Zernich (1985), Steinberg 

and DeLoache (1986), Walk, Karusaitis, Lebowitz, and Falbo 

(1971), and Gebotys and Cupchik (1989). Hardiman and 

Zernich (1985) found kindergartners, the youngest subjects 

in their study, could recognize painting styles without 
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training. They constructed a task in which there were no 

subject matter clues and three possible matches for the 

target stimuli. They reported the young children in their 

study "demonstrated the ability to selectively apply 

perceptual clues that previous studies indicate are 

typically found in the more complex, decentered responses of 

older children" (p.160-161). Steinberg and DeLoache (1986) 

found preschoolers ages three to five could match by style 

when subject matter was unavailable as a clue. Walk et al. 

(1971) found that while success on a style matching task 

improved with age, six-year-olds could match styles with 69% 

accuracy. Gebotys and Cupchik (1989) reported findings 

similar to Walk et. al. showing that while accuracy and 

speed of judgment improved with age, six-year-olds were also 

capable of discerning style. 

Contrasting these studies, most early research in style 

discrimination reported young children were not capable of 

noticing style unless trained. Gardner and Gardner (1973) 

found five- and seven-year-olds sorted by subject matter 

rather than style. In their study, the ability to sort 

artwork by style began to emerge in pre-adolescents. 

Deporter and Kavanaugh (1978) reported similar findings, 

saying the ability to recognize paintings by the same artist 

is a complicated skill which does not develop until late in 

childhood. Gardner, Winner and Kirchner (1975) reported 

four- to seven-year-olds were "blind" to artistic style. 
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Gardner (1972) reported seven-year-olds could demonstrate 

sensitivity to style when trained to notice texture, 

composition, and expressiveness. 

Some researchers point out that young children may 

attend to aesthetic qualities of an artwork but lack the 

verbal skills to discuss these qualities. Rosenstiel, 

Morison, Silverman, and Gardner (1978) found first graders' 

verbal responses to artwork centered mainly on subject 

matter and colors. However, they also suggest that while 

young children may be able to recognize subtle differences 

in aesthetic qualities of an artwork, their limited 

vocabulary might prevent them from discussing these 

qualities. Taunton (1984) found four-year-olds could match 

expressive terms like fearful. mean, and alone to painting 

reproductions but were unable to explain reasons for their 

matches. 

Few researchers have studied young children's abilities 

to perceive or produce line quality. Castrup, Ain, and 

Scott (1972) constructed a task to identify preschoolers' 

vocabulary for color, shape, texture, and line. Among their 

findings they discovered less than half of the preschoolers 

in their study could identify thick, thin, and light lines. 

Dixon and Tarr (1988) replicated the Castrup et. al. study 

and found while their preschool subjects could identify 

colors, shapes, and textures in the pre-test, they were not 

as successful in identifying various types of lines. Dixon 
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and Tarr then presented a two week unit involving lessons 

exploring line quality. Total correct responses rose from 

54 to 90% on the post-test. Dixon and Tarr noted the 

increase in scores was particularly noticeable in line 

vocabulary. 

Carothers and Gardner (1979) studied first, fourth, and 

sixth graders' abilities to perceive and produce line 

variation. Participants in the study were asked to produce 

drawings similar to a target stimuli featuring one of three 

aesthetic dimensions (brightness-shading, line variation, 

and expression). The participants were also asked to match 

drawings to target stimuli featuring one of the three 

aesthetic dimensions. Carothers and Gardner found first 

grade children displayed little sensitivity to the aesthetic 

qualities under investigation. 

In a related study, Winner, Rosenblatt, Windmueller, 

Davidson, and Gardner (1984) investigated seven-, nine-, and 

twelve-year-olds' sensitivity to the aesthetic properties of 

repleteness, expression, and composition in drawing, music, 

and literature. In the repleteness task for drawing, 

subjects were shown an incomplete drawing and were asked to 

choose one of two completed drawings which was drawn in the 

same style. The stylistic properties investigated in the 

drawing repleteness task were thickness and texture. Winner 

et al. reported seven-year-olds performed at chance level on 

the drawing repleteness task. In fact, the seven-year-olds 
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in the study performed at chance level on all the aesthetic 

tasks except music expression. 

O'Hare and Westwood (1984) used a multidimensional 

scaling technique to investigate young children's 

sensitivity to the stylistic properties of line drawings. 

Multidimensional scaling was used because O'Hare and 

Westwood believed younger children are more sensitive to the 

overall similarity of an artwork rather than to a single 

dimension. They constructed a set of twelve drawings each 

of which contained the same scene but combined variations of 

line thickness, variation, and expressiveness. They found 

six-year-olds displayed an aesthetic sensitivity to line 

quality. 

In summary, most of the research concerning young 

children and aesthetic awareness centers on young children's 

preferences and on their ability to recognize artistic 

style. The research in preference shows young children's 

preferences are strongly affected by subject matter while 

older children's preferences are more affected by realism 

(Hardiman & Zernich, 1977, 1982; Lark-Horovitz, 1937; 

Machotka, 1966; and Taunton, 1980). 

Regarding style discrimination, research by Hardiman 

and Zernich (1985), Steinberg and DeLoache (1986), Walk et 

al. (1971), and Gebotys and Cupchik (1989) supports the 

theory that young children are capable of recognizing style 

without training. However, there also exists research which 
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supports the view that young children are not aware of 

artistic style, but that they may be trained to recognize 

style (Deporter & Kavanaugh, 1978; Gardner, 1972; Gardner & 

Gardner, 1973; and Gardner et al., 1975). In addition, 

Rosenstiel et al. (1978) and Taunton (1984) suggest young 

children's limited vocabulary might prevent them from 

discussing subtle aesthetic qualities even though they may 

be capable of noticing the qualities. 

Finally, researchers investigating young children's 

awareness of line have produced studies with conflicting 

results. While some studies show young children are not 

aware of line quality (Castrup et al., 1972; Dixon & Tarr, 

1988; Carothers & Gardner, 1979; and Winner et al., 1984), 

other research suggests young children are capable of 

displaying sensitivity to line quality (O'Hare & Westwood, 

1984) . 

Types and Characteristics of Line 

Line is most often defined as the path of a moving 

point. Croix and Tansey (1986) regard line as "one of the 

most important, but most difficult, terms to comprehend 

fully. . . . the quality of line can be incredibly various 

and subtle" (p. 8). This variety and subtlety is apparent 

when studying the content of discussions about line in 

college art texts. This review includes three texts for 

discussion: Drawing: A Contemporary Approach (Betti and 

Sale, 1986), Art Fundamentals: Theory and Practice (Ocvirk, 



32 

Stinson, Wigg, Bone, and Cayton, 1994), and Living with Art 

(McCarter and Gilbert, 1985). The authors of these texts 

categorize and describe lines differently. Betti and Sale 

divide their discussion into determinants of line quality 

and types of lines. Ocvirk et al. divide their discussion 

into five sections: physical properties of line, expressive 

properties of line, line and other elements, line and 

representation, and spatial characteristics. McCarter and 

Gilbert discuss the function of line, types of line, and 

characteristics of line. The authors' discussions of types 

and physical characteristics of lines will be presented in 

this review. 

In their drawing text, Betti and Sale (1986) refer to 

line as the element "most indicative" of an artist's style. 

They think that line is the one sensory property that "can 

most easily stand alone and is the carrier of the artist's 

intent" (p. 101). 

The authors mention three determinants of line: 

drawing tools, drawing surfaces, and artists' sensitivity. 

For instance, markers can produce a smooth, clean line with 

little variation in width or value. Charcoal, on the other 

hand, can produce a grainy line. The surface of paper helps 

produce a different line quality than the surface of a 

wooden board. Betti and Sale believe the sensitivity of 

artists influences line quality the most. For example, 
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artists who draw with spontaneity produce lines which are 

different than artists who draw carefully and slowly. 

Betti and Sale list and describe nine types of lines: 

1. Contour line used to describe a three-dimensional 

form. A contour line shows changes in plane, texture, 

value, and color. 

2. Mechanical line, such as lines used in 

architectural plans, which does not vary in width. 

3. Structural line which describes plane direction and 

structure. 

4. Lyrical line which is a spontaneously drawn line. 

This line can be long and fluid or interlaced in a pattern. 

5. Constricted, aggressive line which is characterized 

by angular, scratchy marks. 

6. Calligraphic line, such as lines used in 

calligraphy, which varies from thick to thin and from bold 

to delicate. 

7. Implied line which stops and then starts again, 

leaving a space. 

8. Blurred line, a line which has been smudged or 

erased. 

9. Whimsical line, a subjective line which varies in 

width used to create a feeling of whimsy. 

Ocvirk et al. believe "artists often exploit this 

appeal [of line] by creating pictures in which the linear 

effects are dominant . . ." (p.74). In their design text, 
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they list and describe five physical characteristics of 

line: 

1. Measure, which refers to the length and width of 

line. 

2. Direction, whether the line is primarily vertical, 

horizontal, or diagonal. 

3. Type, whether the line is straight, curved, 

angular, or wavy. 

4. Location, relating to a line's position in an 

artwork. 

5. Character, which relates to the medium with which 

the line is created. 

In their art appreciation text, Living with Art. 

McCarter and Gilbert (1985) think line is "so basic to art 

that it is difficult to conceive of any work of art not 

having lines" (p.87). McCarter and Gilbert suggest that in 

art there are three types of lines — actual, implied, and 

lines formed by edges. 

