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This study will observe how the incorporation of specific arts activities may support 

reading instraction and accelerate the progress of emergent readers. Through applications 

at the kindergarten level, this research will endeavor to document how systematic 

inclusion of arts activities may impart essential knowledge and skills directly related to 

language development and to early achievement in reading. Established and experimental 

programs have correlated instraction in the aesthetic arts and language arts with positive 

score gains in the upper primary grades. To determine if these same positive score gains 

might result from relating arts and reading curriculum at the kindergarten level, a two-

year study was designed for a kindergarten classroom. Arts activities were selected from 

the areas of visual arts, music and theater, and related to the reading instractional 

material. In the visual arts area, activities in drawing, illustration and collage making 



were selected from district-approved curriculum guides and adapted to relate directly to 

the reading curriculum and instraction. Music activities in the form of songs, chants or 

raps, and rhythm-making activities were also correlated to the lesson planning material. 

Theater activities selected for inclusion in the study were storytelling, role-playing, and 

physical and verbal expression. To determine the validity and the significance of this 

correlation of arts activities and reading instraction, quantitative research methods were 

selected. The study was conducted with the same classroom teacher over two years in a 

district Title 1 school. To compare the progress of the treatment classroom to a greater 

population, scores generated from the TerraNova CTBS Complete Battery were collected 

from all public school kindergarten classes in the district. The TerraNova is a nationally 

normed standardized test, which includes three distinct categories which address literacy, 

including reading and oral comprehension, language and environmental print, 

sound/visual recognition, and word analysis. Quantitative measures in statistical analysis 

included in the study compared the mean of the treatment group with the mean of other 

classroom groups by using a calculated z-score and a p value at the .05 level of 

significance. 
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CHAPTER 1 

PROBLEM STATEMENT 

This study will suggest how the incorporation of specific arts activities may 

support reading instraction and accelerate the progress of emergent readers. Through 

applications at the kindergarten level, this research will endeavor to document how 

systematic inclusion of arts activities may impart essential knowledge and skills directly 

related to language development and to early achievement in reading. 

There are advantages to correlating aesthetic experiences into the time frame of 

the establishment of grapheme-to-phoneme correspondences. Learning to read is a 

complex activity, which makes demands on the perceptual, cognitive, linguistic, 

educational and social processes. These same processes are at work in the foundational 

experiences of aesthetic development and art making, and the higher order thinking skills 

promoted through both activities naturally reinforce one another. 

As an art educator, the disfranchisement of the arts and particularly visual arts as 

subjects of study is of great concern. The National Art Education Association (NAEA) 

supports efforts to integrate visual arts curriculum with other subjects, but recommends 

the continuous participation of a fiilly qualified and certified specialist in visual arts 

education. The NAEA recognizes also that curriculum plans for art must be flexible, and 

because art engages so many modes of intelligence, the isolation of art as a separate study 

may be a guiding principle rather than a strict limitation. Vartan Gregorian, President of 

Camegie Corporation and advisor to the Annenberg Challenge, believes that the arts 



should be restored as a major element in education. He characterized the diminishing or 

eliminating of art, music and dance to be a tremendous mistake. According to Gregorian 

(1997), the arts play a vital role in bringing students together, promoting teamwork, and 

developing creativity and imagination, and he believes it impossible to overemphasize the 

significance of the creative arts in education. 

Amheim (1969) maintained that the central function of art in general education 

would become evident when it became recognized that productive thinking in any area of 

cognition is perceptual thinking. Although artists and art educators can agree on the 

importance of perceptual thinking in conceiving, understanding, and making art, general 

education has not embraced the essential contributions of art to the cognitive processes. 

Backgroimd of the Problem 

The whole language instructional method, a massive experiment widely used 

since 1980 in the United States, Great Britain, Australia, Canada and New Zealand, has 

been blamed for unsatisfactory educational outcomes throughout the English speaking 

world. Califomia recently revised its English language arts curriculum, blaming the state-

adopted whole language method of teaching reading for a last place tie with Louisiana in 

a recent national education assessment (Crenson, 1997). The Texas Assessment of 

Academic Skills (TAAS) results in 1996 revealed at least 20 percent of Texas students do 

not read well enough to be described as proficient readers (Moses, 1997). Clearly this 

illustrates a need for instractional processes which can improve outcomes. The general 

consensus has been that a retum to phonics-based teaching is needed. Current debate is 



focused not on whether phonics instraction is important, but rather upon which 

approaches will be most effective for teaching phonics relationships. Whatever the 

method, educators agree that most children need some direct, systematic, sound-symbol 

instraction to leam to read (Adams, 1990; Stahl, Suttles, «fe Pagnucco, 1993). 

In a publication resulting from an exhaustive report on phonics instmction, Adams 

(1990) found that while phonics knowledge is essential for success in reading and 

writing, children must also be taught to read for purpose and meaning. These 

requirements are highly correlated to those of art education, and fall primarily into the 

categories of perceiving, producing, knowing and evaluating. 

The three specific areas of focus for literacy are that students (a) leam letters and 

sounds, (b) read for meaning and (c) experience reading from a variety of sources. The 

philosophy of Texas public school education holds broader and more humanities-oriented 

concems. In its mission statement, the Texas public schools association defines its 

philosophy to be: 

...to acknowledge the fimdamental responsibility of the state and its 
school districts to prepare students to live productive lives. Students are 
provided opportunities to develop knowledge, skills, and competencies to 
capacity: to be self-supporting, self-goveming and contributing members 
of society, and to become thoughtful active citizens who understand and 
appreciate our common American heritage including its multi-cultural 
richness. (Moses, 1997, pp.2) 

Visual arts education directly supports and reinforces the general purposes for 

education outlined in Texas State Board of Education rales and long-range plans. One of 

the specifically identified goals is to extend language and communication through an 



enlarged store of visual images and the use of non-verbal and verbal symbols for 

communication. 

The two-fold focus of art education is intellectual development and creative 

development. Creative thinking is the ability to be innovative, original and imaginative. 

Critical thinking is the ability to reason, to reflect, and to solve problems. Together they 

bring balance and individuality to the educated and responsive human being. 

The art process is perceptual, multi-faceted, formative and commimicative. What 

better level than the level of emergent reader to correlate the art process into the whole 

school program? The depicting of natural objects, which has occupied the arts 

ttaditionally, is not different in principle from the symbolic representation of concepts. 

Feldman (1994) stated his belief that art is a language, even if "language" is rooted in 

lingua — tongue — implying that languages are spoken and therefore peculiarly verbal. 

He reasoned that language is "seen"; that is, made to be seen, but certainly spoken about 

and acted upon. Cormections to language and action make art a fundamental feature of 

organized human existence according to Feldman, and he believes any efforts to 

understand the language of art and its impact upon human affairs to be profoundly 

educational. 

The correlation of reading and the arts has been evidenced in a number of 

innovative programs. Project FLARE (Fun with Language, Arts, and Reading) in 

Pasadena, Califomia, is an example of an integrated curriculum of language arts and 

visual arts. Three elementary schools introduced the program to students in grades 2-4. 

Project FLARE incorporated art projects into classroom curriculum, instmction and 



assessment, including more than 100 hours of combined visual arts, performing arts and 

arts-related language instmction in a semester. Infusing the arts into the curriculum 

provided motivation and gave students important tools for leaming from and 

communicating with their world. It was designed to increase elementary student mastery 

of language and visual arts, understanding of diverse cultures, awareness of and 

appreciation of the arts, and personal expression. FLARE stressed that art was not a frill 

or an interraption to existing curriculum. Art became a potential vehicle for a thoughtful 

exploration and communication of complex ideas, and over several years a number of 

beneficial effects consistent with similar projects were observed and documented 

(Redfield, 1990; Williams, 1991). 

Teachers reported that the majority of students made progress in reading, writing, 

visual arts and self-regulation skills. FLARE teachers stated that the art activities had a 

powerfiil effect on language because it encouraged students to observe details. This focus 

engendered greater definition and elaboration in their oral and written work. Leaming to 

Read Through the Arts, a New York based demonstration school project for grades K-6, 

employs the arts, math and science as a core for leaming. Each participating child spends 

at least one and one-half hour per week in a reading-oriented arts workshop and three 

hours per week in a reading workshop. The project lasts from 30 to 35 weeks each school 

year, and has also been adopted as an after school or summer program. The program 

involves each student in one or more of the reading oriented art workshops - including 

dance, theater, music, painting, mixed media, sculpture, works on paper, graphics, print 

making, crafts, super 8 film and photography. Significant gains in reading scores on 



achievement tests have been consistently documented with 4'*̂ , 5"' and 6"̂  grade level 

participants. 

Research Questions 

These and other established and experimental programs have correlated 

instraction in the aesthetic arts and language arts with positive score gains, principally in 

the upper primary grades. It is reasonable to surmise that this same process of relating art 

and language arts instraction might have positive results at the kindergarten level as 

students are beginning their reading instraction. Art activities may be naturally 

incorporated into instraction at this level and correlated to phonics and reading instraction 

in a systematic manner. Can the inclusion of specific arts activities not only motivate and 

reinforce leaming but also serve as the vehicle through which concepts are conveyed? 

Arts activities may indeed have long functioned as a primary vehicle for literacy skill 

building and simply not been credited within the process. Generating interest or 

motivation is a particular function of arts activities. Developing comprehension of 

meaning through sound-letter-picture associations is also a visual fiinction directly related 

to the arts. Literacy is the ability to read and write. Emergent literacy is the period in 

which a student leams to read and write, and involves all the processes employed in the 

pursuit of literacy. According to Tompkins (1997), the ability to read and write are the 

beginning stages of literacy which she describes as a way to come to leam about the 

world and a means to participate more fiilly in society. Phonemic awareness, a current 

buzzword in education, indicates the ability to recognize the sounds of letters, pair up that 



recognition of the letter sounds with the letter symbols, and finally to understand that they 

are the same as the sounds of speech. Phonemes are the sound elements of speech which 

correspond to letters in an alphabetic writing system. Emergent readers must leam to 

separate these sounds, categorize them in order to recognize the letter correspondent, and 

later understand how words are written and spelled. An issue is the fact that phonemes are 

not spoken as separate units, but are rather blended or flised into a syllabic unit as we 

speak. Direct instractional support in phonemic awareness increases the probability of 

success in leaming to read and write. Without this advantage, research indicates that 

almost twenty five percent of middle-class first graders and an even greater percentage of 

students who come from lower socio-economic backgrounds experience significant 

difficulty in leaming to read (Adams, 1990). 

A premise of this study is that this image-sound association can become a 

primary vehicle for accelerating the development of reading skills through the application 

of correlated arts activities. Associating pictures of objects with the beginning letter-

sounds of the represented object has been a traditional vehicle for developing associated 

phonemic awareness. These pictorial associations serve as essential bridges between 

symbolic and phonemic thought, consolidating the recognition of the image with the 

phonemic letter-symbol. 

Problems may be anticipated with a study of this type. Arts activities should be 

closely associated with reading instraction to be determined as relevant factors in reading 

outcomes. A comprehensive sampling of a single class of students is not an adequate 

sample to determine a pattem. A sampling of more than one class is needed. Changes in 



teacher personality or teaching style could cause outcomes to vary. Changes in the 

student population over the course of a year due to families moving out of the district, 

student transfers, or new students coming into the sample late could also affect the study 

results. Connecting artwork and art activities to reading instmction can be done in a 

number of ways, and the problem will be to assure the correlation of activities to the 

specific reading task or skill-building exercise. 

Arts activities, which can most successfully be incorporated into the kindergarten 

experience, can be found in exhaustive curriculum guides routinely provided by school 

systems. All the art activities and lessons used in this study have been taken or adapted 

from these curriculum guides and correlated with the objectives for Texas Essential 

Knowledge and Skills. For the purposes of this study, arts activities will be limited to 

specific areas of visual art, music and theater. Activities in visual art will focus on 

drawing, illustration and collage making. Music activities will be songs, raps, chants and 

rhythm-making activities, and activities in theater will deal with storytelling, role-playing 

and both verbal and physical expression. 

This range of teaching strategies for the including of arts activities has much 

theoretical support in the studies on multiple intelligences (Gardner, 1993; Armstrong, 

1994) and will address individual differences in leaming styles, increasing the chances for 

students to succeed. Included in Gardner's theory are logical-mathematical intelligence, 

intra-personal intelligence, and inter-personal intelligence, all of which address distinctive 

areas of development. Gardner suggested that intelligence has much to do with the 

capacity for problem solving, and that individuals may arrive at solutions to problems in a 
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variety of ways. Some students may possess superior linguistic intelligence, which 

includes the ability to grasp and utilize syntax and phonology as well as the semantics or 

meaning of language. Others may approach problems with greater spatial intelligence 

that affords increased capacity to visualize and to graphically represent spatial or visual 

ideas. These individuals may be sensitive to the relationships between form, shape, color, 

line and space. Students with more highly developed musical intelligence may be 

sensitive to rhythm, pitch and tone color, allowing greater perception, discrimination and 

expression of musical forms. Bodily-kinesthetic intelligence might include speed, 

sttength and dexterity, or greater facility in using the hands to create products. An actor 

or a dancer might use this intelligence to express ideas or emotions by using the whole 

body. 

There are many different ways to arrive at the solution to any problem. Providing 

a variety of experiences and avenues for leaming may increase the probability for success 

among individuals with a variety of preferred intelligences. Children are able to express 

their ideas, experiences and feelings through personal drawings and dramatic play long 

before they can put them in writing. Children engage in rhythm-making, singing and 

chanting years before they might study and comprehend the notes of corresponding sheet 

music. These early avenues for knowing should continue to be traveled in the 

constmction of new neural pathways. How many adults still mentally run through the 

alphabet song when filing paperwork or looking up a telephone number? 

According to Sylwester (1995), the human brain has more frontal lobe capacity 

than is needed for mere survival, and we use the arts, games, and social organizations to 



stimulate and maintain our brains' problem solving mechanisms. Sylwester maintains 

that these are essential activities, and should not be considered trivial in life or in the 

school curriculum. His research suggests that humans excel in such things as 

conceptualizing, cooperating and storytelling, and that educational procedures should 

seek to enhance and capitalize on these strengths. 

Multiple cognitive approaches to the curriculum have always been used by 

imaginative educators. At the kindergarten level, the incorporation of a variety of 

experiences can open many different cognitive doors. Arts activities which address the 

various intelligences can be easily correlated with the curriculum. These activities need 

not be complicated, messy or socially disraptive, as many non-arts-educated teachers fear, 

and the inclusion of such activities can greatly enhance the cooperation and enthusiasm of 

the leamers. 

For example, letter symbol identification will be correlated with line and shape 

drawing visual arts activities and storytelling to retain visualization of the letters. Letter 

sound identification will be taught in conjunction with rhythm, sound and movement in 

theater arts activities and repetitions to integrate leaming. These specific lessons and 

activities will be outlined and documented in a reproducible format, which could be used 

by a non-artist teacher to introduce arts activities into the curriculum. As students 

progress in letter-sound association and begin to sound out words, activities of 

storytelling, chanting, singing, listening and speaking will be combined with the reading 

books and provided curriculum. 

10 



Intelligence is shaped through the constmction of meanings, which come to us 

through a variety of symbol systems (Eisner, 1992). Fluency or literacy in these symbol 

systems requires that opportunities be provided for students to develop a capacity in the 

use of the visual, auditory and kinesthetic modes of thought. The ability to read the 

meanings of symbols, signs and the icons of culture give depth and texture to our 

understanding of the world, and the ability to read a language whose meaning is held in 

common with the entire culture is an essential skill, which must be mastered for an 

individual to succeed in that culture. Through efficient decoding strategies with which 

children can translate letters and words into speech sounds, ever-increasing access to 

meaning rapidly develops. By correlating these decoding strategies with appropriately 

related arts activities, meaning can be accessed through a variety of intelligences. 
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CHAPTER II 

REVIEW OF RELATED LITERATURE 

The incorporation of artistic activity to help readers both experience and leam 

from text is supported by a wide variety of research in language, literacy study and 

cognition throughout various content areas (Bames, 1986; Knapp, Steams, John, & 

Zucker, 1988; Rosenblatt, 1978; Vygotsky, 1978; Wade, 1983). Active participatory 

experiences enhance motivation and concept attainment (Reid, 1988). Active 

participation such as that incorporated in visual art creates a context for more 

sophisticated comprehension and the creation of elaborated meanings made with text 

because backgrovmd schemata are necessarily activated and created, a foundational aspect 

of proficient reading (Langer, 1984). Student-created art may give students a sense of 

agency, ownership and authority that they do not get from other forms of instmction and 

response activity (Wilhelm, 1995). 

The manipulation of a symbol system with which one is familiar lies at art's core, 

according to Eaton in an essay on Philosophical Aesthetics (1994), and the same is trae 

for leaming to read a language. Language is always part of a context, and the language 

and experiences that children enter the school environment with become the foundations 

for the decoding of a symbol system, which will expand their ability to communicate. 
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Characteristics of Emergent Readers 

In the home and community environment, children become sensitive to a variety 

of signs, logos and familiar labels to which they are exposed. Their early "reading" and 

"writing" experiences may include sharing stories with adults, memory recitation of 

stories which have been read to them, early scribbles and pictures which communicate 

ideas, and invented spellings. These out-of-school reading and writing abilities, to 

whatever degree children develop them, grow out of real needs to explore the 

environment and communicate. Sign-symbol translation begins with a visual knowledge 

and recognition of graphic representations of letters, pictures or symbols. According to 

Kenneth Goodman (1973, 1976) reading is a psycholinguistic guessing game. 

Reading is a process by which the reader (a language user) reconstracts, 
as best he can, a message, which has been encoded by a writer as a graphic 
display. The receptive process does start with the phonological or graphic 
display as input, and it does end with meaning as output, but the efficient 
language user takes the most direct route and touches the fewest bases 
necessary to get to his goal. He accomplishes this sampling by relying on 
the redundancy of language, and his knowledge of linguistic constraints. 
He predicts stractures, tests them against the semantic context, which he 
builds up from the situation and the on-going discourse, and then 
confirms or disconfirms as he processes fiirther language. (Goodman, 
1973, pp. 22-23) 

The development of fluency in language results from selecting the fewest and 

most appropriate elements needed to make guesses about the author's meaning and 

intention. Readers seek to retrieve messages in graphic form encoded by the writer. This 

is initially a process of visual analysis, which progresses from recognition of the graphic 

representation to correlation with representing sounds, and continues to be refined 

through lexical, syntactic and semantic knowledge. 
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The Leaming-to-Read Process 

Phonemic awareness is critical to the process of leaming to read and write an 

alphabetic script, and can significantly accelerate achievement in reading and writing 

(Ball & Blachman, 1991; Blachman, Ball, Black, & Tangel, 1994; Byrne & Fielding-

Bamsley, 1993; Castle, Riach, & Nicholson, 1994). Features of aesthetic interest are 

commonly incorporated into the teaching of the alphabet and the corresponding sounds of 

the letters, and according to Rostankowski (1994), actually require and depend upon these 

aesthetic features to further this agenda. 

Most frequently, in order to advance an understanding of the relationship 
between a letter of the alphabet and its use, the text and images rely upon 
alliteration to hit home the pronoimced sound of the letter indicated. The 
simplest of such books have virtually no written text beyond the letter and 
the names of the objects illustrated. The letter "A" may be shown with an 
apple, ant, angel; "B" with a ball, basket or banana, and so on, allowing the 
reader to emphasize the beginning sounds of the words, and in so doing, 
connect for the child the letter, its sound, and the words which begin with 
such sounds. In short order, the non-reading child will be able to do the 
same while looking at the images in the text alone, thus reinforcing the 
letter-sound connection by naming the images on the page. (Rostankowski, 
1994, pp. 118-119) 

As letter recognition is achieved, this aesthetic duality is gradually phased out of 

the didactic process and isolated in the realm of the "arts" in favor of the more linear and 

sequential left-brain modes of skill building. Children come to the task of leaming to 

read a written language possessing extensive experience with the spoken language. Some 

sound-symbol based theories credit this familiarity with the spoken language as having 

already made the connections in the mind of the child between phonological word codes 

and semantic meaning codes automatic, thereby allowing the emergent reader to focus 
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attention on the decoding process. When the word is decoded, the reader can associate it 

to meaning in their own experience. As the fluency of the reader develops, they can 

increasingly focus on the meaning of what is read, and the decoding from visual to 

semantic becomes increasingly automatic. Walker Percy addressed this semantic study of 

the process by which symbols are assigned to their designata. 

The central act of language, both of naming-classificatory sentences and 
predicate sentences, is an intentional act of identity.... essentially a pairing 
of elements which amounts to an is-saying. In a naming sentence. This is 
grass, a symbol and a thing are paired and the pairing is the means by 
which the namer intends that this green blade is one of a group. The basic 
sentence Grass is green is an identification brought about by a dividing 
and a composing, a union of the thing with what the thing is. The identity 
in either case is not real but intentional. No one believes that the word is 
the grass or that the grass is the same as its color. The identity is the 
instrament with which the knowing subject affirms the object to be what it 
is. (Percy, 1976, p. 229) 

Percy considered language and art to be two of the major symbolic forms through 

which the human spirit constraes the world and asserts its knowledge and beliefs. A 

symbol somehow comes to contain within itself the thing that it means, and the world 

completes the relation of denotation by naming the thing. Remarkably, this mysterious 

and complex phenomenon is easily assimilated by the youngest of children. On the other 

hand, this emphasis on sound-symbol correspondence prior to focusing on meaning is 

most concerned with the accuracy of oral reading, and tends to limit the experiences 

needed for engaging meaning. 

The assimilation and accommodation processes involved in leaming are most 

clearly identified in models of the developmental process described by psychologists Jean 

Piaget and Jerome Bmner. Piaget (1960) viewed the acquisition of knowledge as a 
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gradual organization of experiences in relation to the current store of information 

possessed by each individual. The simulation of new information requires modification 

of old stractures or concepts to accommodate new leaming, and behavior is reorganized 

to take account of new information. The Piagetian stages of cognitive development relate 

to the maturation of the cortex of the brain. The earlier-developing sensorimotor and 

concrete operations stages concentrate operations in the back half of the brain, while the 

formal operations stage which develops later, is concentrated in the front half This 

constant reorganization of information is possible because the brain has the ability to 

rapidly integrate memory, critical thinking and sensory information, and planning 

functions in order to solve problems (Sylwester, 1995). His ideas of developmental 

movement through the stages of concrete operations relate closely to what Bmner 

recognized as the growing ability of the child to represent experiences by moving from 

reliance on concepts that are physically organized, to growth in the use of different 

perceptual abilities. 

These perceptual abilities include various forms of imagery and the progressive 

use of different forms of symbolization, particularly language. According to Bmner 

(1964, 1973), cognitive development or knowing is achieved through doing, through 

sensing, and through symbolic means, language being one of the most important of these 

means. His term "iconic representation" described the selective organization of percepts 

and images; such as in the way a picture stands for the object pictured. Symbolic 

representation incorporated the use of a symbol system, which represented things by 

design features, which included remoteness and arbitrariness, and had no resemblance to 

16 



its referent. Bmner recognized that although action, image, and language as forms of 

representation emerge in that order, these systems do not replace each other. Instead, they 

supplement and support each other, and become more complex and interrelated 

throughout life. Robert Sylwester stated in simpler terms that "Important connections 

combine sensoty information and memories, so that when we hear the word banana, we 

can see and feel a banana, even though no banana is present" (Sylwester, 1995, p. 53). 

The schemata, or knowledge already stored in the memory of the reader, function in the 

process of interpreting new information and allowing it to enter and become a part of the 

knowledge store. This interaction of new information and stores of knowledge facilitates 

comprehension (Anderson, Hiebert, Scott, & Wilkinson, 1985). 

In our highly visual media-rich culture, the formal operations of traditional 

classroom reading instraction may seem limiting indeed. Correlating aesthetic 

instractional strategies into the leaming environment may enhance leaming by reflecting 

this natural developmental overlap in cognitive operations. The use of the aesthetic is 

ever present in the culture at large, although not emphasized in traditional didactic 

situations. Television, books, print media, movies and works of art reproduced through 

these means of communication reflect the reality mediated by our culture. The use of 

language is a part of our reality, and even the private language with which an individual 

thinks about what he reads is a product of the use of language mediated by the culture, 

and is understood through the use of cultural codes and languages. 
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The Role of Visual Perception in Cognition 

The vital role of the concrete image, or icon, in all thought and communication is 

argued by Peirce (1965), who believed it to be the only way of directly communicating an 

idea, and that every indirect method must also depend for its establishment upon the 

constract of a rich visual model, without which there would be nothing to think with, and 

nothing to think about. His ideas suggest that emergent readers might benefit from 

leaming to develop concrete representations of ideas and stories through visual art or 

dramatic activity. This idea that mental imagery is an essential part of reading 

comprehension, and an enhancement to recall, has also been the subject of much research 

(Gambrell & Bales, 1986; Sadoski, 1985). Eisner (1992) suggested that language as h is 

normally used is a symbolic device. 

Symbolic devices that do not have referents do not symbolize. To 
symbolize, a symbol must be connected to a referent - that is, to an array of 
qualities that one can experience, or that one has experienced, or that one 
has imagined. To speak meaningfully of Baroque music, or of an oak tree, 
or of a jet airplane requires a conception of these objects and events, and 
these objects and events exist as qualities in our experience prior to the 
labels we assign to them. Contrary to popular opinion, in the beginning 
there was the image. It is the image that gives meaning to the label.. .the 
information of the image is a cognitive event. (Eisner, 1992, p. 592) 

According to Gombrich, "It cannot be sufficient to repeat the old opposition 

between 'seeing' and 'knowing,' or to insist in a general way that all representation is 

based on conventions. We have to get down to analyzing afresh, in psychological terms, 

what is actually involved in the process of image making and image reading. Psychology 

has become alive to the immense complexity of the processes of perception, and no one 
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claims to understand them completely" (1984, p. 25). Rudolf Amheim also argues for the 

inclusion of perception into the higher order cognitive mix: 

By cognitive, I mean all mental operations involved in the receiving, 
storing and processing of information: sensory perception, memory, 
thinking, and leaming. The use of the term conflicts with one to 
which many psychologists are accustomed and which excludes the 
activity of the senses from cognition. It reflects the distinction I am 
trying to eliminate; therefore I must extend the meaning of the terms 
"cognitive" and "cognition" to include perception. No thought processes 
seem to exist that cannot be found to operate, at least in principle, in 
perception. Visual perception is visual thinking. (1969, pp. 13-14) 

From the earliest acquisitions of language, a child is taught to associate a word 

with an image, object, person or concept. This highly succssfiil method of meaning 

making should not be abandoned in the acquisition and subsequent mastery of the written 

language. Indeed the most successful readers engage the visual and dramatic nature of 

the written text, in order to fully experience the meaning. Bnmer (1986) describes this 

cognitive process as a "landscape of action" which is created as mental imagery through 

the suggestion of the text. These visual associations assist the reader in creating meaning 

from the text, and the creation of visual art either as a response to text or in conjimction 

with the composition of text may be of benefit. 

Clearly, there is a need for instractional processes which can improve outcomes. 

Research has suggested that drawing and writing are much the same for children, serving 

as a rehearsal for text, as well as an important bridge between speech and print 

(Schickedanz, 1986; Sulzby & Teale, 1991; Wilson & Wilson, 1982). One of tiie most 

primitive human traits is to respond to invented symbols as if they are whatever it is that 

they were invented to symbolize (Neihardt, 1979; Postman & Weingartner, 1969). 
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Even before children scribble, they are subject to cultural graphic influences. As 

the child employs personal drawings and fictions to constract personal realities, irregular 

scribbles become discernible shapes, and repetitions of tangible shapes serve as a means 

to mastery of skills needed to produce both drawings and letters. As you teach children to 

make the letters of the alphabet, you are teaching them to draw letters from a basic group 

of shape elements, straight lines, curved lines, angles, dots and circles. These basic linear 

elements of art are the framework of most drawing. These early graphic configurations 

confirm for the child the fact that drawn shapes can not only "stand for" or represent 

"things" but can also present ideas (Wilson & Wilson, 1982). All these operations are 

essential to emergent literacy, and effective instractional practices providing frequent 

interaction with students, purposefiil group instraction and constractive evaluation will 

contribute to overall success. The goal of this developmental process is conventional 

reading, which is that point when the student is reading from text, attending to print, and 

using three aspects of reading in a flexible and coordinated fashion (Sulzby, 1983; Sulzby 

& Teale, 1991). The three aspects are: (1) letter-sound knowledge, (2) concept of word, 

and (3) comprehension. 