Actual lines are visible marks in the artwork made by 

an art medium such as a pencil or paintbrush. Implied lines 

are not visible, yet are suggested in the artwork by such 

devices as a row of dots, a discontinued line, or the 

direction of the painted subject's gaze. Lines can also be 

formed by edges such as when two shapes or two areas of 

color are side by side. 
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The two characteristics of line mentioned by McCarter 

and Gilbert are direction and linear quality. Lines can 

travel in three directions and these directions affect the 

mood of the artwork. Horizontal lines create a feeling of 

calm, vertical lines a feeling of assertiveness, and 

diagonal lines a feeling of dynamic action. Linear quality, 

the other characteristic, refers to the length, width, and 

straightness of lines. 

Each of these texts includes different lines when 

discussing types of line and different qualities when 

discussing physical characteristics of line. The textbooks 

selected for this review reveal the complexity of 

categorizing types and characteristics of line. 



CHAPTER III 

METHODS AND PROCEDURES 

The problem under investigation centers around the 

question of whether young children are capable of attending 

to line within an artwork. This study was designed to 

determine whether kindergarten children are able to 

recognize, match, and name or describe line and line 

quality. 

Subj ects 

Data and information for this study was obtained from 

kindergarten students in two Chapter One elementary schools 

and two non-Chapter One elementary schools in a school 

district in the north central Texas area. Chapter One 

schools are schools which receive federal funding due to the 

number of students from low-socioeconomic households. 

Students in Chapter One and non-Chapter One schools were 

examined in order to more accurately represent the 

population of kindergarten age children in the district. At 

the time this study was executed the student population of 

the district was approximately 49,100. The district had 

thirty-nine elementary schools, of which seventeen were 

Chapter One schools. 

36 
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In order to control for the effects of instruction, 

students who had no art training specific to line and line 

quality were tested. Controlling for this effect created a 

selection pool of thirteen schools. Two schools were 

randomly chosen from the Chapter One schools, and two 

schools were randomly chosen from the remaining schools. 

One of the non-Chapter One elementary schools was used in 

pilot testing the tasks, and was not included in the 

selection pool. 

A morning and afternoon class from each school was 

selected based on the availability of classes due to 

schedules and facilities. Permission slips were sent to the 

parents of all students in each class (see Appendix A). At 

the Chapter One schools, 14 permission slips were returned 

at one school and 18 at the other. At the non-Chapter One 

schools, 20 permission slips were returned at one school and 

17 at the other. In total, the tasks were administered to 

69 students. 

Measuring Tasks and Instruments 

Five tasks were developed to examine whether 

kindergarten children are aware of the types and qualities 

of line defined in Chapter I. The tasks are non-verbal in 

order to avoid limiting the subjects by their lack of verbal 

fluency. Tasks A, B, and C are matching tasks which examine 

young children's awareness of line quality. These three 

tasks were designed to be progressively more difficult in 
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order to more exactly determine children's perceptual 

abilities. Tasks D and E are used to examine young 

children's awareness of types of line. These two tasks were 

designed as tracing tasks. Tracing was a better strategy to 

assess young children's ability to perceive types of line 

because implied lines (one of the two types) are more 

difficult to perceive. It was believed that if young 

children were asked to match implied lines, they would be 

distracted by the subject matter or other art elements. 

Each of the tasks relates to one of the research questions 

in the following manner: 

Task A: Matching Graphics to Graphics — examined 

young children's ability to match graphic drawings of lines 

to graphics containing similar line quality (Question 1). 

Task B: Matching Reproductions to Graphics — 

investigated young children's ability to match line 

quality within an artwork to a graphic with similar 

quality (Question 2). 

Task C: Matching Reproductions to Reproductions — 

investigated the ability of young children to match line 

quality within an artwork to another artwork with similar 

line quality (Question 3). 

Task D: Tracing Lines in Graphics — examined 

whether young children are able to recognize actual and 

implied lines in graphics (Question 4). 
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Task E: Tracing Line in Reproductions — 

investigated the ability of young children to recognize 

actual and implied line in reproductions (Question 5). 

The Matching Tasks 

Each of the matching tasks (A, B, and C) contains six 

sets. Each set contains four items which can be matched by 

line quality to two exemplars with similar line quality. 

The items in each set are either graphics containing black 

lines drawn with marker on 4X6 white notecards or postcard 

size reproductions of paintings or drawings. The line 

qualities examined in each set are: 

Set 1. Length, short vs. long. 

Set 2. Width, thick vs. thin. 

Set 3. Straightness, straight vs. curved. 

Set 4. Direction, vertical vs. horizontal. 

Set 5. Movement, gestural vs. contour. 

Set 6. Uniformity, variated vs. mechanical. 

Task A; Matching Graphics to Graphics. Graphic 

exemplars were made of each of the line qualities mentioned 

above and were taped to the inside of a manila folder (one 

folder per set). Each exemplar and matching item contained 

one line. Two obvious matches and two subtle matches were 

made for each set with the two obvious items identical to 

the exemplars. The subtle items varied from the exemplars 

only in the line quality being examined (see Appendix B for 

pictures of matches and exemplars). 



40 

For instance, in Set One, graphic exemplars for long (a 

five inch long black line) and for short (a two inch long 

black line) were taped to the inside of a manila folder. 

For the long line exemplar, an obvious match (five inches 

long) and a subtle match (four inches long), were made. For 

the short line exemplar, an obvious match (two inches long) 

and a subtle match (three inches long) were made. The lines 

in the exemplars and matching items were the same except for 

the length on the subtle matching items. Each of the other 

five sets was constructed in a similar manner with two 

exemplars, two obvious, and two subtle matches. 

Task B; Matching Reproductions to Graphics. Each set 

in this task contained two graphic exemplars and four 

postcard size reproductions which acted as matches (see 

Appendix C for pictures of the exemplars and a list of the 

reproductions used as matches). For example, in Set One, 

one exemplar displayed five short lines and one exemplar 

displayed five long lines. Each of the exemplars displayed 

a thin horizontal, a thin vertical, a thick vertical, a thin 

diagonal, and a thin curve. The lines varied in length 

only. For both exemplars, an obvious match (a reproduction 

of a non-objective artwork) and a subtle match (a 

reproduction of an artwork containing subject matter) was 

presented. Non-objective artworks were used as obvious 

matches because they contain no recognizable subject matter 

but utilize art elements such as line. Conversely, artworks 
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containing subject matter (landscapes, portraits, or still 

lifes) were used as subtle matches because they contain 

other information which might distract the subject. 

Task C; Matching Reproductions to Reproductions. Each 

set in this task used the matching items from Task B as 

exemplars. Two additional reproductions (one non-objective 

and one with subject matter) were found and utilized as 

matching items (see Appendix D for lists of reproductions 

used as exemplars and matching items). For example, in Set 

Two, the Kline reproduction and the Picasso reproduction 

from Task B were utilized as thick line exemplars and the 

Davis reproduction and the Klee reproduction were used as 

thin line exemplars. A reproduction of a Keith Haring 

painting containing a barking dog was used as a match for 

the thick line exemplars and a non-objective Miro 

reproduction was used as a match for the thin line 

exemplars. 

The Tracing Tasks 

The tracing tasks (D and E) each contain five sets. 

Each set is comprised of one item containing either actual 

or implied line. The types of lines examined in each set 

are: 

Set 1. Actual line. 

Set 2. Implied line created by the edge of a color or 

value field. 

Set 3. Implied line created by rows of dots. 
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Set 4. Implied line caused by the interruption of a 

line. 

Set 5. Implied line suggested by the edge of an object 

against a background. 

Task D; Tracing Line in Graphic Images. Each of the 

items in this task was made with black marker on 4X6 white 

notecards (see Appendix E for pictures of images). The 

items were placed inside a see-through folder. A sheet of 

transparency film could then be placed over the folder to 

allow subjects to trace with a marker any lines they saw. 

Task E: Tracing Line in Reproductions. Four art 

reproductions and one image made by the researcher were 

utilized as items in this task (see Appendix F for list of 

reproductions). As in Task D, the items were placed inside 

a see-through folder. 

Review of Tasks 

A panel of experts consisting of two kindergarten 

teachers, three graduate level art education students, one 

graduate level art history student, and one art education 

professor reviewed the tasks to ensure that they were 

appropriate for kindergarten students and that they 

contained reproductions representative of the line or line 

qualities being examined. The kindergarten teachers on the 

panel believed the tasks and instructions were appropriate 

for kindergarten students. The art educators on the panel 
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believed the selected images contained the appropriate line 

or line quality with the following exceptions: 

1. The graphic exemplar for gestural quality in Task 

B-5. The panel members believed the exemplar was not 

adequate in exemplifying gestural quality. 

2. The graphic exemplar and matching items for 

gestural quality in Task A-5. The panel members believed 

the exemplar and matching items were not adequate in 

exemplifying gestural quality. 

3. The subtle matching item for mechanical quality in 

Task A-6. The panel members believed the item did not 

adequately exemplify mechanical quality. 

4. The tracing image for Task E-5. The panel members 

believed the small trees in the chosen image (a reproduction 

of Boston Common at Twilight by Hassam) could be perceived 

as actual lines by the subjects. 

The researcher made new graphics to replace those in 

Tasks A-5, A-6, and B-5 and selected a new image 

(Newburvport Marshes: Approaching Storm bv Heade) to replace 

the one in Task E-5. The panel members agreed these images 

were appropriate. 

Data Collection 

Testing Procedure 

Two practice examples (one for matching and one for 

tracing) were designed to ensure the subjects understood the 

test procedure. The practice examples were displayed and 
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discussed to each class as a group. Each subject was tested 

individually by the researcher and a trained assistant. The 

assistant had earned a bachelor's degree in art education 

and had experience in working with small children. The 

tasks were administered in two sessions. Each session 

lasted approximately 15 minutes and did not occur on the 

same day. The sessions were conducted in a quiet hallway or 

empty classroom near the subjects' classroom. At the end of 

each session the subject was allowed to choose an art 

reproduction postcard (see Appendix G for instructions 

during practice trials and introduction to the tasks). 