Activities in which the child leams the name of the letter should include leaming the 

sound of the letter. There is no reason why they cannot be taught at the same time, as the 

letter sound and letter name serve to reinforce each other, and accelerate the development 

of reading skills. The concept of connection between an alphabetic writing system and 

the phonemic units represented in an alphabet script is essential to constract a link 

between the printed letter and the sounds of the spoken language (Ehri, 1992). Research 
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in decoding indicates that successful readers rely primarily on the print itself rather than 

on pictures or context to help them identify words, so it is important to leam effective 

"sounding out" strategies. These strategies will allow the student to decode familiar 

words as well as words they have never seen in print. There is no purpose in the gradual 

phase-out of aesthetic duality spoken about by Rostankoswki (1994) as the arts relate 

naturally to much of the content of the educational curriculum. 

Art Education: Creative and Critical Thinking 

The arts incorporated with other subject areas of instmction can develop critical 

and creative thinking and perceptual abilities, enriching the experience and reinforcing all 

subjects of study. Specific to the purposes of this study, the arts areas that would best 

lend themselves to combination with reading instmction are visual arts, creative writing, 

dravring, theater and music. Very young children are sensitive to the simple sensory and 

expressive qualities of things, and this sensitivity can be expanded and reinforced through 

exposure to aesthetic qualities. These aesthetic elements may be found in the works of 

mature artists, as well as works of children's own making. Dramatic play, scenes of 

nature and ordinary objects, songs and stories can cultivate an appreciation of the 

immediacy of life, and enliven the experience of leaming in a variety of subjects. Since 

these qualities are found in the highest concentration in visual, auditory and verbal works 

of art, it is important that student's attention be directed toward them (Smith, 1995). 

Emergent literacy requires focus on listening, speaking and understanding, which 

may purposefully incorporate songs, chants, poems and stories into the instractional 
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materials. Reading stories to children introduces them to new words and new ideas, 

expanding their vocabulary and sense of connection between the rhythms of oral and 

written language. Discussions of the stories read aloud helps to reinforce those 

cormections. Focus is also required on print and visual materials, observation, 

comparison and hand-eye coordination into which drawing; writing and visual arts 

activities can be incorporated. As students compose and illustrate their own simple 

sentences and stories, the child-made art reinforces comprehension and improves reading. 

In translating the material presented from one intelligence to another, such as the English 

language into pictures or physical or musical expression, the student gains access to a 

variety of leaming strategies (Armstrong, 1994). 

Because children usually enjoy art, it is easy for some teachers to assume that 

motivation is not necessary. Teaching art, like teaching reading, is not simply a matter of 

passing out materials and letting children get to work. Without adequate guidance and 

inspiration, many children will flounder and become discouraged. One of the aims of art 

education is to help children leam to generate their own ideas for artistic expression. 

Engaging students in reflective thought about their work helps them leam to refine their 

ideas and capture the meaning of those ideas in visual form (Chapman, 1978). 

Semantic development involves leaming the meaning system of language 

including the definition of words and multiple meanings of words, recognizing subtle 

distinctions of words in a variety of contexts, and vmderstanding phrases, sentences, and 

continuous discourse or text (Slobin, 1971; Crystal, 1976). How the semantic system 

develops is the aspect of language least understood, because it is so closely related to 
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broader areas of cognition (McNeil, 1970) and involves many intangibles (Ringler & 

Weber, 1984). Semantic development and aesthetic development have that in common. 

The progressive development of the semantic system is closely related to the development 

of concepts and reading growth. Concepts and meanings extracted from experience 

become organized cognitive knowledge, and from these concepts, the reader can build 

meaning from text (Ringler &. Weber, 1984). Both semantic and aesthetic developments 

require guided practice. In his 1984 study. A Place Called School, John Goodlad 

discussed the ample evidence that school age children and their parents want and expect 

more art education than they currently receive. More recent studies on multiple 

intelligence and the traditional school confirm that this is still trae (Armstrong, 1994). 

Suitable presentation of aesthetic subject matter must be coordinated with the 

students' stages of cognitive development (Moore, 1994). In trying to coordinate reading 

instraction with arts-based experiences, it is useful to examine the characteristics of early 

readers as previously docvunented by research. Although no consistent pattem of family 

characteristics has emerged, some authors have suggested that early reading results from 

the motivation and intervention of parents (Briggs &. Elkind, 1977; Thomas, 1981) while 

others point to the initiative of the child (Torrey, 1979). Educational television is 

suggested to make some contribution to early reading skill (Salzer, 1984); however, 

studies that include both early and non-early readers report no remarkable difference in 

their television viewing (Jackson, Donalson & Mills, 1993; Thomas, 1984). Some 

similarities among early readers have been noted in language related skills. They have 

been shown to be superior to non-early readers in sound blending (Evans &, Smith, 1976), 
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letter naming, and above average in verbal skills (Thomas, 1981). Verbal fluency in 

particular, and auditory memory for sequential sounds (Stroebel & Evans, 1988) were 

found to be characteristic in early readers. Other than more advanced general language 

ability researchers have found few common characteristics among early readers, which 

would suggest a level playing field as children begin reading instraction. 

Research also indicates that early readers differ widely in their overall reading 

ability and in their decoding strategies (Caldwell, 1985; Jackson, Donalson, &. Mills, 

1993). Regardless of the decoding strategies used by early readers, or the methods of 

instraction employed, early readers have been found to maintain an advantage over their 

peers in elementary school (Tobin & Pikulski, 1988). The incorporation of strategies, 

which would successfiilly teach children to read fluently at an early age, would be an 

appropriate and desirable goal for education. All leaming takes place in the realm of the 

auditory, the visual or the kinesthetic and all of these intelligences should be employed in 

classroom instractional experience. Gardner's (1983) description of visual intelligence 

asserts that a knower uses a natural preference for creating and dealing with visual images 

as a means of understanding and communicating. Peirce (1965) suggests artistic sign 

systems possess comparative potential in linguistic systems for their ability to represent 

knowledge and introduce concepts. Eisner (1992) also points out that a child leams to 

abstract sensory concepts through the sensory system, and that the experience of 

movement, and the sign of images and the sounds of the world are knovra and assimilated 

before they are assigned a name. These abstractions become carriers of memory, or 
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symbol systems with which a child is able to think in a far richer context than his 

acquired language will allow him to communicate. 

Montessori (1914) asserted that information received through the sensory 

functions laid the foundation of intelligence through continual exercise of observation, 

comparisons and judgment. As children become acquainted with the environment, they 

must simultaneously leam a language, articulate sounds and words, and gain an intelligent 

imderstanding of names and the syntax of the language. Montessori advocated the use of 

a combination of motor education, sensory education and language instraction, and 

considered them all essential for a complete education. 

Children who experience problems in school with specific language disabilities of 

various kinds are often coached in the visual approach to word-problem solving 

separately from the auditory or auditory-kinesthetic approach to encourage conscious 

efforts in perceptions and associations (Slingerland, 1971). In any visual approach to 

reading, the initial stimulus comes through the eyes, through the visual sensory system to 

the cortex of the brain. Words are perceived in simultaneous association with their 

sounds and meanings. While it is trae that writing or copying letters and words begins 

with visual stimuli and requires hand-eye coordination, this does not always lead to 

success in reading or understanding of word meanings. When the auditory approach is 

used, the initial stimulus comes through the ear and over the auditory sensory system, and 

is hopefially associated with the concept. Children are predisposed to leaming oral 

language, and the language skills develop best when they are being included in talk and 

treated as a competent language partner (Schickedanz, 1986). The environment for 

25 



developing literacy is constracted in the interactions between the child and the 

experiences the child has in reading and writing activities which are mediated by literate 

adults, siblings, peers or events in everyday life (Teale & Sulzby, 1984). 

What is to be written is first heard, introduced by the teacher, and then requires an 

auditory-visual-kinesthetic linkage. The diagnostic process reinforces the process of 

perception and the recall of auditory, visual and kinesthetic elements and their 

interdependencies, as these linkages between sensory systems are the components of 

constractive meaning. The practicality of correlating instractional methods, which 

effectively synthesize the sensory modes, becomes evident. Such instraction is frequently 

thematic in nature, and can weave together subjects and skills that are found in daily life, 

increasing the meaning and relevance of the instraction. Human activity is inherently 

interdisciplinary, and arts activities can provide positive connections between 

compartmentalized segments of the curriculum. This interdisciplinary approach provides 

a context for stracturing the curricula to address the variety of intelligences as well as 

traditional academic subjects. Teachers often intuitively utilize these sensory systems to 

reinforce specific lessons, but a planned effort toward integrating aesthetic elements may 

increase learner participation and response, accelerating the development of emergent 

literacy. 
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CHAPTER 111 

RESEARCH DESIGN 

The research methodology for this study was designed to address several 

issues. The objective of the research was to correlate arts activities and reading 

instraction with the goal of accelerating reading achievement in emergent readers at the 

kindergarten level. Inclusion of arts activities specifically related to the reading 

instraction curriculum was expected to result in motivation and support for emergent 

reading skills. In addition, the integration of reading instraction with the arts activities 

would ensure the systematic inclusion of the arts activities within the applied curriculum. 

To this end, arts activities were selected from the areas of visual art, music and theater, 

and related to the reading instractional material. In the visual arts area, activities in 

drawing, illusttation and collage-making were selected from curriculum guides and 

adapted to relate to the reading material. Music activities in the form of songs, chants or 

raps, and rhythm-making activities were also correlated to the lesson planning material. 

The theater activities selected for inclusion in the research design were storytelling, role-

playing, and physical and verbal expression. 

To determine the validity of this study and the significance of the correlation of 

arts activities and reading instraction in the acceleration of reading skills, quantitative 

research methods were selected. Subjects for the study were kindergarten students, placed 

in a classroom by random assignment. The elementary school selected as the site of the 

study takes all English-speaking kindergarten students who are registered in this 
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geographical district and divides the application forms at random among the regular 

kindergarten classrooms at the school. Every kindergarten student who meets the English 

language criteria has an equal chance of being assigned to any room. These students are 

not categorized in any way before being assigned to classroom groups. There is no pre

determination classifying students for special education during the kindergarten year. 

Special education assignments are not made at this school until the first grade in order to 

allow a fair and accurate assessment of each student. This random assignment ensures 

that no special selection of subjects is possible, and every subject observed in the study 

has an equal chance of being assigned to the study group. The only kindergarten students 

who are assigned differently are the non-English speaking students who are assigned to 

classrooms and teachers with a bi-lingual designation. In this school, there are two bi

lingual classrooms. The regular English-speaking classrooms will be observed 

particularly as the bi-lingual classrooms have a separate curriculum and do not participate 

in the regular standardized testing evaluations in this school. 

Demographics of the Research Site 

A two-year study was determined to be the most promising for providing 

comparative information. Because teacher differences might be a potential variable in 

student achievement, the study was conducted with the same teacher, an educator of 23 

years experience. The teacher agreed to host the research over two years with two 

successive classes of students, allowing the factor of teacher personality or style to remain 

constant, and to support the intemal validity. The selected site for the research was a 
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neighborhood school with a Title 1 designation located in a city in the southwest. It is one 

often schools designated as Thle 1 among the 26 elementary schools in the city. The 

estimated population of the city is about 99,000, and nearly a quarter of a million people 

reside in the metropolitan area. According to a 1999 demographic survey, the ethnicity 

percentages for the city are approximately 63.9% Caucasian, 26.6% Hispanic, 7.9% 

Black, 1.1% Asian/Pacific Islander, .3% American Indian, and .2% other. The area has a 

diversified economic base and is a petroleum-producing region, employing 11% of the 

population in mining. In the industrial sector, services hold 23% of employment, the 

government accounts for 19%, trade holds 28% of jobs, and constmction and 

manufacturing employ 11% of workers. 

Student enrollment in elementary school from early education to 3'̂ '' grade 

level was a reported 6,305 students according to figures compiled by the independent 

school district. Student ethnic distribution in grades K-12 was approximately 52% 

Caucasian, 37% Hispanic, 10% Black and 1% other, whh an average student-to-teacher 

ratio of 17 to 1. There are 26 elementary schools in the city, four junior high schools, two 

freshman schools, and four senior high schools. The school district provides instmction 

for over 22,000 students from pre-kindergarten through the 12"̂  grade, and is fully 

accredited. 

The Title 1 designation is determined by the school district after evaluating 

socio-economic factors related to student families in general, such as percentage of 

students qualifying for free breakfast and lunch programs, household income levels, and 

other factors, which would place a large percentage of the student population in at-risk 
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designations. Students in a Title 1 school would be generally less likely to come into the 

public school with previous arts enrichment experiences such as art classes or private 

music instraction. The classroom selected for study is one of six kindergarten 

classrooms in this elementary school. The school has a population of approximately 850 

students, with a general ethnic ratio of 70% Hispanic, 20% Caucasian, and 10% Black. 

Some students are bussed from adjoining raral areas, but the majority of students in this 

school reside in the neighborhood. The school serves kindergarten to third grade. No 

fourth or fifth graders attend this school, but approximately 12 classrooms of sixth 

graders are bussed from other areas of town to attend this school. The sixth grade classes 

are housed in a separate wing of the building. 

The research design for the study provided the opportunity for the researcher to 

observe the student groups and individual students engaged in daily curriculum activities, 

specifically the curriculum relating reading to arts activities. The role of the researcher 

was that of classroom volunteer, one of many volunteers including parents, high school-

aged teacher aids, room mothers and fathers, and specialists in various areas who 

routinely come into the kindergarten classroom to assist with curriculum and activities. In 

order to avoid confounding variables, which might result from being designated as an art 

specialist, the researcher fiinctioned as a classroom volunteer and assistant to the 

classroom teacher. The usual frequency of the researcher meeting with the class was one 

school day per two-week period. The researcher assisted with all usual curriculum 

subjects and classroom activities during the day. 
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No consent of subjects was determined to be necessary according to the Protection 

of Human Subjects criteria, as no treatment outside the bounds of normal and approved 

district curriculum was applied. Subjects were unaware of being studied and responded 

honestly to the material presented in the class. All recorded data conceming individual 

subjects in the form of observations, recorded notations and test data will be held 

confidential and will not identify individual students. Research use of test scoring will 

also be anonymous and confidential. 