To reduce bias due to the order of presentation, the 

tasks, the sets within each task, and the items within each 

set were administered to the subjects in a random order. 

At the beginning of each matching task, the subjects were 

reminded of the practice trials and were shown what they 

would be matching (see Appendixes H, I, and J for verbal 

instructions on Tasks A, B, and C respectively). One of the 

task folders was placed in front of the student. In Tasks A 

and B, subjects were asked to name or describe the quality 

of line exhibited in the exemplars. These verbal responses 

were recorded on the response sheet (see Appendix K). 

The matching items were then handed to the subject one 

at a time. The placement of the matching items was recorded 

on the subject's response sheet. For Tasks A and B, the 

obvious and subtle items for the exemplar on the left side 
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of the folder were designated as a and b, respectively. The 

subtle and obvious items for the exemplar on the right side 

of the folder were designated as c and d. In Task C, which 

had only two matching items per set, the item to be matched 

to the exemplars on the right side of the folder were 

designated as a and the item to be matched to the left side 

of the folder as b. 

The subjects were asked to explain their placement of 

these items after they had completed each set. Their 

responses were recorded on the response sheet. 

At the beginning of each tracing task, the subjects 

were reminded of the practice example and the procedure was 

explained again as needed (see Appendixes L and M for verbal 

instructions on Tasks D and E respectively). One of the 

sets was then placed before the subject. A sheet of 

transparency film was placed over the folder, and the 

subject was asked if they saw any lines in the image. If 

the subject said yes, they were asked to pick up a marker 

and trace over the lines. If they said no, this was noted 

on the transparency film. Each sheet of transparency film 

was labeled with its number (e.g. D-l, D-2) at the top and 

the order in which it was presented to the subject (e.g. 

1st, 2nd, 3rd) at the bottom. Each subject's transparency 

sheets were placed along with the subject's response sheet 

in an individual file folder. 
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Pilot Study 

A pilot study was conducted to clarify and evaluate 

test procedures. The tasks were administered on an 

individual basis to twelve kindergarten children from one of 

the thirteen elementary schools. 

The results of the pilot study indicated that the 

visual tasks were appropriate for obtaining information 

about kindergarten children's awareness of line and line 

quality in graphics and art reproductions. The tasks 

appeared to be interesting to the children and were fairly 

easy to administer. The same procedure was utilized in 

collecting data from the other four schools with the 

exception of the following changes. 

Three images in the tracing tasks were replaced in 

order to reduce the time spent on these tasks by the 

subjects. The image used for Task D-l, which contained six 

actual lines, was replaced with an image which contained 

three actual lines. The images used for Tasks D-5 and E-4, 

which each contained five interrupted lines, were replaced 

with images which each contained two interrupted lines. 

These replacements reduced the time spent on the tasks 

without altering the intent of the tasks. 

The term looks like instead of match was used in giving 

instructions for the matching tasks. During the pilot 

study, some subjects would not complete the tasks when asked 

to match some of the items because the items did not look 
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exactly like the exemplars. When asked which lines looked 

like each other, the subjects could complete the tasks. 

Data Analysis Procedure 

Scoring the Tasks 

On Tasks A, B, and C, subjects were given a score of 

one for a correct match and a score of zero for an incorrect 

match. The highest possible score for Tasks A and B was 24 

(four matching items X six sets). The highest possible 

score for Task C was 12 (two matching items X six sets). 

On the tracing tasks, subjects were given a score of 

one if they traced at least one of the lines being examined 

in the set (e.g. tracing one of the three actual lines in 

Set D-l). A score of zero was given if they saw no lines to 

be traced or made a mark which did not match the lines being 

examined in the image. A total of five points was possible 

(one point per image) for each task. 

Stability of the Task 

The test-retest method was used to determine the 

reliability of the constructed tasks. Each task was 

readministered to a random subsample of the participants. 

For test-retest, scores from one administration of the tasks 

are paired with the subject's scores on a second 

administration of the tasks;. A correlation analysis was 

conducted to determine reliability. The reliability of the 

full sample was inferred from the subsample. 
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Validity of the Task 

Content validity depends on demonstrating that the 

instruments used are appropriate for measuring the abilities 

being investigated. The researcher established that the 

constructed tasks possessed content validity. An expert 

panel was assembled to judge whether the constructed visual 

tasks were appropriate. The panel was comprised of two 

kindergarten teachers, three graduate students in art 

education, one graduate student in art history, and one art 

education professor. The kindergarten teachers determined 

whether the tasks and instructions were appropriate for 

kindergarten children. The graduate students and art 

education professor determined whether the selected images 

contained the appropriate line or line quality for the 

problem being examined. 

The kindergarten teachers on the panel believed the 

tasks and instructions were appropriate for kindergarten 

students. After the four items mentioned previously were 

replaced, the art educators on the panel believed the 

selected images contained the appropriate line or line 

quality. The tasks were accepted as having content 

validity. 

Analysis of Collected Data 

The binomial model was used to approximate the 

distribution of scores to be expected if subjects were to 

randomly guess on Tasks A, B, and C. The subjects' scores 
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on Tasks A, B, and C were then compared to the distribution 

for random guessing. The binomial model applied to this 

study because each matching item was an independent trial 

the outcomes of which were dichotomous (correct or 

incorrect). 

The right-tail test was appropriate for this study 

because only a large number of correct responses would 

provide evidence that subjects were not randomly guessing. 

If the scores were in the right tail of the distribution, 

then this would be evidence the subjects were making correct 

matches for some reason other than guessing. 

For Tasks A and B; which each have 24 trials (four 

matching items X six sets), the a=.05 rejection region was 

17 or more correct responses. For Task C, which has 12 

trials (two matching items X six sets), the a=.05 rejection 

region was 10 or more correct responses. 

To determine whether there was a difference among the 

subjects' scores on Tasks A, B, and C, a test of population 

proportions was conducted using the chi-square statistic. 

This statistic was also used to determine whether there was 

any difference among the sets of each task and between 

subjects' scores on the obvious and subtle matching items. 

Multiple comparisons were used to determine where the 

differences were among Tasks A, B and C and among the sets 

within Tasks A, B, and C. Tukey's Studentized Range was 

used to determine the minimum significant difference. 
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Descriptive statistics were used to report the 

subjects' scores on Tasks D and E. Descriptive statistics 

were also used to report students' verbal responses in 

describing or identifying line quality. 



CHAPTER IV 

FINDINGS 

This research was conducted to examine the ability of 

young children to perceive line and line quality in graphics 

and works of art. This chapter consists of sections on the 

reliability of the tasks, analysis of the data, and the 

findings of the research. The analysis and findings are 

organized according to the research questions presented in 

the first chapter. 

Stability of the Tasks 

Each task was readministered to 18 randomly chosen 

subjects. The retest was administered twelve to fifteen days 

after the first administration. A correlation analysis was 

then conducted to determine the reliability. The resulting 

correlation coefficient was .76. 

Kachigan (1986) states that a reliability coefficient 

of at least .90 reflects a strong, positive correlation. 

According to Garrett (1966), if a test is to be used to make 

individual diagnoses, such as separating pupil from pupil, 

then its reliability coefficient should be .90 or higher. 

This study was centered around investigating whether a group 

of children possessed certain abilities, rather than 
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attempting to differentiate between students. The 

reliability coefficient of .76 was considered satisfactory. 

There was an increase in the mean performance on each 

of the tasks in the second administration. The increase was 

significant at the .05 level for Task E. The mean 

performance in Task E rose from 41.74 to 54.44 (see Appendix 

N for tables on test-retest for each task). Kachigan (1986) 

states that an increase of the mean on the retest does not 

rule out the reliability of the test. 

Presentation of Findings 

The ability of young children to recognize, match, and 

identify line and line quality was investigated in this 

study. The findings of the research are organized by the 

nine research questions presented in the first chapter. The 

first five questions are represented by their corresponding 

task. The remaining four questions relate to comparisons of 

the subjects' scores on Tasks A, B, and C, comparisons of 

subjects' scores on the six sets within Tasks A, B, and C, a 

comparison of subjects' scores on obvious and subtle 

matching items in Tasks A and B, and a description of the 

subjects' verbal responses in referring to line quality 

(questions six through nine, respectively). The test by 

test scores for the comparison of the tasks (question six), 

comparison of the sets within the tasks (question seven), 

and the comparison of obvious and subtle items (question 

eight) are in Appendix O. 



53 

Task A: Matching Graphics to Graphics 

In Task A, graphics containing isolated line quality 

were used to determine if kindergarten children were able to 

match graphic lines to graphics with a similar line quality. 

In order to decide whether the number of correct matches by 

a subject was greater than would be expected for random 

guessing, a binomial model was used to determine a rejection 

region. For Task A, which had a total possible score of 24, 

the rejection region was 17 or more correct responses at the 

.05 level of confidence. The mean score for kindergartners 

on Task A was 21.46. Ninety-nine percent of the students 

scored 17 or more correct responses. This large percentage 

indicates the students were not randomly guessing. 

Task B: Matching Art Reproductions to Graphics 

Postcard-size art reproductions and graphic exemplars 

were used in Task B to determine if kindergartners could 

match line quality within reproductions to exemplars with 

similar line quality. Using a binomial model, the rejection 

region for Task B was also 17 or more correct responses at 

.05. On this task the mean score for kindergartners was 19. 