The sex of the researcher did not seem to make a difference in the classroom 

activity, although it was observed that when a male volunteer or specialist entered the 

classroom, the students were initially more attentive and less vocal. The students 

engaging in the correlated arts and reading activities were not subject to the Hawthome 

effect or other subjective effects, and the study took place in a typical kindergarten 

classroom. The researcher documented observations of particular arts activities as they 

were correlated with reading curriculum and instmction. Test scores made by the students 

on testing administered during the school year by the classroom teacher were determined 

to be the best measure of student progress. The kindergarten classroom group in the 1998-

1999 school year included 21 students. There were 10 female and 11 mede students. This 

group included 12 Hispanic students, 7 Caucasian students, and 2 black students. The 

kindergarten class observed in the 1999-2000 school year included 17 students. There 

were 11 female and 6 male students. This group included 10 Hispanic students, 4 

Caucasian students, and 3 Black students. 
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Testing Instraments 

The testing instraments used in the kindergarten classroom over the two-year 

study were the Kindergarten Assessment Test, the TerraNova CTBS Complete Battery, 

and the Texas Primary Reading Inventory. The Kindergarten Assessment Test is given at 

the beginning of the school year, and provides a baseline screening of student knowledge 

and capability. This test addresses color, shape and number recognition, rote counting, 

and awareness of the alphabet and the sounds of letters. It requires the student to copy a 

series of simple symbols in order to assess visual-motor skills, and to demonstrate 

conttolled cutting with scissors to give the teacher an idea of fine motor skills. This test 

also requires the student to draw a person (body image), and the student drawing is 

evaluated according to the number of body parts included in the details. Observations are 

also made of the handedness of the student, pencil grasp, paper position and speech. After 

many years of use, this test was given for the last time in the 1998-99 school year and 

discontinued in the 1999-2000 school year, replaced by state mandated use of the Texas 

Primary Reading Inventory. 

The TerraNova CTBS Complete Battery is a nationally normed standardized test 

given at the kindergarten level in March of the school year. The TerraNova evaluates 

student progress in reading and addresses the areas of interpretive and literal oral 

comprehension, basic understanding of sentence meaning, and recognition of both 

sound/visual and environmental print. Other areas addressed by this instrument include 

mathematics, measurement, geometry and spatial sense, problem solving, comparison of 

data and computation in context. This instrament will be observed particularly as it 
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provides more comparative data, and is given district-wide. The areas addressed by the 

reading section of the instrament will be observed particularly. The Texas primary 

Reading Inventory (TPRI) is a newly adopted reading instrament designed to be 

administered in kindergarten, grade 1 and grade 2. It is criterion-based and designed after 

the original Texas Primary reading Inventory developed by the Texas Education Agency. 

This instrument targets the identification of students who exhibit development of 

important early reading concepts. The year 2000 was the first time this instrament was 

used in the school system. All of these instraments are designed to be given by teachers to 

classroom groups of English-speaking students under specific conditions. 

Procedures for testing are the same for all tests given. The teacher prepares testing 

instruments and materials, with the assistance of at least one aid or proctor. The teacher 

writes the student names and any identifying information on the test forms, and then gives 

the scoring instruments to the students. Tests are timed, with each segment of the test 

requiring 20 to 25 minutes to complete. The instraments for recording student responses 

to questions are machine-score test booklets in which the student fills in the circle or 

bubble next to the appropriate answer with a pencil. The role of the aid or proctor is to 

make sure all the students are on the same page and following along on the same 

question. This is done silently, and with a page marker made of paper which is placed 

imdemeath the question being addressed, blocking the following question from the view 

of the student. The classroom teacher reads the questions only once, and then allows time 

for the students to mark their responses. Questions may be read only once and may not be 

repeated, according to the testing instractions. No small group or individual testing is 
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allowed, and the entire classroom group is required to participate at the same time. All 

testing requirements were observed in the study site classroom during both years of 

observation. 

The Treatment 

The classroom treatment group worked within a highly stractured daily schedule. 

Students arrived at 8:15 a.m. and breakfast for the students was delivered to the room and 

served. During this time, a count was taken for lunch, then cleanup was done, and unused 

portions and empty containers were placed outside the door by 8:30 a.m. for maintenance 

pickup. Attendance forms were filled out, along with breakfast and lunch forms, and 

walked to the office by a student. From 8:30 to 9:00 a.m. students were allowed to do 

individual activities including floor puzzles, play with blocks, toys or felt board pieces, or 

activities such as jumping rope. Later in the year, they were given the option to draw, 

write sentences or draw pictures in their journals, or read books during this time. The 

classroom teacher rang a bell at 9:00 a.m., all materials were quickly put away, and chairs 

were put around the tables designated for reading and math. 

The classroom was divided into two groups, and one group engaged in guided 

reading activities while the second group worked on guided math activities. The block of 

time from 9:00 to 11:30 a.m. was designated for reading, writing, art and math activities. 

Some of these activities included independent seatwork, which was done by the student 

and then brought to the teacher or aid/volunteer to be individually checked. Arts activities 

in drawing and story illustration were referenced to the reading activity during this 
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timeframe. From 11:30 to 11:55 a.m., the teacher read to the students, or worked at 

group drills in phonics, many of which the researcher and the teacher correlated with 

music or physical and verbal expressive dramatic play. Students left the classroom at 

11:55 a.m. to have lunch from 12:00 to 12:30, and after lunch they were given a fifteen-

minute recess. 

Students retumed to the classroom at 12:45 p.m. and the time block from 12:45 

until 2:10 p.m. was devoted to large group activities. During this time, teacher-led group 

exercises in phonics and oral sounding, blending and reading were done. This time was 

also used as needed for individual seatwork, art projects in drawing or collage, group 

rehearsal for music and dramatic program activities, or in dramatic play. Students went to 

the gym for physical education activities with a designated athletic director, retuming to 

the room at 3:00 p.m. for any notices that were to be sent home, and parents came to pick 

up their children at 3:05 p.m. The researcher engaged in all regular daily activities of the 

classroom and assisted the teacher with all curriculum presented. The classroom teacher 

did an excellent job of maintaining order and student attention, and students responded 

well to her methods of presenting material and regulating activities. 

The classroom teacher and the researcher held the common concept that repetition 

and practice was an essential factor in leaming. Correlated arts and reading activities were 

repeated many times, and the same concepts were presented in different ways until 

students were totally familiar with letters and sounds, and the content objective was 

teamed through oral repetition and visual reinforcement. Phonics study incorporating 

music, chant and rap activities were practiced and repeated in group drills until they 
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became second nature, and the arts elements increased the attention span of the students 

and made the process engaging and enjoyable. 

As the students progressed in their ability to sound out and read simple words and 

sentences, drawing activities were correlated with the reading activities, and this allowed 

the students to create their own illustrated sentences and joumals. Time spent and 

experience gained in making many drawings allowed students to develop dexterity and 

concepts of detail, greatly enhancing confidence in their OWTI artistic ability. 

In selecting the arts activities to correlate with reading curriculum, the researcher 

worked with the classroom teacher to arrive at simple, enriching concepts and processes 

that could be drawn from the exhaustive curriculum guides provided for use in the 

classroom. Guiding principles employed in the research design were based on studies, 

which supported the ideas that art develops critical thinking skills and makes stronger 

neural connections, and that music arouses and stimulates the brain. The concepts that 

dialogue, reading, storytelling, writing, and both verbal and physical expression serve as 

valuable enrichment and support for leaming were attended to in the selection of 

materials and activities. 
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CHAPTER IV 

ANALYSIS AND CONCLUSIONS 

In order to compare the progress of the treatment classroom to a greater 

population, scores generated from the TerraNova CTBS Complete Battery were collected 

from all public school kindergarten classes in the school district. While great care was 

taken to eliminate variables in dealing with the treatment classroom group, there are many 

possible variables to consider when extrapolating trends and test scores across a broad 

range of classrooms. The TerraNova standardized testing instrament requires that specific 

conditions and procedures be followed when giving the test to classroom groups. 

The results of this test are recorded as both a school standard and a district 

standard, and scores are compared to a national mean of percent correct scores. These 

conditions and procedures were followed explicitly in the treatment classroom. 

No monitoring of other classroom groups and the conditions under which they were given 

this test was possible, although some observations regarding testing in the other 

kindergarten classrooms in the treatment school have been noted. Testing irregularities 

may include small group testing, which is not permitted and may result in the engineering 

of scores by individual teachers. Observations of the scores from two of the control 

classrooms in the treatment school revealed a high number of 100 percent scores on 

multiple questions in the reading sections. In discussions with individuals who served as 

testing monitors in these classrooms, it was revealed that the classroom teachers tested 

their students in small groups of three to five students. In these cases, the classroom 
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monitor or aid was given the responsibility of engaging the rest of the class in some quiet 

activity so that the teacher could conduct the testing with the small group. It was 

explained that the teachers felt they needed more control of the situation with 

kindergarten age students who required more individual guidance in a complex testing 

situation. Under no circumstances was this type of small group testing approved by the 

school administtation. This type of testing may be indicated by unusually high scores 

such as an improbable number of 100 percent correct scores for a given classroom. 

Examination of raw score data from TerraNova testing across the district revealed a 

number of scoring anomalies of this type in various schools. 

During the two years of the study, and particularly in the second year, the school 

district set goals of higher test scores for all students in reading, greatly increasing 

pressure on teachers to improve performance in this area. Other potential variables 

include factors related to differences between Title 1 schools and other public schools. 

Title 1 schools have high numbers of students in at-risk designations. Socio-economic 

factors such as family income and access to arts or reading enrichment activities in the 

schools or in the home may be reflected in test results. Class size varies across the 

district, and smaller class size may present an advantage to some students in the form of 

increased teacher contact. Differing years of teaching experience per individual classroom 

teacher might also present an uncontrolled variable. There would certainly be differences 

in teaching style among district classroom teachers, as well as differences in time spent 

on individual subjects. Giftedness of individual students may present a variable just as 

leaming-impaired or special education students who undergo standardized testing during 
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tile kindergarten year might influence scores. Taking into account all these factors, the 

public schools base the evaluation of their educational success or failure on these test 

scores as they compare to the nation. District and national education standards agencies 

consider this test a valid measure of progress, and for the purposes of this research, these 

scores will be observed as the standard of measure. 

The hypothesis of this study assumes that the correlation of arts activities and 

reading instraction will accelerate progress in reading achievement at the kindergarten 

level. Established and experimental programs correlating instraction in the arts with 

literacy development have consistently shown positive reading score gains in the upper 

primary grades. The design of the research incorporates specific arts activities in visual 

art, music, and theater into the reading curriculum with the goal of accelerated reading 

achievement and improved scores. The two-year study was done in a southwestem 

elementary school using two groups of kindergarten students with the same teacher in 

successive school years 1998-99 and 1999-2000. The TerraNova CTBS Complete Battery 

included three distinct categories addressing literacy development. The section of the test 

titled Reading includes thirteen questions dealing with interpretive and literal oral 

comprehension. The Basic Understanding section asks seven questions related to sentence 

meaning. The third section titled Language, presents twenty questions related to 

environmental print, sound/visual recognition, and word analysis. Test scores are 

presented as item response analysis by school and by class within each school. National 

percent correct scores are indicated by item along with the summaries of local scores for 

comparative purposes. Scoring is classified as traditional and score range is 0 to 100. This 
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test is nationally normed and prepared by measurement experts with careful attention 

given to the norms, reliability and validity. The Reading, Basic Understanding, and 

Language portions of the test focus directly on the variable of interest in the study. 

The Z test was determined to be the most appropriate statistical instrament for 

analyzing and comparing the means within the test data. The z-score is the most basic 

standard score with a mean of 0 and a standard deviation of 1. The z-score is a 

comparison of two mean values. In this application the mean value of the treatment 

group is compared to the mean of each kindergarten classroom in the school district. The 

one-tail test or p value is noted due to the hypothesis that student performance would 

improve if given the arts and reading correlation treatment. In rejecting the null 

hypothesis, the .05 level was determined to be the level of significance for the study as 

determined by the calculated p value. The mean of each individual classroom in the 

district was compared to the mean of the treatment classroom group in each of the three 

sections of the TerraNova directly related to reading performance. The TerraNova test is 

given in the month of March. 

In March 1999, there were a total of 64 kindergarten classrooms in the school 

district. Results of z-scores and p values in 192 test sections of the 63 classrooms as 

compared to the treatment classroom showed 29 sections with significance at the .05 

level. The treatment group performance was significantly better on these 29 sections than 

the performance of individual control group classrooms. There were 137 sections of the 

test with no measurable significance between the treatment classroom and the individual 

control classrooms, and 26 sections with negative significance. Negative significance 
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would indicate that individual control classrooms scored better than the treatment group 

on these sections of the test. Based on the data in year one of the study, it appears that the 

treatment did not significantly impact the scores. 

There are some possible reasons for this minimal significance in the first year of 

tiie study. The treatment group in the 1999 school year included 21 students. One student 

in the class exhibited obvious leaming disabilities, scoring in a range of 16 to 0 on all 

baseline and standardized tests during the school year. At the end of the kindergarten 

year, this student was assigned to a special education teacher for individual work. Two 

other students in the class had varying degrees of difficulty with seatwork and attention 

span. One of these students received medication for attention deficit disorder and the 

other was a constant behavioral challenge in the classroom. Both of these students had 

problems in testing which affected their scores. One student in the original treatment 

group moved in December and another student joined the class in Febraary. Although the 

new student was far behind the treatment class in reading ability, this student made 

steady progress after joining the treatment group. It should be noted that all of these 

students participated well in the group arts activities, and these activities seemed 

beneficial to their interactions with other students in the classroom. Z-scores and p 

values for tests given in 1999 are presented in Table 1. 
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Table 1 

Significant Z-Scores and P-Values, 1999 

Treatment Classroom > TerraNova Z-Score P-Value 
Indiv. Control Classrooms Test Section (Comparison of Means) (One-Tail Test) 
Classroom 1 

Classroom 13 

Classroom 13 

Classroom 16 

Classroom 16 

Classroom 17 

Classroom 17 

Classroom 18 

Classroom 21 

Classroom 22 

Classroom 22 

Classroom 23 

Classroom 23 

Classroom 23 

Classroom 24 

Classroom 25 

Classroom 27 

Classroom 27 

Classroom 27 

Classroom 30 

Classroom 33 

Classroom 51 

2 

2 

3 

1 

2 

1 

3 

3 

3 

2 

3 

1 

2 

3 

3 

2 

1 

2 

3 

2 

2 

2 

2.44 

3.75 

1.84 

1.89 

2.69 

1.97 

2.167 

1.827 

1.61 

2.58 

3.69 

1.77 

2.23 

1.77 

1.73 

2.48 

1.72 

1.97 

2.77 

1.99 

2.18 

2.81 

.01 

.0000 

.03 

.03 

.003 

.02 

.02 

.03 

.05 

.005 

.0001 

.04 

.01 

.04 

.04 

.006 

.04 

.02 

.003 

.02 

.01 

.002 
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Table 1 (Continued) 

1 

2 

3 

3 

2 

3 

2 

4.25 

2.58 

6.25 

2.15 

3.05 

2.29 

1.83 

.000 

.005 

.0000 

.02 

.001 

.01 

.03 

Treatment Classroom > TerraNova Z-Score P-Value 
Indiv. Control Classrooms Test Section (Comparison of Means) (One-Tail Test) 

Classroom 56 

Classroom 56 

Classroom 56 

Classroom 59 

Classroom 61 

Classroom 61 

Classroom 62 

In March 2000, there were 66 kindergarten classrooms in the school district. No 

students in the treatment classroom moved during the 1999-2000 school year and there 

were fewer students with leaming problems. Two students in the classroom were 

classified for special education at the end of the year, but only one of these students was 

unable to participate fully in the curriculum activities. This student scored in the 0 to 22 

range on all standardized testing during the year. This student participated in most of the 

arts activities in spite of severely underdeveloped motor and speech skills, and seemed to 

benefit from the group interaction. Results of z-scores and p values in 198 test sections 

showed 59 sections with significance at the .05 level, 134 with no measurable 

significance, and 5 with negative significance. Test scores for the 2000 treatment group 

showed significance beyond chance. Z-scores and p values for tests given in 2000 are 

presented in Table 2. 
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Table 2 

Significant Z-Scores and P-Values, 2000 

Treatment Classroom > TerraNova Z-Score P-Value 
Indiv. Control Classrooms Test Section (Comparison of Means) (One-Tail Test) 
Classroom 1 

Classroom 1 

Classroom 1 

Classroom 2 

Classroom 6 

Classroom 6 

Classroom 8 

Classroom 8 

Classroom 8 

Classroom 10 

Classroom 11 

Classroom 12 

Classroom 12 

Classroom 12 

Classroom 13 

Classroom 15 

Classroom 16 

Classroom 18 

Classroom 21 

Classroom 21 

Classroom 23 

Classroom 23 

Classroom 24 

1 

2 

3 

2 

2 

3 

1 

2 

3 

2 

2 

1 

2 

3 

2 

2 

2 

2 

2 

3 

2 

3 

2 

1.92 

4.03 

2.93 

2.35 

2.09 

2.68 

1.86 

4.06 

3.88 

3.17 

2.18 

2.09 

4.22 

3.02 

3.64 

2.70 

4.53 

3.25 

4.92 

2.66 

3.61 

3.49 

3.62 

.03 

.0000 

.002 

.009 

.02 

.004 

.03 

.0000 

.0000 

.0008 

.01 

.02 

.0000 

.001 

.0001 

.003 

.0000 

.0006 

.0000 

.004 

.002 

.0002 

.0001 

44 



Table 2 (continued) 

Treatment Classroom > TerraNova Z-Score P-Value 
Indiv. Conttol Classrooms Test Section (Comparison of Means) (One-Tail Test) 

Classroom 25 i l 0 9 ^2 

Classroom 25 2 3.83 .0000 

Classroom 25 3 3.97 .0000 

Classroom 26 1 2.65 .004 

Classroom 26 2 3.74 .0000 

Classroom 26 3 3.37 .0004 

Classroom 27 2 3.17 .0008 

Classroom 28 2 3.96 .0000 

Classroom 29 1 2.00 .02 

Classroom 29 2 4.03 .0000 

Classroom 29 3 2.93 .002 

Classroom 31 2 2.91 .002 

Classroom 32 1 2.14 .02 

Classroom 32 2 3.04 .001 

Classroom 33 2 1.99 .02 

Classroom 34 3 2.11 .02 

Classroom 39 2 2.59 .005 

Classroom 40 1 1.64 .05 

Classroom 40 2 3.69 .0001 

Classroom 40 3 2.30 .01 

Classroom 42 1 2.65 .004 

Classroom 45 2 1.63 .05 

Classroom 46 2 1.73 .04 
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Table 2 (continued) 

Treatment Classroom > 
Indiv. Conttol Classroom 
Classroom 51 

Classroom 53 

Classroom 57 

Classroom 58 

Classroom 58 

Classroom 58 

Classroom 59 

Classroom 59 

Classroom 60 

Classroom 60 

Classroom 61 

Classroom 62 

Classroom 63 

TerraNova 
Test Section 

2 

3 

2 

1 

2 

3 

2 

3 

I 

3 

2 

2 

2 

Z-Score 
(Comparison of Means) 

2.99 

1.62 

3.15 

1.95 

3.16 

2.16 

4.40 

3.99 

1.97 

2.68 

3.34 

5.58 

2.12 

P-Value 
(One-Tail Test) 

.001 

.05 

.0008 

.03 

.0008 

.02 

.0000 

.0000 

.02 

.004 

.0004 

.0000 

.02 

Students in the treatment classroom observed over the two-year study developed 

competent reading and decoding skills. In observations of other kindergarten classes in 

the school, it was noted that students did not progress as far in the reading curriculum as 

the treatment group. Two classes finished only the basic reading workbook and several 

chapters of the second level reading workbook. The treatment class finished two complete 

reading workbooks and most students completed or nearly completed a third. Students in 

the non-treatment classrooms were observed to be diffident and less proficient with 

altemative reading materials such as library books and stories. Additionally, the majority 

of these students were not confident in drawing, and the non-treatment classroom teachers 
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did not give much time to art making beyond the seasonal cut-and-color activities in the 

curriculum guides. Also of note are the consistently higher scores of the treatment group 

on section two of the TerraNova. Section two deals with basic understanding and 

e\ aluates the comprehension the student exhibits with regard to the material read. In both 

years of the study, section two showed the highest number of significant p values among 

the positive test scores. This would indicate a higher level of student comprehension of 

the material read. 

Implications for Further Research 

Meaning in reading, like meaning in art, does not lie on the page, but wdthin the 

mind of the reader. As a reader interacts with text, or a viewer interacts with art, meaning 

is constracted within the mind. The reader applies acquired base knowledge to what is on 

the page and constracts meaning from the interaction of the two forces (Hyde &. Bizar, 

1989). Reading is an active search for meaning based on attaching new information to 

known information. Because of the cognitive and constractive nature of the reading 

process, the reader is constantly making inferences and interpreting what is read. 

These connections and inferences are the critical basis for comprehension. During 

the early years of school the brain is at its most receptive, and stimulation, repetition and 

novelty are essential foundational elements for later leaming (Jensen, 1998). Current 

studies in brain research suggest that enrichment is a key element in encouraging more 

synaptic connections between brain cells, which facilitates problem solving and 

comprehension. While language, reading and writing are identified as eru-iching 
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conditions, art is credited with making more and stronger neural connections. Music is 

described as priming neural pathways and arousing the brain, while involving students in 

dramatic activities reinforces leaming through motor stimulation and physical activity. 

These arts activities generate productive emotions, and cooperative leaming is 

highly brain compatible. Research suggests that movement linked leaming activities are 

related to higher academic scores, and that this connection continues throughout life. 

Creativity, concenttation, problem solving, coordination and self-discipline are all 

enhanced and developed through a strong foundation in the arts (Jensen, 1998). 

During the two-year study, on-site observation of the outcomes of correlated reading and 

arts activities were consistently positive. Inclusion of the arts provided motivation and 

interest in the reading activities, and descriptive notes taken during the data collection 

reflected increased student success and enthusiasm for the process of leaming to read. 

Students were eager to participate in role-playing, art making, singing, 

improvisations, and drill repetitions of reading curriculum energized with arts activities. 

Students were confident and even competitive in their progress to increasingly difficult 

reading material, and observations of students in other kindergarten classrooms in the test 

school did not show this trait to be common among the non-treatment groups. In the 

second year of the study it was observed that many students from the previous year 

frequently retumed to the treatment classroom to talk to the teacher and express how they 

missed being in her classroom. Some of the parents of these students came to express 

concems that their children were not being challenged in the next grade level in 

comparison to the progress and success of the kindergarten year. Descriptive notes 
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included frequent instances of former students from various grade levels visiting after 

school as well. 

Further analysis of arts and reading correlations could be done through testing or 

evaluation procedures that are more art-specific. Brain research is moving in this 

direction, and is making the arts connection in leaming a focus of scientific study. 

Sufficient evidence currently exists to support the inclusion of the arts in the school 

curriculum. The benefits and positive impact of arts programs are widely recognized, yet 

school policies and practices do not always support or incorporate these essential 

subjects. Eventually, developments in cognitive science will shift the paradigm, and the 

cognitive nature of the arts will be recognized and applied in education. 
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APPENDIX A 

LESSON PLANS 
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ALPHABET MUSIC 

Objective To reinforce phonemic awareness with a variety of music 

Reference Activity Music, physical and verbal expression 

Note: This song was adapted for a large group activity, and can be sung and acted out 
with hand and arm movements, as well as a variety of expressions, (it makes a good 
program presentation) 

Activity This activity is based on a song from the 1940s, "A, You're Adorable" 

A, you're Adorable 
B, you're so Beautiful 
C, you're a Cutie ftill of charm 

D, you're a Darling and 
E, you're Exciting and 
F, you're a Feather in my arms. 

G, you look Good to me 
H, you're so Heavenly 
1, you're the one 1 Idolize 

J, we're like Jack and Jill 
K, you're so Kiss-a-ble 
L's for the Love Light in your eyes 

M, N, 0, P, I could go on all day 
Q, R, S, T, Alphabetically speaking, you're O.K. 

U make my life complete 
V you're so Very sweet 
W, X, Y, Z.... 

It's fim to wander through 
The alphabet with you 
To tell you what you mean to me. 
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ALPHABET RAP 

Objective Create a rap/chant activity using initial phonemes 

Reference Activity Physical and verbal expression 

Note: This is a large group activity. Any simple rap format can be used. The rap can be 
sung or spoken. The entire alphabet should be included from beginning to end in order to 
reinforce letters and sounds. The teacher should use a large wall-display alphabet or large 
chart with clearly made letters, and should point to each letter as the rap progresses. The 
rap should be expressive and fun for the students. 

Activity Begin the activity by demonstrating the repetition to the students. A simple 
rap can be developed as follows: 

" It's an A, it's an A, h says a/a/a. It's an A, it's an A, it says a/a/a!" 
" It's a B, it's a B, it says b/b/b. It's a B h's a B, h says b/b/b!" 
" It's a C, h's a C, h says c/c/c. It's a C, it's a C, it says c/c/c!" 
" It's a D, it's a D, it says d/d/d. h's a D, it's a D, it says d/d/d!" 
Continue on through the entire alphabet. 

When using a phonics chart with letter sounds such as long vowels, it makes the chant 
more interesting to insert a segment of the chant with a different rhythm such as: 

" It's a long e, and h says its name, for a long-long time, h says e-e-e-e, it says e-e-e-e!" 
Insert each long vowel sound in this way, and then continue with the consonant rap 
pattem. 

Variation Picture words used to reference phonemes can be incorporated into the rap 
by inserting them into the second repetition of each letter sound sequence, 
(e.g.) " It's an A, it's an A, it says a/a/a. It's an A, h's an A, it says a/a/Apple! 

" It's a B, h's a B, h says b/b/b. h's a B, it's a B, it says b/b/Balloon! 

Variation Sounds from the Phonics chart can be incorporated into the rap for 
reinforcing the sounds and blends. Phonics Sound Action Associations can also be 
incorporated into the rap, creating interest and actions to keep the attention and 
involvement of students. 
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PICTURE WORDS: Initial Sounds and Letters, Variations 

Objective To pair initial phonemes (letter sounds) with picture words 

Reference Activity Drawing, collage, storytelling, verbal expression 

Note: This activity can be adapted to any letter sound or group of letters and sounds. 
After selecting the letters and phonemes the class will work with, the teacher can talk to 
the students about the picture word in more detail, and may even present real objects to 
relate to the discussion. Books or related stories can be read to students. 

Activity Select the letters and picture words to be discussed. After the exercise 
allowing the students to name the picture and identify its initial phoneme, discuss in more 
detail the object referenced, (e.g., /c-c-cake, c-c-cake/, ask the students questions relating 
to the word such as: 
"Who likes to eat cake?" 
"What kind of cake is your favorite" 
" Do you like the icing on the cake?" 
"When do you have cake? What special occasions?" 
" Have you ever had a birthday cake?" 
" Can someone in your family make a cake?" 
" If you could make a cake, what would it look like?" 
" Would you like to make a cake for someone? Who?" 
" When was the last time you had a piece of cake?" 
" How do you make a cake?" 
Encourage students to verbalize details about the picture word or relate stories in their 
own experience, (using "cake" as an example) 

• Use several related picture words, such as cake and balloon to discuss the 
words/objects in more depth 

• Bring actual objects to work with, (e.g., serve some cake for students to eat in 
connection with the discussion and description 

• Using simple drawing materials, allow the students to draw a picture of a cake 
they would like to make, or anything relating to cake in their own experience 

• Using colored constmction paper and scissors, allow the students to cut out shapes 
and make a collage-picture of a cake on a piece of paper. The teacher can assist 
with glue or paste, and may also need to assist the students in putting their cut-out 
shapes together. The discussion of the objects preceding the art activity is the 
stimulus for the creative work, so encourage a great deal of detail about the visual 
characteristics of the objects 

• Guide students in a basic shape drawing of a cake by example on the board, and 
then allow them to color and decorate the drawing as they wish 
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PHONICS SOUND ACTION ASSOCIATIONS 

Objective To associate phonemes with supporting sound-images and actions 

Reference Activity Physical and verbal expression 

Note: These activities are descriptions of sounds which may be associated with phonics 
teaching to support the leaming and proper pronunciation of the sounds of letters and 
blends. They are a large group activity, and the physical actions demonstrated can be 
made by the students to fiirther support the concept. The teacher may easily invent new 
sound-action associations. Examples below. 