Eighty-four percent of the students scored 17 or more 

correct responses. As on Task A, the large percentage of 

students with 17 or more correct responses indicates a 

reason for matching other than random guessing. 
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Task C: Matching Art Reproductions to Art Reproductions 

In Task C, postcard-size art reproductions were used as 

exemplars and matching items to determine if kindergartners 

were able to match reproductions to other reproductions with 

similar line quality. For Task C, which had a total 

possible score of 12, the rejection region was 10 or more 

correct responses at the .05 level of confidence. The mean 

score for kindergartners on Task C was 9.06. Forty-two 

percent of the students scored 10 or more correct responses. 

Eighty-four percent of the students scored 8 or more correct 

responses. 

Because the percentage of students' scores falling in 

the rejection region was lower on Task C, a binomial model 

was used to determine the rejection region for all possible 

matches. There were 828 possible correct matches in Task C 

(69 students X 6 sets x 2 matching items). The rejection 

region for this model was 432 or more correct matches. The 

students in the study correctly matched 625 items. The 

number of correct responses on Task C indicates the students 

were not randomly guessing. 

Task D; Tracing Lines in Graphic Images 

Five tracing sets were developed to determine whether 

kindergarten children are aware of actual and implied lines 

in graphics. The percentage of subjects tracing lines in 

each set is presented in Tcible 1. In comparing the 

percentages of students' completion of the sets in Task D, 
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the chi-square statistic showed there was sufficient 

evidence (at pc.OOl) that the sets were not equally 

difficult. In Task D, 98.55% of the subjects traced at 

least one of the three actual lines in the exemplar. 

Table 1 

Percentage of Subjects Tracing Actual or Implied Line in 

Graphics and Reproductions 

Set 

(Type of Line) 

1 2 3 4 5 

(Actual) (Implied) (Implied) (Implied) (Implied) 

(a) (b) (c) (d) 

Task D 98.55 63.77 31.88 10.14 60.87 

Task E 91 . 30 57. 97 17 . 39 4 . 35 37. 68 

Implied lines created by (a) edges between different values 

or colors, (b) a row of dots, (c) an interrupted line, and 

(d) an edge of an object against a background. 

Thirty percent of the subjects tracing actual lines did not 

trace the curved line in the exemplar. Of the implied 

lines, a larger percentage of subjects traced the implied 

lines created by the edge of a value field (63.77% in Set 

D-2) and the implied line suggested by the edge of an object 

(60.87% in Set D-5). 

Task E: Tracing Lines in Art Reproductions 

In order to determine whether kindergarten children are 

aware of actual and implied lines in reproductions, four art 
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postcards and one image created by the investigator were 

selected for tracing tasks. The percentage of subjects 

tracing lines in each set is presented in Table 1. As in 

Task D, the chi-square statistic showed there was 

sufficient evidence (at pc.OOl) that the sets were not 

equally difficult. In Task E, 91.30% of the subjects traced 

actual lines in the Kandinsky reproduction. Of the implied 

lines, 57.97% of the subjects traced implied lines created 

by the edge of a value field (the Kelly reproduction in Set 

D-2). While the percentages for Tasks E-l and E-2 are lower 

than those for D-l and D-2, they are similar. Compared to 

the percentage of subjects tracing implied lines created by 

the edge of an object in a graphic (Set D-5), a smaller 

percentage (37.68%) traced the similar implied line in Set 

E-5 (the Heade reproduction). 

Comparison of Matching Tasks 

In comparing the percentages of students' correct 

scores on Tasks A, B, and C, there was sufficient evidence 

(at pc.OOl) that the tasks were not equally difficult. Of 

the 1,656 possible matches of task items to exemplars (69 

students X 24 items) in Task A, kindergartners correctly 

matched 1,481 items (89.43%). Of the 1,656 possible matches 

in Task B, kindergartners correctly matched 1,311 items 

(79.17%). Of the 828 possible matches of task items to 

exemplars (69 students X 12 items) in Task C, kindergartners 

correctly matched 625 items (75.48%). 
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In comparing the percentages of correct scores on Tasks 

A, B, and C, kindergartners scored significantly higher on 

Task A than on Task B or C. While subjects scored higher on 

Task B than Task C, the difference between the percentages 

was not significant. Using Tukey's Studentized Range, the 

minimum significance difference used for the comparison of 

the means was 1.0364. In order to compare percentages, this 

minimum significant difference was converted into a 

percentage of 4.32. 

Comparison of Obvious Versus Subtle Items 

In comparing the percentages of students' correct 

scores between obvious and subtle items in Tasks A and B, 

the chi-square statistic showed there was sufficient 

evidence (at pc.OOl) that the kindergartners scored better 

on the obvious items than on the subtle items. Of the 828 

possible matches of obvious task items to exemplars (69 

students X 12 items) in Task A, kindergartners correctly 

matched 821 items (99.2%). Of the 828 possible subtle 

matches in Task A, kindergartners correctly matched 660 

items (79.7%). In Task B kindergartners correctly matched 

723 of the 828 possible obvious matches (87.3%) and 588 of 

the subtle matches (71.0%). 

Comparison of Sets Within the Matching Tasks 

In comparing the percentages of students' correct 

scores on each set within Tasks A, B, and C, there was 

sufficient evidence using chi-square (at pc.OOl) that the 
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sets were not equally difficult. In each set in Tasks A and 

B, the total possible correct matches was 276 (69 students X 

4 items). In each set in Task C the total possible correct 

matches was 138 (69 students X 2 items). 

In Task A, kindergartners scored significantly higher 

on Sets 1 and 5 (Length and Movement) than on all other sets 

(see Table 2). Tukey's was used to derive a minimum 

significant difference of 0.2633. This difference was 

converted into a percentage of 6.58. 

Table 2 

Percentage of Correct Matches for Line Quality 

S e t 
1 2 3 4 5 6 

Length Width Stra ightness Direct ion Movement Uniform i t y 

T a s k A 94 . 57 * 92 . 03 8 5 . 87 8 5 . 14 93 . 12 * 8 5 . 8 7 

T a s k B 7 5 . 7 2 9 2 . 3 9 * 6 9 . 9 3 9 4 . 5 7 * 6 9 . 5 7 7 2 . 8 3 

T a s k C 7 6 . 8 1 7 9 . 7 1 7 8 . 2 6 8 9 . 8 6 * 7 1 . 0 1 5 7 . 2 5 

• S i g n i f i c a n t d i f f e r e n c e . 

The majority of the incorrect matches In Task A were 

misplaced subtle items in Set 3 (straight/curved), Set 4 

(vertical/horizontal), and Set 6 (variated/mechanical). In 

Set 3, 27 of the 39 incorrect matches occurred when subjects 

placed the subtle straight item with the curved exemplar. 
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In Set 4, 27 of the 41 incorrect matches occurred when 

subjects placed the subtle vertical item with the horizontal 

exemplar. In Set 6, 36 of the 39 incorrect matches occurred 

when subjects placed the subtle mechanical item with the 

variated exemplar. 

In Task B, kindergartners scored significantly better 

on Sets 2 and 4 (width and direction) than all other sets 

(see Table 2). The minimum significant difference for 

comparing percentages in Task B was 10.57%. The majority of 

incorrect matches in Task B occurred in Set 3 (straight/ 

curved), Set 5 (gestural/contour), and Set 6 (variated/ 

mechanical). There were 83 incorrect matches in Set 3, 39 

of which occurred when subjects placed the subtle curved 

item (Lichtenstein's Stepping Out) to the straight exemplar. 

Of the 84 incorrect matches in Set 5, 22 occurred when the 

subtle gestural item (Ward's Belgian Mare in Harness) was 

matched to the contour exemplar. Twenty-one times the 

subtle contour item (Matisse's Self-Portrait) and 29 times 

the obvious contour item (Lichtenstein's Modern Painting 

with Bolt) were matched to the gestural exemplar. 

Thirty-eight of the 75 incorrect matches in Set 6 occurred 

when subjects placed the subtle variated item (Matsumura 

Goshun's Seated Cat) with the mechanical exemplar. 

In Task C, subjects scored significantly higher on Set 

4 (horizontal/vertical) than on Set 5 (gestural/contour) and 

Set 6 (variated/mechanical). The minimum significant 
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difference for comparing percentages in Task C was 14.75% 

(see Table 2). Twenty-eight of the 40 incorrect matches in 

Set 5 occurred when the contour item (a Haring reproduction) 

was matched to the gestural exemplars. In Set 6, 44 of the 

59 incorrect matches were placement of the mechanical item 

(a Haring reproduction) to the variated exemplars. 

Verbal Responses for Naming or Describing Line Quality 

The subjects' verbal responses in naming or describing 

the line quality of the exemplars in Task A and B were 

compiled and categorized. After compiling the responses, 

the following six categories were created: 

1. Exact word — the exact term for the quality being 

examined. For instance, some students used the words long 

and short when examining the long and short exemplars in 

Task A-l. 

2. Semantic clusters — descriptive of the quality 

being examined. For instance, some students used the words 

squiggly, scribblv. and scribble scrabble when examining the 

gestural exemplar in Task A-5. These words describe the 

gestural quality of the exemplar in the set. 

3. Incorrect descriptive — descriptive of the lines 

in the exemplar, but not the targeted quality. For example, 

some students called the straight line exemplar in Task A-3 

long and right side up. This exemplar did possess these 

qualities, but the targeted quality was the straightness of 

the line. 
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4. Literal references — a reference to other objects 

possessing a visual similarity. For example, some students 

called the horizontal exemplar in Task A-4 a log, ground, 

and a road. 

5. Evaluative terms — descriptive of an emotional or 

expressive quality. For instance, some students used the 

words weird, bad, and ugly to describe the variated exemplar 

in Task B-6. 

6. No Response — a combination of non-verbal 

responses, a response of I don/t know, verbal responses the 

researcher was unable to categorize, and verbal responses 

which did not describe the exemplar at all. 