/sh/ "sh" is the quiet sound, (put your finger to your mouth and make the "sh" soimd. 
Tell the students to put their fingers to their lips and make the "sh" soimd. 

* End with "What sound does as "sh" make? Allow response. Do this for all 
Sounds while pointing to the letters.) 

/ch/ "ch" is the sound the train makes as it starts to build up steam, (begin to make the 
"ch" chuh-chuh-chuh sound and make a circular wheel motion with your arm. 
Speed up the sound and the motion and them slow it down until the train stoops. 
Let the students act this out.) 

lingl "ing" is the sound of a ringing bell. (It can be associated to the train imagery) 
Tell students to ring the bell, and make bell-ringing motions. 

/qu/ "qu" is the "coo" bird sound. (Tuck your hands under your arms and flap your 
"wings" like a pigeon, making the "coo" soimd. Let the students do this.) 

/h/ "h" is the panting dog sound. Ask students what sound a dog makes when he 
get tired and hot. Let the students make this sound. 

/wh/ "wh" is the "whoo-whoo" sound that the wind makes. (Blow on the back of your 
hand while making this sound) Tell the students to make the "wh" sound and to 
see if they can feel the wind on the back of their hand. 

Iwl "w" is the "woo" sound, like a spooky ghost might make. Allow students to make 
"woo, woo" sounds like a ghost. 

I\l "x" is the "ks" sound, with a hard "k" and quick "s" sound following. It is the 
sound of an X-ray gun. Let the students shoot a ray gun and make the "ks" sound. 

IvJ "u" is the "uh" sound. Act out the opening of an umbrella. " Uh-uh-uh-uh-Up 
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goes the Umbrella.... Repeat and allow students to make movements. 

Izl "z" makes the sound of an electric buzzer. Let students "push" the buzzer and 
make the "zzzzzzzzz" sound. 

Nl "v" is the vibrating sound. It makes a vibration on your lower lip. Tell students 
to make the "v" sound and make sure they feel the vibration. 

larl "ar" is an added sound designed to help students master this sound combination. 
It is the sound of a seal. (Clap your hands together like seal flippers and make the 

"ar-ar-ar" sound. Let students make the sound and the motion. Give sample words 
like "are" and "tar" to reinforce.) 

lowl "ow" is an added sound designed to help students master this soimd combination 
found often in emergent reading curriculum. Ask the students what sound they 
would make if they were hammering in a tack and the hammer hit their finger. 
Do the hammering motion, pretend to hit finger and say "ow-ow-ow". Let the 
students do this. 

/c & k chant/ This chant helps students to make distinctions between consonants with 
the same sound by associating picture words. 
" C and K, sound alike, the picture words are CAKE and KITE, k-k-k, 
k-k-k, k-k-k, k-k-k" ( Do this in a steady rhythm.) 

le & i chant/ This chant which can be sung to a tune, helps students master this vowel 
sound difference. Always point to the letters while singing or chanting. 
" e-e-elephant, i-i-igloo, e-e-elephant, i-i-igloo, (repeat several times) 
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PHONICS STORYTELLING 

Objective To reinforce phonetic elements with narrative and visual associations 

Note: These invented stories were developed to support phonetic sound and visual letter 
associations. These stories relate to the phonics sounds and blends represented in the 
presentation chart, and are designed to enhance memory of letter sounds and letter blends. 
These stories can be shared with students as the individual letters, letter sounds and 
blended sounds are introduced. Similar stories can be invented for any letters or sounds. 

Activity This is a large group activity, and stories can be included in the regular 
phonics lesson activity and practice. When the letter is introduced on the phonics chart, 
point to tiie letter or sound, make the sound and tell the story. Changes to any story can be 
easily adapted by the teacher. 

"Old Mr. E" (lei, the short e sound) " Do you know old Mr. E? He lives right down 
the stteet not far from here. Most of the time, he just sits on his front porch and rocks 
back and forth in his rocking chair (make a rocking back and forth motion, and a creaking 
sound if you like. Let the students join in.) If you walk home past his house, you might 
see him. Some of the kids in this school walk by his house on their way home from 
school and they yell "Hi Mr. E! Hello Mr. E!" But old Mr. can't hear very well at all, and 
he leans forward in his rocking chair, and cups his hand behind his ear (teacher can 
demonstrate this) and yells "Eh? Eh? What's that you say sonny?" The kids call out again 
and say "Hi Mr. E! Hi!" But old Mr. E never can hear what they say, so he leans forward 
in his rocking chair and yells, "Eh? Eh? What's that you say sonny?" (Use a creaky older 
voice for old Mr. E. Repeat the part about the kids walking home and yelling hi, then 
allow students to play old Mr. E, making the eh sound) 

"G-G the Cat" (/g/ g sound as in grapes) {This story can be used as the students leam 
to write the letter "g" on paper, and is a good demonstration tool. On a large sheet of 
white paper, make a line and draw a small g on the line which is large enough for a group 
to see.} " This is g-g the cat. She is sitting on the fence (the line the letters sit on) with 
her back to us. (small "g" on the chart) See her long tail hanging dovm the fence? She is 
a fat cat because she LOVES to drink milk! Do you know what sound g-g makes when 
she drinks her milk? ( act as though you are holding a cup, slowly tilt your head back and 
make a "guh-guh-guh-guh-guh" drinking sound) " what else do you thing g-g might like_ 
to drink? (let the students suggest different drinks, and then do the drinking sound 
reinforcement each time) " What do you like to drink? Do you think g-g would drink 
water? (Dr. Pepper, Coke, orange juice, etc.) "What sound would g-g make while she was 
drinking that?" (Allow students to act out the "drinking" and make the drinking sound. 
Students can be guided in a drawing of their own letter "g" on a sheet of drawing paper, 
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and encouraged to color and embellish the drawing of g-g the cat, including ears, face, 
whiskers, collar, etc.) 

"The Double-0 Twins" (/oo/ double o sound as in moon) " These two little o's are 
the Double-0 twins. Do you know the Double-Q twins? They are a nice little brother and 
sister, but sometimes they have a hard time staying clean! Do you know what happened to 
them on Easter Sunday? Their mom bought them some brand new white shoes. New 
shoes are so clean and beautiful, and they begged their mother to let them wear the new 
shoes outside to play. Their mother said, "No! You will get your new shoes all muddy 
and dirty if you play outside in them!" They begged their mother again, and they said, 
"Please, Please, PLEEEEASE mother!!" but their mother said, "NO, you will get your 
shoes all muddy! But do you know what they did? Do you think they minded their 
mother? (allow responses) They didn't! Those two little twins put on their new white 
shoes, and they went OUTSIDE!! They were having so much fun playing, when suddenly 
they heard a squishy sound, and they looked down at their feet, and they saw that they had 
BLACK, GOOEY MUD ALL OVER THEIR NEW WHITE SHOES!! And do you know 
what they said? They looked at their beautiful new white shoes all covered with black 
gooey mud, and they wrinkled up their noses, and they said "OOOOOOH, OOOOOOH!" 
(use facial expressions and loud oooooh sounds) "What do you think you would say if 
you had new white shoes and you stepped in black, gooey mud?" (let students act out 
response) 

* As the students leam to make the letter o, the double o sound can be reinforced by 
letting the students draw two large o's on drawing paper, representing the faces of the 
Double-0 twins, and allowing as much completion detail as desired. 

"Cowboy Y" (/y/ is the yee sound) " Do you know anything about Cowboy Y? 
Cowboy Y is a Texas Cowboy. He might live around here, maybe out in the country 
where you see all the cows? Have you seen all the cows out in the country? Well, that's 
where Cowboy Y lives. He has to round up his cows sometimes and he uses a lasso. Do 
you know what a lasso is? (allow responses) And he has to ride a horse and twdrl his lasso 
around his head before he ropes the cow with it. Have you ever seen a cowboy rope a cow 
with a lasso?(allow responses) When Cowboy Y twirls his lasso over his head, do you 
know what he says? He says "YEEEEEEE haw, YEEEEEEE haw!!!" Tell me what 
Cowboy Y says when he twirls his lasso? (allow responses and acting out of the lasso 
twirling) 

* Drawing projects can be developed for all letters of the alphabet. This activity helps the 
students to practice making the letters, and associates the writing process to the drawing 
process. 
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RHYMING STORIES 

Objective To develop a selected bibliography of rhyming stories for literacy 

development. 

Reference Activity Storytelling, individual reading 

Alborough, J. (1992). Where's mv teddv? Cambridge, MA: Candlewick Press. 

Alda, A. (1992). Sheep, sheep, sheep, help me fall asleep. New York: Bantam Doubleday 
Dell Books for Young Readers. 

Alda, A. (1992). Pig, horse, cow, don't wake me now. New York: Bantam Doubleday 
Dell Books for Young Readers. 

Brown, M. (1994). Pickle things. New York: Parents Magazine Press. 

Brown, M.W. (1989). Goodnight moon. New York: Scholastic. 

Bucknall, C. (1985). One bear all alone. New York: The Dial Press. 

Butier, J., & Schade, S. (1998). I love you, good night. New York: Simon &. Schuster. 

Cameron, P. (1961). "I can't." said the ant. New York: Coward-McCarm. 

Chapman, C. (1993). Pass the fritters, critters. New York: Four Winds Press. 

Cole, J. (1989). Arma Banana: 101 jump rope rhymes. New York: Morrow Junior Books 

Deming, A.G. (1994). Who is tapping at my window? New York: Penguin. 

Ehlert, L. (1989). Eating the alphabet: Emits and vegetables from a to z. San Diego: 
Harcourt Brace Jovanovich. 

Emberley, B. (1992). One wide river to cross. Boston: Little, Brovra. 

Fleming, D. (1993). In the small, small pond. New York: Holt, Rinehart & Winston. 

Florian, D. (1994). The beast feast. New York: Scholastic. 

Fox, M. (1993). Time for bed. San Diego: Harcourt Brace Jovanovich. 
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Greene, C. (1983). The thirteen days of Halloween. Chicago: Childrens Press. 

Grossman, B. (1996). My little sister ate one hare. New York: Crown. 

Hague, M. (1993). Teddy bear, teddy bear: A classic action rhyme. New York: Morrow 
Junior Books. 

Hymes, L., & Hymes, J. (1964). Oodles of noodles. New York: Mulberry. 

Komaiko, L. (1988). Earl's too cool for me. New York: Harper & Row. 

Lindbergh, R. (1990). The day the goose got loose. New York: The Dial Press. 

Marzollo, J. (1994). Ten cats have hats. New York: Scholastic. 

Ochs, C. P. (1991). Moose on the loose. Minneapolis, MN: Carolrhoda Books. 

Oppenheim, J. (1989). Not now! said the cow. New York: Bantam Books. 

Prelutsky, J. (1992). Tyrannosaums was a beast: Dinosaur poems. New York: 
Greenwillow Books. 

Provenson, A., & Provenson, M. (1977). Old Mother Hubbard. New York: Random 
House. 

Sendak, M. (1990). Alligators all around: An alphabet. New York: Harper Trophy. 

Seuss, Dr. (1960). One fish, two fish, red fish, blue fish. New York: Beginner Books. 

Shaw, N. (1989). Sheep on a Ship. Boston: Houghton Mifflin. 

Speed, T. (1995). Two cool cows. New York: Scholastic. 

Van Laan, N. (1990). A mouse in my house. New York: Alfred A. Knopf 

Wells, R. (1973). Noisy Nora. New York: The Dial Press. 

Williams, S. (1990). I went walking. San Diego: Harcourt Brace Jovanovich. 
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SEASONAL COLLAGE 

Objective Create thematic paper-collage artworks related to narratives 

Reference Activity Collage, drawing 

Note: This activity can be incorporated into any seasonal theme. Falling leaves, snow, 
Christmas trees, growing flowers in spring, etc. The stimulus for the activity may be a 
nature walk, a discussion about the season, or the reading of a book with a similar theme. 

Materials needed Constraction paper, scissors, and glue or paste 

Activity Select a seasonal theme, (e.g., "Falling Leaves in Autumn") 
To prepare students to participate in this activity, you might: 

• Introduce a lesson on the seasons of the year 
• Take a nature walk in the fall and observe the leaves tuming and falling 
• Read a book which reflects the Autumn theme 
• Have a discussion about the things that happen in the Fall of the year 
• Have students bring a few Fall leaves and make a collection 

Talk to the students about trees and how they grow out of the ground and spread out their 
branches. Ask the students to describe the parts of a tree (e.g., leaves, trank, branches, 
roots, etc.) Give each student a large piece of paper on which to make their collage. Tell 
the students to draw the trunk of the tree with branches, and the ground on which the tree 
is growing, and color it with crayons. 

Allow students to select several different colors of constraction paper for their leaves. 
Students may draw leaf shapes in pencil first, and then cut them out. Give the students an 
idea of the size leaf they might make (larger leaves are easier to work with) Allow the 
students to cut leaf shapes out of the different colors of paper or tear the constraction 
paper into leaf shapes {Cutting with scissors develops greater manual dexterity, and may 
be a beneficial method for beginning students. Tearing paper into shapes may benefit 
spatial reasoning} 

When students have a number of leaves cut or tom out, they can arrange them on the 
drawing of the tree trank and branches and begin to glue the shapes to the drawing. This 
may require some assistance by the teacher if the students have not used glue or paste 
before. Less is more. Show them how to put a small dot of glue on each leaf and place it 
on their tree. 

Ask each student to tell something about the tree they are making in a sentence. Write the 
sentence out for them, and let the students copy the sentence they dictated. Attach this to 
the finished artwork and display. 
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SENTENCE DRAWINGS 

Objective Creating drawings to go with child-dictated sentences 

Reference Activity Drawing, illustration 

Note: This activity begins with the generation of student-dictated sentences written about 
any theme. Good subjects are seasons such as Spring or Fall, and holidays such as 
Halloween. A field trip or other shared group experience makes an excellent stimulus for 
dictating sentences describing what was seen or what happened during the event. Begin 
by discussing the subject and allow the students to invent simple sentences and then make 
a drawing to go with a sentence. This activity can be done often. 
Materials Drawing paper, pencils and crayons or colored markers 

Activity Select a subject for the discussion. Ask questions about the subject and 
encourage student discussion of various aspects of the experience, (e.g., Halloween as 
A subject experience) Ask the students questions such as; 

• What holiday is on October 31*'? What happens on Halloween? 
• What kinds of decorations do you see on Halloween? 
• Is there a special thing that kids get to do on Halloween night? What is it? 
• Do you like to dress up in a costume to trick-or-treat? 
• What kinds of costumes do you see other people wear? 
• What kinds of spooky things might you see on Halloween? 
• What do people do with pumpkins on Halloween? 
• What does ajack-o-lantem look like? 
• What do you think a witch would wear on Halloween? 
• What does a witch ride on Halloween? 
• What is your favorite thing about this holiday? 
Let the students describe things in detail. Ask students what they would like to draw 
in a picture about Halloween? When they have given several ideas about what they 
would like to draw, ask the students for ideas about sentences they can make to go 
with the drawings they want to do. (keep them simple at first, and increase the 
complexity of sentences and words used as the year progresses) Write the sentences 
on a blackboard or large chart. Examples of sentences students might make are: 
• The witch can ride a broom. 
• I can make ajack-o-lantem. 
• I like to eat candy. 

Give the students drawing paper and crayons or markers, and ask them to a drawing about 
one of the sentences. When they have made the drawing, let students copy the sentence 
that goes with their drawing on writing paper and attach it to the drawing. Works can be 
displayed and later used to make a "book" which the student can read. 
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STORIES WITH DRAMATIC MOVEMENT AND MUSIC 

Objective To incorporate dramatic action and music into the telling of a story 

Reference Activity Music, physical and verbal expression 

Note: This is a large group activity. Characters can be assigned to individual students and 
the entire group can enter into the singing and acting out of the story. Any well-known 
music or melody can be easily incorporated into the storytelling, and is excellent for 
group participation. The more familiar students become with the story, the more dramatic 
the physical and verbal expression will become. Any story read to students can be adapted 
in this way. 

Example story: The Three Billy Goats Graff. A story about three billy goats and a troll 
Example music: The Battle Hymn of the Republic. A well-known melody 

Activity The teacher/storyteller begins the narrative by telling the story of the three 
billy goats graff who were brothers. The biggest brother billy goat, the middle brother 
billy goat and the little brother billy goat were hungry, and they decided to cross the 
bridge over the river and eat the good green grass that grew there. Under the bridge lived 
an old ugly troll who loved to eat billy goats, and the old ugly troll heard the little billy 
goat coming. 
(to the tune of the Battle Hymn of the Republic) 
Class choras: The little brother billy goat came tramping over the bridge 

The little brother billy goat came tramping over the bridge 
The little brother billy goat came tramping over the bridge 
To eat the good green grass. 

Teacher: "The old ugly troll, heard the little billy goat coming and began to sing this 
song," (class can join in) Ah-oooh-oooh-oooh, I'm gonna get you 

Ah-oooh-oooh-oooh, I'm gonna get you 
Ah-oooh-oooh-oooh, I'm gonna get you... 
BOO!!! (any spooky minor key melody will work) 

Teacher: "The little brother billy goat, who was very clever, said to the ugly troll. 
Oh, you don't want to eat me, I'm skinny and boney! Wait for my middle 
Brother billy goat to come along. He's fatter and much more delicious! 
So the old ugly troll said in the same spooky voice," (class can join in) 

Ah-oooh-oooh-oooh, that's what I'll do 
Ah-oooh-oooh-oooh, that's what I'll do 
Ah-oooh-oooh-oooh, that's what I'll do 
Yum Yum YUM!! 

Teacher: "Soon, the middle brother billy goat arrived and started to go over the bridge." 
Class choras: The middle brother billy goat came tramping over the bridge 

The middle brother billy goat came tramping over the bridge 
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The middle brother billy goat came tramping over the bridge 
To eat the good green grass. 

Teacher: "The old ugly troll heard the middle billy goat coming and began to sing this 
song," (class joins in) Ah-oooh-oooh-oooh, I'm gonna get you 

Ah-oooh-oooh-oooh, I'm gonna get you 
Ah-oooh-oooh-oooh, I'm gonna get you 
BOO!!! 

Teacher: "The middle brother billy goat, who was also very clever, said to the old ugly 
Troll, Oh, you don't want to eat me, I'm skirmy and boney! Wait for my big 
Brother billy goat to come along. He's much fatter and much more delicious! 
So the old ugly troll began to lick his lips and sing," (class joins in) 

Ah-oooh-oooh-oooh, that's what I'll do 
Ah-oooh-oooh-oooh, that's what I'll do 
Ah-oooh-oooh-oooh, that;s what I'll do 
Yum Yum Y\JMU\ 

Teacher: "Soon, the biggest brother billy goat came to the bridge and started to cross" 
Class choras: The biggest brother billy goat came tramping over the bridge 

The biggest brother billy goat came tramping over the bridge 
The biggest brother billy goat came tramping over the bridge 
To eat the good green grass 

Teacher: "The old ugly troll heard the biggest billy goat coming and he began to sing 
This song," (class joins) Ah-oooh-oooh-oooh, I'm gonna get you 

Ah-oooh-oooh-oooh, I'm gonna get you 
Ah-oooh-oooh-oooh, I'm gonna get you 
BOO!!!!!!! 

Teacher: "The biggest brother billy goat who was not only clever, but VERY STRONG, 
said to the troll, OH NO YOUR'E NOT, YOU OLD UGLY TROLL! I'M 

GOING TO KICK YOU INTO THE WATER!!! And tiie biggest brotiier 

Billy goat kicked the old troll into the river and he floated away! 
Class Choras: The biggest billy goat kicked the troll into the water 

The biggest billy goat kicked the troll into the water 
The biggest billy goat kicked the troll into the water 
And they all ate the good green grass 
THE END 

Usually the students want to do this activity several times, and everyone wants to take a 
tum acting out a character. Students draw the characters in the story as an enrichment 
activity and write simple sentences to caption the artwork. 
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APPENDIX B 

STATISTICAL CALCULATIONS 
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z-Test: Two Sample for Means 
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V^,2^ 75; Ke 

Z- -

p ̂
.WJ. 1 o 

20 
0 

-0.92634041 
0.177134529 

1.644853 
0.354269057 
1.959961082 

» OOOO 
H^O.OO 

20 

Variable 1 
84.84615385 

268.73 
13 
0 

-0.12649364 
0.449670554 

1.644853 
0.899341108 
1.959961082 

Variable 1 
44.28571429 

28.24 
7 
0 

-4.1011958 
2.05622E-05 

1.644853 
4.11244E-05 
1.959961082 

Variable 1 
81.75 

268.73 
20 

0 
-0.07648682 
0.46951583 

1.644853 
0.93903166 

1.959961082 

Variable 2 
85.76923077 

423.55 
13 

Variable 2 
69.28571429 

231.87 
7 

Variable 2 
82.2 

423.55 
20 
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Z-Test: Two Sample for Means 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
Z 

P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tall 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 

Variable 1 
84.84615385 

268.73 
13 
0 

-0.27406955 
0.392015649 

1.644853 
0.784031298 
1.959961082 

Variable 1 
44.28571429 

28.24 
7 
0 

-4.1011958 
2.05622E-05 

T^C 
• Vj,29 

• P --

Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

<: ^ 9 . 2 ^ 

'^.10 
, Q660 

20 
0 

-0.18270754 
0.427513759 

1.644853 
0.855027517 
1.959961082 

Variable 2 
86.84615385 

423.55 
13 

Variable 2 
69.28571429 

231.87 
7 

\riable 2 
84210526 

423.51 
19 

Variable 1 
84.84615385 

268.73 
13 
0 

1.096278181 
0.136478567 

1.644853 
0.272957134 
1.959961082 

Variable 1 
44.28571429 

28.24 
7 
0 

-0.09374162 
0.462657143 

Variable 2 
76.84615385 

423.55 
13 

Variable 2 
44.85714286 

231.87 
7 

-r^C. 
^Q.2^i 

7_^ ~i 

p -- . ( 

20 
0 

1.096311122 
0.136471361 

1.644853 
0.272942723 
1.959961082 

^^ ,2^ 

iJO 

ooo 

20 
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z-Test; Two Sample for Means 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

84.84615385 
268.73 

13 
0 

-1.159525 
0.123121181 

1.644853 
0.246242363 
1.959961082 

93.30769231 
423.55 

13 

84.84615385 
268.73 

13 
0 

0.548139091 
0.29179817 

1.644853 
0.583596339 
1.959961082 

80.84615385 
423.55 

13 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

44.28571429 
28.24 

7 
0 

-3.81997095 
6.6757E-05 

1.644853 
0.000133514 
1.959961082 

Variable 1 
81.75 

268.73 
20 

0 
-1.17279794 
0.120438479 

1.644853 
0.240876958 
1.959961082 

67.57142857 44.28571429 46.14285714 
231.87 28.24 

Variable 
81 

42w 

7 7 
0 

-0.30466026 
0.380312525 

T-^C 
^ ^ 2 ^ U:^7 

p - .Oooo 
. W W ^ \ . / W > 1 ^ 

20 20 
0 

1.359765733 
0.086952094 

1.644853 
0.173904187 
1.959961082 

231.87 
7 

'5 
-T^s^.J5 

20 
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Z-Test: Two Sample for Means 
10 

Mean 
Known Vahance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
84.84615385 

268.73 
13 
0 

1.170066136 
0.120987235 

1.644853 
0.241974469 
1.959961082 

Variable 1 
44.28571429 

28.24 
7 
0 

-0.18748324 
0.425640896 

1.644853 
0.851281791 
1.959961082 

Variable 1 
81.75 

268.73 
20 

0 
0.960334549 
0.168443424 

1.644853 
0.336886848 
1.959961082 

Variable 2 
76.30769231 

423.55 
13 

Variable 2 
45.42857143 

231.87 
7 

Variable 2 
76.1 

423.55 
20 

Variable 1 
84 84615385 

268.73 
13 
0 

0.390022045 
0.348260172 

1.644853 
0.696520344 
1.959961082 

Variable 1 
44.28571429 

28.24 
7 
0 

-0.70306214 
0.241008439 

1.644853 
0.482016879 
1.959961082 

Variable 1 
81.75 

268.73 
20 

0 
-0.17846925 
0.429177239 

1.644853 
0.858354477 
1.959961082 

Variable 2 
82 

423.55 
13 

Variable 2 
48.57142857 

231.87 
7 

Variable 2 
82.8 

423.55 
20 
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Z-Test: Two Sample for Means 
11 12 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

84.84615385 
268.73 

13 
0 

-0.33731636 
0.367939276 

1.644853 
0.735878553 
1.959961082 

87.30769231 
423.55 

13 

84.84615385 
268.73 

13 
0 

0.643009318 
0.260108961 

1.644853 
0.520217923 
1.959961082 

80.15384615 
423.55 

13 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

44.28571429 
28.24 

7 
0 

1.171770229 
0.120644716 

1.644853 
0.241289433 
1.959961082 

Variable 1 
81.75 

268.73 
20 

0 
-0.49969411 
0.308645233 

1.644853 
0.617290466 
1.959961082 

37.14285714 

Varii 
84.72 

231.87 
7 

/ 

p 
19 

44.28571429 55.71428571 
28.24 

7 
0 

-1.87483237 
0.03040783 

<c 
•- - L?7 

- ,o3 
^\j\j. 1 \j 

20 
0 

-0.73937262 
0.229840309 

1.644853 
0.459680618 
1.959961082 

231.87 
7 

te2 
86.1 

n23.55 
20 
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Z-Test: Two Sample for Means 
13 14 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

84.84615385 
268.73 

13 
0 

-0.17919932 
0.428890605 

1.644853 
0.857781211 
1.959961082 

86.15384615 
423.55 

13 

84.84615385 
268.73 

13 
0 

0.5797625 
0.28103735 

1.644853 
0.562074699 
1.959961082 

80.61538462 
423.55 

13 

Variable 1 Variable 2 Variable 1 Variable 1 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

44.28571429 
28.24 

7 
0 

0.234354046 
0.40735511 

1.644853 
0.81471022 

1.959961082 

Variable 1 
81.75 

268.73 
20 

0 
0.220961932 
0.412561074 

1.644853 
0.825122148 
1.959961082 

42.85714286 44.28571429 • 
231.87 28.24 

7 7 
0 

3.749664733 
8.85629E-05 I 

T >(2 
qq/Z'i ^i> 

^- 3 m 
lariat ^ ^ 

|-^^ / \JU'^ 
^ ^ V / . W S ^ ^\-f\J> 1 \^ 

20 20 
0 

1.844182275 
0.03257823 

T::^Q 
31,76' 70.^ 

Z '- l.?H 
(p -~ .03 

44.28571429 
28.24 

7 
0 

0.86710997 
D.I 92940834 

^5 

>o 

853 
668 
082 

2 
70.9 

^^3.55 
20 
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Z-Test: Two Sample for Means 
15 16 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Vahance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
84.84615385 

268.73 
13 
0 

-0.49543341 
0.310147105 

1.644853 
0.62029421 

1.959961082 

Variable 1 
44.28571429 

28.24 
7 
0 

3.749664733 
8.85629E-05 

1.644853 
0.000177126 
1.959961082 

Variable 1 
81.75 

268.73 
20 

0 
0.297448754 
0.383062028 

1.644853 
0.766124056 
1.959961082 

Variable 2 Variable 1 Variable 2 
88.46153846 84.84615385 

423.55 268.73 

Variab 
21.428) 

2. 

Varii 

13 13 
0 

1.897404545 
0.028887216 

2 -- ;, 2T 

3 1 .OI ^ u . i : . T 

7 7 
0 

2.695071527 
0.003518725 

hU,i.s > 2 7 , ^ 1 ; 

Z - 2.Q^ 
P '- ' 003 

20 20 
0 

0.30594729 
0.379822455 

1.644853 
0.759644909 
1.959961082 

71 
423.55 

13 

nable 2 
15714286 

231.87 
7 

e 2 
79.95 

-r23.55 
20 
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Z-Test: Two Sample for Means 
17 18 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

84.84615385 
268.73 

13 
0 

1.465217954 
0.071430768 

1.644853 
0.142861537 
1.959961082 

74.15384615 84.84615385 70.46153846 
423.55 268.73 423.55 

13 13 13 
0 

1.971192499 
0.024350861 

T >C 
'SM.25' 

Variable 1 Vai 
Mean 
Known Vahance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

44.28571429 
28.24 

7 
0 

-1.45299508 
0.0731126 

1.644853 
0.146225199 
1.959961082 

53.1 P ^ 

70 ,4 G 

i.^7 

7 
0 

b/e2 
128571 
231.87 

7 

0.749932947 
0.226647473 

1.644853 
0.453294945 
1.959961082 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

81.75 
268.73 

20 
0 

0.696879938 
0,242938893 

1.644853 
0.485877787 
1.959961082 

77.65 81.75 
423.55 268.73 

20 20 
0 

2.167126636 
0.015112546 

T >- C 
^ / , / ^ -^ ^ ( 

2 ^ Z'lC? 