The percentage of responses in each of the above 

categories is presented in Table 3. The percentages are 

separated set by set for Tasks A and B. 

Exact words. Eleven percent of the subjects' responses 

were placed in this category. Kindergartners used straight 

and curved most often as exact words. In Task A-3, 62% of 

the subjects called the straight exemplar straight and 30% 

called the curved exemplar curved. In Task B-3, 68% 

responded with straight and 27% responded with curved for 

the straight and curved exemplars (see Table 3). 

Semantic clusters. Almost half (47%) of the 

kindergartners' verbal responses were placed in this 

category. The terms little, big, fat, and skinny were used 

most often. Little and big were used to describe the length 
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and, less frequently, the width. Kindergartners used little 

and big most often to describe the short and long exemplars 

in Tasks A-l and B-l. In Task A, the subjects used little 

in 51% of the responses and big in 58% of the responses. In 

Task B, subjects used little in 35% of the responses and big 

in 67% of the responses. Fat and skinny were used most 

often to describe the thick and thin exemplars in Tasks A-2 

and B-2. In Task A-2, fat comprised 67% of the responses 

and skinny comprised 69% of the responses. In Task B, fat 

comprised 70% of the responses and skinny 61% of the 

responses. 

Incorrect descriptive. Besides the semantic clusters, 

the largest percentage (19%) of responses occurred in this 

category. The subjects' use of the word straight makes up 

90% of these responses. Straight was used to describe the 

vertical exemplars in Task A (54%) and Task B (40%). It was 

used to describe the contour exemplars (62% in Task A, 40% 

in Task B) and the mechanical exemplars (63% in Task A, 53% 

in Task B). 

Literal references. Thirteen percent of the responses 

occurred in this category. The subjects' reference to the 

letter c for the curved exemplar in Tasks A and B (15% and 

5% respectively) accounted for a large percentage of the 

responses. Including the letter c, references to letters 

and numbers (1, i, k, u, o, c, 1 and 7) made up 40% of the 

category. 
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Table 3 

Percentage of Verbal Responses bv Category 

Catagory 

Task 

Literal Incorrect 
Exact Semantic Refer- Des- Eval- No 
Words Clusters ences criptive uative Response Total 
(a) 

A-lr Long/ 

short 21 71 4 4 100 

A-2, Thick/ 

thin 1 92 4 1 - 2 100 

A-3, Straight/ 

curved 47 8 38 5 1 1 100 

A-4, Vertical/ 

horizontal 37 24 32 - 7 100 

A-5, Gestural/ 

contour 47 14 33 5 1 100 

A-6, Variated/ 

mechanical 37 13 42 6 2 100 

B-l, Short/ 

long 16 68 2 4 - 10 100 

B-2, Thick/ 

thin 2 83 - 5 - 10 100 

B-3, Curved/ 

straight 48 12 27 2 1 10 100 

B-4, Hori zontal/ 

vertical - 39 15 26 - 20 100 

B-5, Gestural/ 

contour - 28 9 34 9 20 100 

B-6, Mechanical/ 
variated 37 4 38 11 10 100 

Average 11 47 13 19 8 100 

(a) Responses of exact words were as follows: 

Task A-l 

Task A-2 

Task A-3 

Task B-l 

Task B-2 

Task B-3 

Long—10% 

Thick—0% 

Straight—31% 

Short—9% 

Thick—0% 

Curved—14% 

Short—11% 

Thin—1% 

Curved—15% 

Long—7% 

Short—2% 

Straight—34% 
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Evaluative terms. This category had the smallest 

percentage of responses (3%). The word messy was used most 

often (29%) as an evaluative term and was used to describe 

the gestural and variated exemplars in Tasks A and B. 

No response category. Seven percent of the responses 

were placed in this group. Of the 128 responses in this 

category, 100 (78%) were non-verbal or I don't know. 

Ninety-five of the 100 no verbal responses occurred in Task 

B. Examples of responses the researcher was unable to 

categorize include the term two side to describe the curved 

exemplar in Task A-3 and have two in reference to the 

contour exemplar in Task B-5. Examples of responses which 

did not describe the exemplar included curved to describe 

the horizontal exemplar in Task B-4 and kind of squiggly to 

describe the mechanical exemplar in Task A-6. 

Summary 

After collecting data from kindergartners in four 

schools, it was found that a large percentage of the 

subjects could match line quality in graphics and 

reproductions to exemplars with similar line quality. 

Larger percentages of subjects recognized and traced actual 

lines as compared to subtle lines. Analysis of the data 

also found significantly larger percentages of subjects 

could match graphics to graphic exemplars and match obvious 

items to exemplars. It was found that the subjects scored 
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higher on Set 1 and 5 (length and movement) in Task A, Sets 

2 and 4 (width and direction) in Task B, and Set 4 

(direction) in Task C. The subjects' verbal responses in 

identifying line quality were also presented. 



CHAPTER V 

CONCLUSIONS AND IMPLICATIONS 

Several art educators refer to art as a language 

(Eaton, 1988; Eisner, 1988; Feldman, 1981, 1987; Rush, 

1989). Feldman (1981), Broudy (1977), and Taunton (1984) 

believe young children are capable of understanding this 

language. If young children are capable of understanding 

the language of art, then it is important to know how they 

identify, describe, and interpret the components of art such 

as line. There has been little research investigating young 

children's ability to perceive line and line quality in 

works of art. The purpose of this study was to determine if 

kindergarten children possessed the ability to recognize, 

match, and discuss lines and line quality. 

Five, non-verbal tasks were developed to determine 

whether kindergarten children were aware of line and line 

quality in graphics and reproductions. Sixty-nine 

kindergarten students from two Chapter One and two 

non-Chapter One schools in a north central Texas school 

district were examined. The testing consisted of two 

sessions approximately fifteen minutes in length on two 

different days. The subjects were tested in quiet hallways 

or classrooms near the subjects' own classroom. 
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The binomial model was used to determine whether the 

subjects' scores on Tasks A, B, and C were better than would 

be expected if the subjects had been guessing. The 

chi-square statistic was used to determine if there were 

differences in scores among Tasks A, B, and C, among the 

sets within Tasks A through E, and between the obvious and 

subtle matching items in Tasks A and B. Multiple 

comparisons were used to determine where the differences 

were among Tasks A, B, and C and among the sets within Tasks 

A, B, and C. Descriptive statistics were used to report the 

subjects' ability to recognize actual and implied line in 

Tasks D and E and their verbal responses in describing or 

identifying line quality. 

Discussion of Findings 

The kindergarten children participating in this study 

were able to match similar line quality in graphics to 

graphics, graphics to reproductions, and reproductions to 

reproductions with a great degree of success. The scores on 

Tasks A, B, and C were well above what would have been 

expected if the kindergartners had been randomly guessing. 

The high percentage of correct responses on each of the 

tasks indicates an awareness of line quality even when 

distractors such as color, shape, and subject matter are 

present in works of art. 
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Comparison of Tasks A. B. and C 

The kindergartners scored best when matching graphic 

items to graphic exemplars (Task A). This finding is 

similar to the findings in Marschalek's (1986) study in 

which first graders were more successful in attending to 

color and pattern within shapes when the shapes were 

isolated from the rest of the artwork. The graphic items in 

Task A contain isolated lines with no other distractors. 

Obviously, when kindergarten children are processing 

perceptual information, isolation of part of the image from 

the whole eliminates distractions and facilitates 

perception. 

The lower scores in Task B as compared to Task A 

indicate that the ability to recognize line quality in 

reproductions versus line quality in isolated examples is a 

more advanced skill that presumably improves with the 

intellectual development of the child. While kindergartners 

scored better when matching reproductions to graphic 

exemplars (Task B) than when matching reproductions to 

reproductions (Task C), the difference was not significant. 

The students may have scored better because the graphic 

exemplars in Task B contained isolated lines which helped 

the kindergartners concentrate on the line quality being 

examined in the reproductions. Because Task C consisted of 

reproductions acting as both exemplars and matching items, 

the kindergartners may have been more easily distracted by 



69 

other stimuli within the reproductions such as color, shape, 

or subject matter. 

Comparison of Obvious Versus Subtle Items 

The kindergartners scored significantly better on the 

obvious items than the subtle items in Tasks A and B. In 

Task A, the subjects matched the obvious items correctly 

99.2% of the time. This percentage of correct matches is 

reasonable because the matching items were exactly the same 

as the exemplars. The subjects correctly matched the subtle 

items in Task A 79.7% of the time. 

As reported in the findings, a majority of the 

incorrect matches occurred when the subtle straight, 

vertical, and mechanical items were matched to the opposing 

exemplar. In each of these instances the subjects may have 

been using the straight, vertical, and mechanical exemplars 

as a standard by which to judge the matching items. Because 

the subtle items varied from the exemplar, the subjects 

judged them to be more like the opposing exemplar. 

Considering the incorrect matches involved the 

straight, vertical, and mechanical exemplars and considering 

over half of the subjects labelled these exemplars as 

straight, it is apparent that straightness is a dominant 

concept for many young children. More than half the 

children labelled vertical lines as straight, but only five 

labelled the horizontal lines as straight. Based on the 

subjects' responses, it appears that for many kindergarten 
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age children, the concept of straightness includes vertical 

lines but excludes horizontal lines. 

In Task B, because the matching items were art 

reproductions, the subjects may have been more easily 

distracted by other stimuli such as color or subject matter. 

In this task, the subjects matched the obvious items 

correctly 79.7% of the time. The subjects correctly matched 

the subtle items in Task B 71.0% of the time. The obvious 

items may have been easier to match because they were 

non-objective artworks containing line quality similar to 

the exemplar. The percentage of correct responses on the 

subtle items in Task B suggests young children were able to 

attend to line quality in works of art, but the complex 

stimuli made the task more difficult. 

Recognition of Actual and Implied Lines 

In comparing recognition of actual and implied lines in 

Tasks D and E, the kindergartners in this study more often 

traced actual lines. This indicates that the perceptual 

ability of children likely progresses from the 

identification of obvious lines to more subtle lines. In 

theory, as children develop, their ability to identify 

implied lines would increase. 

After tracing the straight, vertical line in Task D, 

30% of the subjects did not trace the curved line when asked 

if there were any more lines to be traced. This appears to 

relate to the concept of straightness mentioned previously 
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in Task A. The children who did not trace the curved line 

apparently understand the definition of line to include only-

straight, vertical lines. Apparently, some children of 

kindergarten age have a limited understanding of line. 

Of the implied lines in Tasks D and E, subjects traced 

the items in Sets 2 and 5 (edge of a value or color field 

and edge of an object) most often. It is possible these two 

types of implied lines are most similar to each other to 

children of kindergarten age because they involve the 

juxtaposition of different colors or values which creates an 

unbroken outline. The other implied lines were represented 

by a series of dots or an interrupted line. The ability to 

identify these lines requires the child to mentally complete 

the missing section of line. This would imply that a 

majority of children of this age have difficulty recognizing 

a whole pattern (which would meet their understanding of a 

line) from an incomplete pattern. 

This implication is supported by the failure of 70% of 

the test subjects to recognize the dots in the graphic task 

(Task D) as a line. In addition, over 89% of the subjects 

failed to recognize the interrupted lines as a line in both 

Tasks D and E. (Only 17% traced the dots in Task E, the 

Miro reproduction. This may have occurred because the Miro 

contains an actual line at the bottom of the work. Most 

students traced the actual line first and when asked if 
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there were any more lines in the picture, did not view the 

dots as another line). 

Comparison of Sets Within Tasks 

Task A. Over 85% of the test subjects responded 

correctly to all six sets in Task A. Overall, the 

conclusion resulting from the scores is that the majority of 

kindergarten age children can recognize a wide variety of 

line quality when isolated. 

The lowest scores were in the straight/curved, 

vertical/horizontal, and variated/mechanical sets. During 

these sets, it was apparent that many of the children with 

incorrect responses for the subtle item adhered to very 

strict concepts of straight, vertical, and mechanical line. 

If the subtle item varied at all from the exemplar, the 

subject matched the item to the opposing exemplar. The 

increased errors in these sets appeared to result from a 

difference in certain children's definition of line 

qualities. The small percentage of errors, therefore, did 

not appear to result from their inability to recognize 

differences in line quality. Overall, it appears 

kindergarten age children are able to recognize six 

different line qualities when isolated as graphic exemplars, 

as in Task A. 

Task B. In Task B, which required the children to 

match reproductions to graphic exemplars, over 69% of the 

subjects were still able to correctly identify differences 
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in line quality. This result indicates that most 

kindergarten age children have the ability to recognize all 

six line qualities in works of art when comparing the works 

to a graphic exemplar. (The highest scores were in the 

vertical/horizontal and thick/thin sets and appeared to 

result from the particularly high correlation of the 

reproductions as matches to the graphic exemplars in these 

sets.) 

Task C. Task C required the subjects to match 

reproductions to reproductions containing similar line 

quality. In five of the six sets, over 71% of the children 

correctly matched the reproductions. In the sixth set, the 

variated/mechanical set, 57% of the subjects correctly 

matched the reproductions. The majority of the incorrect 

responses in the variated/mechanical set were a result of 

matching the subtle mechanical item with the variated 

exemplar. The subtle item represented a baby crawling and 

the variated exemplar represented a cat which is lying down. 

The similarity in the positioning of the subjects in the 

reproductions versus the line quality was apparently the 

dominant reason for the incorrect matching. The percentages 

of correct responses within each set in Task C indicate that 

kindergarten age children are able to attend to six 

different line qualities within reproductions. 
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Verbal Responses for Line Quality 

The categories of semantic clusters, exact words and 

literal references each reflect the subjects correct 

understanding of the quality being examined. Combining 

these categories makes a total of 71% of all verbal 

responses. 

The percentages of correct responses for the various 

line qualities ranged from highest to lowest as follows: (1) 

width, (2) length, (3) straightness, (4) direction, (5) 

movement, and (6) uniformity. Often the words used to 

describe direction, movement, and uniformity actually 

described straightness. Even though the percentages of 

correct responses for movement and uniformity were less than 

half, a majority of the subjects were properly able to match 

lines having similar qualities of movement and uniformity. 

This indicates that the children's verbal abilities were not 

advanced enough to describe qualities that were recognizable 

to them. Ability to recognize differences in line qualities 

appears to develop prior to the development of the related 

verbal abilities. Overall, most kindergarten children are 

quite capable of identifying and describing the line 

qualities of width, length, straightness, and direction 

(four of the six qualities tested). 

Implications for the Study 

The kindergarten students' verbal responses and 

performance on the five tasks indicate an awareness of line 
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and line quality and an ability to analyze the line quality 

in artwork. These findings hold implications for art 

education and further research. 

Implications for Art Education 

Determining kindergarten children's awareness of line 

and line quality has importance for discipline-based art 

education (DBAE). One of the basic tenets of DBAE is that 

students should be able to respond to works of art as well 

produce it. Clark, Day, and Greer (1987) suggest primary 

students should participate in simple art criticism 

experiences such as describing an artwork. They believe 

students' "levels of learning should progress from simple 

descriptive statements, to more complex ones incorporating 

analysis and interpretation. . ." (p. 161). 

The Texas Education Agency's curriculum guide for art 

states that all students should have the opportunity to 

examine and inventory the visual qualities of an artwork. 

The guide's Art IDEA Chart lists learning outcomes and 

identifies when students should be exposed to these 

concepts. In the chart, outcomes such as recognizing 

variations of elements, identifying elements in artwork, and 

analyzing and comparing an artwork's elements are to be 

introduced in grades four to six. The findings of this 

study indicate that these concepts could be introduced much 

earlier, as young as kindergarten age. 
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Specifically, the findings of this study indicate 

kindergarten children possess the skills necessary to 

analyze and compare line quality within works of art. It 

would appear possible that kindergarten children would also 

be able to identify, analyze, and compare other elements in 

a work of art. 

The structure of the tasks in this study might have 

pedagogical implications for the art classroom. The 

increase in scores on the retest suggests the tasks may have 

acted as learning tools for the subjects. The matching 

tasks were developed so that each task was progressively 

more difficult. For the kindergarten subjects in the study, 

the graphic to graphic match in Task A was easier than the 

reproduction to reproduction match in Task C. 

When teaching young children about the variations of 

elements within and among artworks, perhaps art teachers 

should begin with graphics which display isolated qualities 

of the element under investigation. The students could then 

compare the isolated quality to elements with similar 

quality within an artwork. Comparisons of qualities in more 

than one artwork could then be introduced to the students. 

Additionally, collaborative learning would allow the 

enhancement of the children's verbal ability, uniting their 

verbal ability with their perceptual skills. 
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Implications for Further Research 

Davis (1977) and Hamblen (1989) think more research 

needs to be conducted to form a foundation of basic 

information concerned with how viewers respond to artwork. 

The findings of this study indicate young children are quite 

aware of line and line quality within artworks. Using a 

similar methodology, further research should be conducted to 

determine if this awareness exists for the other art 

elements of color, shape, form, and texture. 

Also, this study was restricted to investigating the 

physical properties of line and line quality. Research 

conducted by Taunton (1984) suggests some four-year-olds are 

capable of interpreting the expressive qualities of an 

artwork. Further research should be conducted to 

investigate whether young children are able to understand 

how line quality impacts the expression and meaning of the 

artwork. 

Conclusions 

Three major conclusions can be drawn from this 

research. First, the abilities of the children in this 

study suggest kindergarten children's ability to respond to 

art is underestimated. This conclusion supports the 

theories of Feldman (1981) and Taunton (1982). The children 

in this study were capable of attending to the art element 

of line within an artwork as indicated by the majority of 

the test subjects' ability to match reproductions to 
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exemplars with similar line quality and reproductions to 

other reproductions with similar line quality. This study 

suggests kindergarten children possess the ability to focus 

on relevant information while disregarding irrelevant 

information (the first of Flavell's stages in a child's 

"perceptual-attentional system"). 

Second, in relation to looking at artwork, young 

children's verbal abilities, though limited, are employed 

effectively. The observed limited verbal abilities of 

kindergarten subjects (as evidenced by the use of simple 

words such as straight to describe a more complex line 

quality such as vertical) corresponds with findings by Clark 

(1972). Considering the study indicated that the perceptual 

ability of kindergartners exceeded their verbal ability with 

regard to line quality, the study of artwork in the 

classroom could result in a positive growth in related 

verbal ability. 

Third, the matching and tracing tasks developed for 

this study were successful in determining if kindergarten 

children possess the ability to match and identify line 

quality and recognize types of line. The development of 

these tasks could be used as a model for constructing 

additional tasks to be used in examining young children's 

awareness of other art elements. 
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Dear Parents: 

I am a former Arlington I.S.D. elementary teacher. 
After serving in the Arlington district for many years, I 
took a leave of absence this year to complete my doctoral 
studies. I am conducting a research project for my 
dissertation designed to study kindergarten children's 
ability to respond to different kinds of line and line 
quality in artwork. 

I am asking permission for your child and other 
students to participate in this research. 

The study examines kindergarten children's responses to 
small reproductions of art containing different types and 
qualities of line (all reproductions are appropriate for 
young children). Each child will be asked to perform a set 
of tasks which involve matching lines and art reproductions. 
The entire process will involve two fifteen minutes sessions 
for each child. Students participating in similar studies 
have not experienced any stress. 

The identity of your child will be kept in complete 
confidence. No results will be identified with any student 
or school. Your child's teacher will be given a summary of 
group results of this study. 

Your child will not have to participate unless he or 
she wants to, and children can stop at any time they wish. 
Thank you in advance for your cooperation and support. 
Should you have any questions or need further information, 
please call me at (214) 902-8031. 

Sincerely, 

Jeff Young 

THIS PROJECT HAS BEEN REVIEWED BY THE UNIVERSITY OF NORTH 
TEXAS COMMITTEE FOR THE PROTECTION OF HUMAN SUBJECTS 
************************************************************ 

Please indicate whether or not you wish to have your child 
participate in this project, by checking a statement below 
and returning this letter to your child's teacher as quickly 
as possible. 

Please explain this project to your child, and if he or she 
agrees to participate, have them sign in the space below. 

I do grant permission for my child, , 
to participate in this project. 

I do not grant permission for my child, , 
to participate in this project. 

Parent's Signature Child's Signature 
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Task A-l 
Long/Short 

Long Exemplar Short Exemplar 

Obvious 
Long Match 

Subtle 
Long Match 

Obvious 
Short Match 

Subtle 
Short Match 
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Task A-2 
Thick/Thin 

Thick Exemplar Thin Exemplar 

Obvious 
Thick Match 

Subtle 
Thick Match 

Obvious 
Thin Match 

Subtle 
Thin Match 
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Task A-3 
Straight/Curved 

Straight Exemplar Curved Exemplar 

Obvious 
Straight 
Match 

Subtle 
Straight 
Match 

Obvious 
Curved 
Match 

Subtle 
Curved 
Match 
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Task A-4 
Vertical/Horizontal 

Vertical Exemplar Horizontal 
Exemplar 

Obvious 
Vertical 
Match 

Subtle 
Vertical 
Match 

Obvious 
Horizontal 
Match 

Subtle 
Horizontal 
Match 
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Task A-5 
Gestural/Contour 

Gestural Exemplar Contour 
Exemplar 

\ 

Obvious 
Gestural 
Match 

Subtle 
Gestural 
Match 

Obvious 
Contour 
Match 

Subtle 
Contour 
Match 
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Task A-6 
Variated/Mechanical 

Variated Exemplar Mechanical 
Exemplar 

Obvious 
Variated 
Match 

Subtle 
Variated 
Match 

Obvious 
Mechanical 
Match 

Subtle 
Mechanical 
Match 
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Task B-l 
Short Exemplar Long Exemplar 

\ 

Obvious Match: 
Piet Mondrian, 
Composition 1916 (1916) 

Subtle Match: 
Vincent Van Gogh, 
Portrait of Joseph Roulin (1888) 

Task B-2 
Thick Exemplar 

Obvious Match: 
Morris Louis, 
Third Element (1962) 

Subtle Match: 
Joan Miro, 
Portrait of E. C. Ricart 
(1917) 

Thin Exemplar 

Obvious Match: 
Franz Kline, 
Painting #7 (1952) 

Subtle Match: 
Pablo Picasso, 
Pitcher and Bowl of Fruit (1931) 

Obvious Match: 
Paul Klee, 
After Three Confused 
Concepts (1931) 

Subtle Match: 
Stuart Davis, 
Men and Machine (1934) 
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Task B—3 
Curved Exemplar Straight Exemplar 

Obvious Match: 
Frank Kupka, 
Red and Blue Disks (1911) 

Subtle Match: 
Roy Lichtenstein, 
Stepping Out (1978) 

Obvious Match: 
Piet Mondrian, 
Composition with Blue and 
Yellow (1935) 

Subtle Match: 
Roy Lichtenstein, 

Task B-4 
Horizontal Exemplar Vertical Exemplar 

Obvious Match: 
Kenneth Noland, 
Brief Rhvthvm (1971) 

Subtle Match: 
Martin J. Heade, 
Marshfield Meadows. 
Massachusetts (1863) 

Obvious Match: 
Morris Louis, 
133 (1962) 

Subtle Match: 
Winslow Homer, 
Old Settlers (1892) 
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Task B-5 
Gestural Exemplar Contour Exemplar 

Obvious Match: 
Adolph Gottlieb, 
Apacmoaue (1961) 

Subtle Match: 
Nina Ward, 
Belgian Mare in Harness 

Task B-6 
Mechanical Exemplar 

N 
Obvious Match: 
Piet Mondrian, 
Composition 2 (1922) 

Subtle Match: 
Roy Lichtenstein, 
Preparedness (1968) 

Obvious Match: 
Roy Lichtenstein, 
Modern Painting with Bolt 
(1966) 

Subtle Match: 
Henri Matisse, 
Self-Portrait 
(Lithograph, 1949) 

Variated Exemplar 

Obvious Match: 
Andy Warhol, 
Abstract Painting (1982) 

Subtle Match: 
Matsumura Goshon 
Seated Cat (Edo period) 
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Task C-l 
Short Exemplars 

Piet Mondrian, 
Composition 1916 (1916) 

Vincent Van Gogh, 
Portrait of Joseph Roulin (1888) 

Match: 
Vincent Van Gogh, 
Evening Walk (1889) 

Long Exemplars 

Morris Louis, 
Third Element (1962) 

Joan Miro, 
Portrait of E. C. Ricart 
(1917) 
Match: 
Kenneth Noland, 
Tropical Zone (1964) 

Task C-2 
Thick Exemplars 

Franz Kline, 
Painting #7 (1952) 

Pablo Picasso, 

Pitcher and Bowl of Fruit (1931) 

Match: 
Keith Haring (1992) 

Thin Exemplars 

Paul Klee, 
After Three Confused 
Concepts (1931) 

Stuart Davis, 
Men and Machine (1934) 

Match: 
Joan Miro, 
Woman Bathing (1925) 

Task C-3 

Curved Exemplars 

Frank Kupka, 
Red and Blue Disks (1911) 

Roy Lichtenstein, 
Stepping Out (1978) 

Match: 
Arthur Dove, 
Silver Sun (1929) 

Straight Exemplars 

Piet Mondrian, 
Composition with Blue and 
Yellow (1935) 

Roy Lichtenstein, 

Match: 
Jasper Johns, 
Three Flags (1958) 
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Task C-4 
Horizontal Exemplars 

Kenneth Noland, 
Brief Rhvthm (1971) 

Martin J. Heade, 
Marshfield Meadows. 
Massachusetts (1863) 
Match: 
Mikhail Matiushin, 
Movement in Space (1918) 

Vertical Exemplars 

Morris Louis, 
133 (1962) 

Winslow Homer, 
Old Settlers (1892) 

Match: 
Joseph Stella, 
The Brooklyn Bridge: 
Variation on an Old Theme 
(1939) 

Task C-5 
Gestural Exemplars 

Adolph Gottlieb, 
Apaouocrue (1961) 

Nina Ward, 
Belgian Mare in Harness 

Match: 
Jackson Pollock, 
Autumn Rhvthm (Number 30) 
(1950) 

Contour Exemplars 

Roy Lichtenstein, 
Modern Painting with Bolt 
(1966) 

Henri Matisse, 
Self-Portrait 
(Lithograph, 1949) 

Match: 
Keith Haring (1992) 

Task C-6 
Mechanical Exemplars 

Piet Mondrian, 
Composition 2 (1922) 

Roy Lichtenstein, 
Preparedness (1968) 

Match: 
Keith Haring (1992) 

Variated Exemplars 

Andy Warhol, 
Abstract Painting (1982) 

Matsumura Goshon 
Seated Cat (Edo period) 

Match: 
Joan Miro, 
Mav 1968 (1973) 
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Actual 

Set 1 

^ w w m 

# 1 * * * * * * 

Implied — Row of Dots 

Set 3 

Implied — 
Edge of Value 

Set 2 

Implied — 
Interrupted Line 

Set 4 

Implied 

Edge of Object 

Set 5 
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Task E 

Set 1 

Actual Line 

Set 2 

Actual Line 

Set 3 
Implied Line 
Edge of Color 
Set 4 
Implied Line 
Interrupted Line 
Set 5 
Implied Line 
Edge of Objects 

Wassily Kandinsky 
Small Dream in Red (1925) 

Ellsworth Kelly 
Palisade (1959) 

Joan Miro 
Blue II (1961) 

Jeff Young 
(1994) 

Martin J. Heade 
Newburvport Marshes: Approaching Storm 
(1865-1870) 
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Let's practice this first. Look at these two lines. 

(Researcher opens folder displaying two exemplars taped on 

inside of folder. One exemplar displays a four inch blue 

line, the other exemplar displays a four inch red line.) 

When you play this game with us, we will give you a stack of 

cards. You look at the line on each card. If you think the 

line looks like this line (researcher points to an exemplar) 

then you put it on this side of the folder. If you think 

the line looks like this one (researcher points to other 

exemplar) then you put it on this side of the folder. Where 

would you put this line? (Researcher repeats question for 

each of the matching items. The two obvious matching items 

look the same as the exemplars. The two subtle matching 

items vary only in color, one is light blue and one is light 

red.) 

(When subjects are finished, researcher takes the 

matching items from one side of the folder and spreads them 

out by the exemplar.) Why do these lines go with this one? 

(Researcher then spreads out matching items from other side 

of the folder.) Why do these lines go with this one? 

Okay. Now when you come see us in the hallway we will do 

the same thing with other kinds of lines. 

Sometimes we will ask you to trace some lines. Have 

you ever traced something before? We will put a piece of 
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clear film over a picture and give you a marker. If you see 

a line, you can trace it like this. (Researcher 

demonstrates.) If you do not see a line, you can tell us 

you do not see one. Then we will show you another picture. 

While you are looking at these lines you will see us 

writing words on a sheet like this (researcher shows 

response sheet). We are writing what you say. If we write 

what you say about these lines, it will help us remember 

what you did and said. 

I think it is time to start now. We will call you two 

at a time to come see us. Today we are going to start with 

. . . (researcher calls first two subjects). 
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(Researcher opens folder.) Look at these two lines. 

What would you call this kind of line? And what about this 

one? (If subject gives no response.) Are these lines the 

same or different? What makes them different? What would 

you call this kind of line? And this one? (Researcher 

records subj ect's response.) 

(Researcher hands subject first matching item.) Look 

at the line on this card. Which one of these (researcher 

points to exemplars) does it look like? Okay, now this one. 

(Procedure is repeated for each of the cards.) 

(Researcher spreads matching items out.) How did you 

know that these lines went with this one? And how did you 

know that these lines went with this one? (Researcher 

records subj ect's response.) 

(The procedure is repeated for each of the remaining 

five sets.) 
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(Researcher opens folder and points to exemplars.) 

Look at these lines. Now I'm going to give you a picture. 

Look at the lines in the picture. Put the picture down 

beside the card with the those kinds of lines. Which kind 

of lines does this picture have? Okay, then put the picture 

there. What about this picture? (Researcher gives the 

remaining matching items to the subject one at a time and 

records each match.) 

(Researcher spreads matching items out.) How did you 

know these pictures went with these lines? (If subject 

gives no response.) Point to the lines that helped you know 

this picture went here. (Researcher records response.) 

(Procedure is repeated for the remaining five sets.) 
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(Researcher opens folder.) Look at the lines in these 

four pictures. Now I am going to give you another picture. 

Look at the lines in your picture. Put your picture under 

the one which has lines like yours. Okay. Where would this 

picture go? (Researcher records matches.) 

How did you know this picture went with this one? How 

did you know these two went together? (If subject gives no 

response.) Point to the lines that helped you match your 

picture with this one. (Researcher records response.) 

(Procedure is repeateid for the remaining sets.) 
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I am going to show you a picture. You tell me if you 

see any lines in the pictxire. (Researcher places first 

image in front of subject.) Are there any lines in this 

picture? (If subject responds affirmatively) Pick up the 

blue marker and trace the lines. When you get finished put 

the marker back down. Okay. Do you see any lines in this 

picture? (Procedure is repeated for the remaining images.) 
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I am going to show you a picture. You tell me if you 

see any lines in the picture. (Researcher places first 

image in front of subject.) Are there any lines in this 

picture? (If subject responds affirmatively) Pick up the 

blue marker and trace the lines. When you get finished put 

the marker back down. Okay. Do you see any lines in this 

picture? (Procedure is repeated for the remaining images.) 
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Table 4 
Comparison of gcoreg by Test 

Task 
A B C D E 

Reproduction Reproduction 
Graphic to to Trace Trace 

Responses to Graphic Graphic Reproduction Graphic Reproduction Average 

Test 1 
Correct 
Frequency 1,481.00 1,311.00 625.00 204.00 144.00 
Percentage 89.43 79.17 75.48 49.28 41.74 67.02 

Incorrect 
Frequency 175.00 345.00 203.00 210.00 201.00 
Percentage 10.57 20.83 24.52 50.72 58.26 32.98 

Test 2 
Correct 
Frequency 393.00 360.00 167.00 61.00 49.00 
Percentage 90.97 83.33 77.31 56.48 54.44 72.51 

Incorrect 
Frequency 39.00 72.00 49.00 47.00 41.00 
Percentage 9.03 16.67 22.69 43.52 45.56 27.49 
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Graphic to 
Graphic 

Tasks 
B 

Reproduction 
to Graphic 

Reproduction to 
Reproduction Total 

Correct 
Frequency 
Percentage 

1 , 4 8 1 . 0 0 
89 .43 

1 , 3 1 1 . 0 0 
79 .17 

625 .00 
75 .48 

3 , 4 1 7 . 0 0 
244 .08 

Incorrect 
Frequency 
Percentage 

175.00 
10.57 

345 .00 
2 0 . 8 3 

203 .00 
24 .52 

723 .00 
55 .92 

Tot fid 
Frequency 
Percentage 

1 , 6 5 6 . 0 0 
100.00 

1 , 6 5 6 . 0 0 
100 .00 

828 .00 
100.00 

4 , 1 4 0 . 0 0 
300 .00 
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Responses 

Correct 
Frequency 
Percentage 

Incorrect 
Frequency 
Percentage 

Total 
Frequency 
Percentage 

Long/ 
Short 

261.00 
94.57 

15.00 
5.43 

276.00 
100.00 

Thick/ 
Thin 

254.00 
92.03 

22.00 
7.97 

276.00 
100.00 

Straight/ Vertical/ Gestural/ Variated/ 
Curved Horiz. Contour Mech. 

237.00 
85.87 

39.00 
14.13 

276.00 
100.00 

235.00 
85.14 

41.00 
14.86 

276.00 
100.00 

257.00 
93.12 

19.00 
6.88 

276.00 
100.00 

237.00 
85.87 

39.00 
14.13 

276.00 
100.00 

Average 

89.43 

10.57 

100.00 

Table 7 
Task B 
Comparison of scores by set 

Set 

Responses 

Correct 
Frequency 
Percentage 

Incorrect 
Frequency 
Percentage 

Total 
Frequency 
Percentage 

Long/ 
Short 

209.00 
75.72 

67.00 
24.28 

276.00 
100.00 

Thick/ 
Thin 

255.00 
92.39 

21.00 
7.61 

276.00 
100.00 

Straight/ Vertical/ Gestural/ Variated/ 
Curved Horiz. Contour Mech. 

193.00 
69.93 

83.00 
30.07 

276.00 
100.00 

261.00 
94.57 

15.00 
5.43 

276.00 
100.00 

192.00 
69.57 

84.00 
30.43 

276.00 
100.00 

201.00 
72.83 

75.00 
27.17 

276.00 
100.00 

Average 

79.17 

20.83 

100.00 
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Table 8 
Task C 
Comparison of Scores by Set 

Set 

Long/ Thick/ Straight/ Vertical/ Gestural/ Variated/ 
Responses Short Thin Curved Horiz. Contour Mech. Average 

Correct 
Frequency 106.00 110.00 108.00 124.00 98.00 79.00 
Percentage 76.81 79.71 78.26 89.86 71.01 57.25 75.48 

Incorrect 
Frequency 32.00 28.00 30.00 14.00 40.00 59.00 
Percentage 23.19 20.29 21.74 10.14 28.99 42.75 24.52 

Total 
Frequency 138.00 138.00 138.00 138.00 138.00 138.00 
Percentage 100.00 100.00 100.00 100.00 100.00 100.00 100.00 



Table 9 
Task D 
Comparison of Scores by Set 
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Set 
(Type of Line) 

(Actual) (Implied) 
(a) 

(Implied) 
(b) 

(Implied) 
(c) 

(Implied) 
( d ) 

Average 

Correct 
Frequency 68,00 44,00 22,00 7,00 42.00 
Percentage 98,55 63,77 31.88 10,14 60.87 53,04 

Incorrect 
Frequency 
Percentage 

Total 
Frequency 
Percentage 

1 , 0 0 
1,45 

69.00 
1 0 0 . 0 0 

25.00 
36.23 

69.00 
1 0 0 . 0 0 

47,00 
68,12 

69,00 
100.00 

6 2 . 0 0 
89.86 

69,00 
100.00 

27.00 
39.13 

69.00 
1 0 0 . 0 0 

46.96 

1 0 0 . 0 0 

Table 10 
Task E 
Comparison of Scores by Set 

Set 
(Type of Line) 

(Actual) ;Implied) 
<*) 

(Implied) 
(b) 

(Implied) 
(c) 

(Implied) 

<d) 
Average 

Correct 
Frequency 63,00 40,00 12.00 3,00 26.00 
Percentage 91,30 57,97 17.39 4.35 37.68 41.74 

Incorrect 
Frequency 
Percentage 

Total 
Frequency 
Percentage 

6 . 0 0 
8.70 

69.00 
100.00 

29,00 
42,03 

69,00 
100,00 

57.00 
82.61 

69,00 
100,00 

66,00 
95,65 

69,00 
100,00 

43,00 
62,32 

69.00 
100,00 

58.26 

100.00 

Implied lines created by (a) edges between different values or colors, (b) 
a row of dots, (c) an interrupted line, and (d) an edge of an object 
against a background. 
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Table 11 
Task A 
Comparison of Scores for Obvious and Subtle Matches 

Correct 
Frequency 
Percentage 

Incorrect 
Frequency 
Percentage 

Total 
Frequency 
Percentage 

Obvious 
Matches 

821.00 
99.15 

7.00 
0.85 

8 2 8 . 0 0 
1 0 0 . 0 0 

Subtle 
Matches 

660.00 
79.71 

1 6 8 . 0 0 
20.29 

8 2 8 . 0 0 
1 0 0 . 0 0 

Average 

89.43 

10.57 

1 0 0 . 0 0 

Table 12 
Task B 
Comparison of Scores for Obvious and Subtle Matches 

Correct 
Frequency 
Percentage 

Incorrect 
Frequency 
Percentage 

Total 
Frequency 
Percentage 

Obvious 
Matches 

723.00 
87.32 

105.00 
12.68 

8 2 8 . 0 0 
1 0 0 . 0 0 

Subtle 
Matches 

588.00 
71.01 

240.00 
28.99 

8 2 8 . 0 0 
1 0 0 . 0 0 

Average 

79.17 

20.84 

1 0 0 . 0 0 
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