69 
423.55 

20 

p . 6 ^ 
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z-Test: Two Sample for Means 
19 20 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Cntical one-tail 
P(Z<=z) two-tail 
z Cntical two-tail 

84.84615385 
268.73 

13 
0 

0.874914318 
0.190810221 

1.644853 
0.381620443 
1.959961082 

78.46153846 
423.55 

13 

84.84615385 
268.73 

13 
0 

0.558680227 
0.288189952 

1.644853 
0.576379905 
1.959961082 

80.76923077 
423.55 

13 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

44.28571429 
28.24 

7 
0 

0.351531069 
0.362595045 

1.644853 
0.72519009 

1.959961082 

42.14285714 
231.87 

7 

44.28571429 
28.24 

7 
0 

-3.28095664 
0.000517338 

1.644853 
0.001034676 
1.959961082 

64.28571429 
231.87 

7 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 

81.75 
268.73 

20 
Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

1.827185203 
0.033835906 

T :>c 
3 -̂ /, ?27 
D - . 03 

71 
423.55 

20 

81.75 
268.73 

20 
0 

-1.40225841 
0.080419099 

1.644853 
0.160838198 
1.959961082 

90 
423.55 

20 
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Z-Test: Two Sample for Means 
21 22 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

84.84615385 
268.73 

13 
0 

-0.70625614 
0.240014359 

1.644853 
0.480028718 
1.959961082 

90 
423.55 

13 

84.84615385 
268.73 

13 
0 

1.085737045 
0.138797709 

1.644853 
0.277595419 
1.959961082 

76.92307692 
423.55 

13 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

44.28571429 
28.24 

7 
0 

-0.82023916 
0.206039831 

1.644853 
0.412079662 
1.959961082 

49.28571429 44.28571429 28.57142857 
231.87 28.24 231.87 

7 7 7 
0 

2.577894504 
0.004970247 

t^^.ZI 2 3 . 5 7 _ 

^ - - 2.5g 
Variable 1 

Mean 81.75 
Known Variance 268.73 
Observations 20 
Hypothesized Mean Difference 0 
z 1.614721807 
P(Z<=z) one-tail 0.05318547 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

7 2 . 2 6-" ^ / . 7 5 

Z = 

Variabli 
7 

42-

P - ,00^ 

20 20 
0 

3.696863085 
0.000109171 

30 

20 

T >C 
HI.75 (oO 

p = .ooo\ 
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Z-Test: Two Sample for Means 
23 24 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Cntical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

84.84615385 71.92307692 
268.73 423.55 

13 
0 

1.770910908 
0.038287711 

T:>C. 

Z ^ 1.77 
P '- ' OH 

£.O.^H £.0 1 

7 
0 

2.226363435 
0.01299488 

T>CL 
Liu,z'^ 50 ,71 

13 

•1 

,.67 
7 

84.84615385 
268.73 

13 
0 

0.959243409 
0.168718058 

1.644853 
0.337436116 
1.959961082 

Variable 1 
44.28571429 

28.24 
7 
0 

0.632755924 
0.263446459 

1.644853 
0.526892918 
1.959961082 

77.84615385 
423.55 

13 

Variable 2 
40.42857143 

231.87 
7 

7.--2.2 
oi Variable 1 Variable 2 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

1 ' 5 81.75 71.6 
^uo. (o Hzo.oo 268.73 423.55 

20 20 20 20 
0 0 

1.767695452 1.725202773 
0.038555868 0.042245431 

T>C T>Q 
^\.75 "71.35 - Bl<75" 7/, 6 

Z - /.77 Z - - 1,73 
p ^ -OH P - / o q 
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Z-Test: Two Sample for Means 
25 26 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
84.84615385 

268.73 
13 
0 

-0.01054114 
0.495794749 

1.644853 
0.991589498 
1.959961082 

Variable 1 
44.28571429 

28.24 
7 
0 

2.48415289 
0.006493013 

1.644853 
0.012986027 
1.959961082 

Variable 1 
81.75 

268.73 
20 

0 
-0.73087408 
0.23242796 

1.644853 
0.464855921 
1.959961082 

Variable 2 
84.92307692 

423.55 
13 

Variable 2 
59.42857143 

231.87 
7 

Variable 2 
86.05 

423.55 
20 

Variable 1 
84,84615385 

268.73 
13 
0 

1.401971136 
0.080461985 

1.644853 
0.16092397 

1.959961082 

Variable 1 
44.28571429 

28.24 
7 
0 

1.288947252 
0.098708278 

1.644853 
0.197416556 
1.959961082 

Variable 1 
81.75 

268.73 
20 

0 
1.274780374 
0.10119356 

1.644853 
0.20238712 

1.959961082 

Variable 2 
74.61538462 

423.55 
13 

Variable 2 
36.42857143 

231.87 
7 

Variable 2 
74.25 

423.55 
20 
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Z-Test: Two SampI 

Mean 
Known Variance 
Observations 

e for Means 
27 

Variable 1 Variable 2 
84.84615385 72.30769231 

268.73 
13 

Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 

1.718205226 
0.042879559 

T':^C^ 
^i^.'as -72,31 

^ ' - / ,72 
P ' , O^ 

. w 

423.55 
13 

2 
44.28571429 32.28571429 

28.24 
7 

Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

1.968573985 
0.024500946 

L,q,2<=i 32. 2'^ 

231.87 
7 

Variable 1 
84.84615385 

268.73 
13 
0 

1.560088181 
0.059369532 

1.644853 
0.118739064 
1.959961082 

Variable 1 
44.28571429 

28.24 
7 
0 

0.585885115 
0.278976313 

1.644853 
0.557952626 
1.959961082 

28 
Variable 2 

73.46153846 
423.55 

13 

Variable 1 
44.28571429 

28.24 
7 
0 

-0.67962673 
0.248370347 

1,644853 
0,496740694 
1,959961082 

z -
p. 

)<S7 
. OZ 

Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

81,75 65,45 
268,73 423,55 

20 20 
0 

2,77052268 
0,002798378 

Z- 2,77 

81,75 
268,73 

20 
0 

0,492915078 
0,311036294 

1,644853 
0,622072588 
1,959961082 

78.85 
423.55 

20 

84 1999 



Z-Test: Two Sample for Means 
29 30 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

84.84615385 
268.73 

13 
0 

-0.43218659 
0.332802932 

1.644853 
0.665605865 
1.959961082 

88 
423.55 

13 

84.84615385 
268.73 

13 
0 

1.064654772 
0.143516121 

1.644853 
0.287032243 
1.959961082 

77.07692308 
423.55 

13 

Variable 2 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

48.42857143 
231.87 

7 

Variable 1 
81.75 

268.73 
20 

0 
-0.18696779 
0.425842957 

1.644853 
0.851685913 
1.959961082 

40.71428571 44,28571429 32,14285714 
231.87 28.24 

7 7 
0 

1,992009389 
0,023184944 

T::^CI 
C/L) 2 ^ ^-^,11 

z^ i. 9S 
Varial p = i <^ Z 

' t ^o ,u ; j ^ O 0 , / 0 

20 20 
0 

0,960334549 
0,168443424 

1,644853 
0,336886848 
1,959961082 

231,87 
7 

2 
76,1 

4id3.55 
20 
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Z-Test: Two Sample for Means 
31 32 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

84.84615385 
268.73 

13 
0 

-0.70625614 
0.240014359 

1.644853 
0.480028718 
1.959961082 

90 
423.55 

13 

84.84615385 
268.73 

13 
0 

-0.36893977 
0.356086365 

1.644853 
0.71217273 

1.959961082 

87.53846154 
423.55 

13 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 

44.28571429 68.57142857 
28.24 

7 
Hypothesized Mean Difference 0 
z -3.98401878 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 

3.38952E-05 

/tp - 1 o o o o 
^. , .̂  

20 
Hypothesized Mean Difference 0 
z -0.92634041 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

0.177134529 
1.644853 

0.354269057 
1.959961082 

231.87 
7 

T 
37, 

._3,5-
20 

44,28571429 55.57142857 
28,24 231,87 

7 7 
0 

-1,85139696 
0,032056171 

T<(Z 

Z - - U 5 
P -~ ^03 

. __ _ 
20 20 

0 
-0.10198243 
0,459385254 

1,644853 
0,918770507 
1,959961082 
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Z-Test; Two Sample for Means 
33 34 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

84,84615385 
268.73 

13 
0 

-0.02108227 
0.491589971 

1.644853 
0.983179943 
1.959961082 

85 
423.55 

13 

84.84615385 
268.73 

13 
0 

0.674632727 
0,249954496 

1,644853 
0,499908992 
1,959961082 

79,92307692 
423,55 

13 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 

44,28571429 78,14285714 
28,24 

7 
Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 

-5,55419089 
1,3981 E-08 

T<rC 
9V'27 ^ ^ - . i ^ 
z ^-5:^5-
fO X , oOdO 

20 
Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

-0,10198243 
0,459385254 

1,644853 
0,918770507 
1,959961082 

231,87 
7 

T2~ 
2,35 

^^3.55 
20 

44,28571429 
28.24 : 

7 
0 

2.179492626 
0.014647494 

Tz-d 
^Q. ZH 3 / 

3 - Z iS-
p . .01 

£ .UU. 1 0 ' 

20 
0 

1.504240842 
0.066259709 

1.644853 
0.132519418 
1.959961082 

31 
231.87 

7 

4ZJ,S0 

20 
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Z-Test: Two Sample for Means 
35 36 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
84.84615385 

268.73 
13 
0 

1.433594545 
0.075844045 

1.644853 
0,151688091 
1,959961082 

Variable 2 
74.38461538 

423.55 
13 

Variable 1 
84.84615385 

268.73 
13 
0 

0.400563182 
0.344370924 

1.644853 
0.688741847 
1.959961082 

Variable 2 
81.92307692 

423.55 
13 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

44.28571429 
28.24 

7 
0 

-0.42183728 
0.336571931 

1.644853 
0.673143861 
1.959961082 

46.85714286 
231.87 

7 

44,28571429 
28,24 

7 
0 

-0,98428699 
0,162487211 

1.644853 
0.324974423 
1.959961082 

50.28571429 
231.87 

7 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

81.75 
268.73 

20 
0 

1.572229128 
0,057948717 

T-^a 
^l.?S 7 Z . ^ 

^-1.57 

72,5 
423.55 

20 

81,75 
268,73 

20 
0 

-0,42492679 
0.335445055 

1,644853 
0.670890111 
1,959961082 

84,25 
423,55 

20 

p = .05 
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Z-Test: Two Sample for Means 
37 38 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tall 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
84.84615385 

268.73 
13 
0 

1.391429999 
0,08204759 

1,644853 
0,16409518 

1,959961082 

Variable 1 
44,28571429 

28.24 
7 
0 

-1,31238266 
0.094695592 

1.644853 
0.189391184 
1.959961082 

Variable 1 
81.75 

268.73 
20 

0 
0.535407757 
0.296183939 

1.644853 
0.592367878 
1.959961082 

Variable 2 
74.69230769 

423,55 
13 

Variable 2 
52,28571429 

231.87 
7 

Variable 2 
78.6 

423.55 
20 

Variable 1 
84.84615385 

268.73 
13 
0 

1.391429999 
0.08204759 

1.644853 
0.16409518 

1.959961082 

Variable 1 
44.28571429 

28.24 
7 
0 

-1.31238266 
0.094695592 

1.644853 
0.189391184 
1.959961082 

Variable 1 
81.75 

268,73 
20 

0 
-0,09348389 
0,46275951 

1,644853 
0.92551902 

1,959961082 

Variable 2 
74,69230769 

423,55 
13 

Variable 2 
52,28571429 

231,87 
7 

Variable 2 
82,3 

423,55 
20 
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Z-Test: Two Sample for Means 
39 40 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
84.84615385 

268.73 
13 
0 

0.801126363 
0.211529183 

1.644853 
0.423058367 
1.959961082 

Variable 1 
44.28571429 

28.24 
7 
0 

0.046870809 
0.481308031 

1.644853 
0.962616061 
1.959961082 

Variable 1 
81.75 

268.73 
20 

0 
0,586398972 

0,27880367 
1,644853 

0,557607339 
1,959961082 

Variable 2 
79 

423,55 
13 

Variable 2 
44 

231,87 
7 

Variable 2 
78,3 

423,55 
20 

Variable 1 
84,84615385 

268,73 
13 
0 

1,286018636 
0,099218344 

1,644853 
0,198436689 
1,959961082 

Variable 1 
44,28571429 

28,24 
7 
0 

-0,58588511 
0,278976313 

1,644853 
0,557952626 
1,959961082 

Variable 1 
81.75 

268.73 
20 

0 
0.968833084 
0,166314232 

1.644853 
0,332628464 
1,959961082 

Variable 2 
75,46153846 

423,55 
13 

Variable 2 
47,85714286 

231,87 
7 

Variable 2 
76,05 

423,55 
20 
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Z-Test: Two Sample for Means 
41 42 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

84.84615385 
268.73 

13 
0 

-0.35839864 
0.360022565 

1.644853 
0.720045131 
1.959961082 

87.46153846 
423.55 

13 

84.84615385 
268.73 

13 
0 

-0.31623409 
0,375912482 

1,644853 
0,751824964 
1,959961082 

87,15384615 
423,55 

13 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 

44,28571429 74,71428571 
28,24 

7 
Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Dil 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

-4,99174118 
2,99656E-07 

TZO 
H4.Z^ 7H1I 

p C . OOOO 

UlAl 

^ty 
I 

231,87 

— 

le 
9( 
,2: 

7 

44,28571429 
28,24 

7 
0 

-6,84313814 
3,89699E-12 

T<^a 
gL/ ,2^ S^^ 

p~ > Oooo 

86 
231.87 

7 

— 

5 
.5 

:o 
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Z-Test: Two Sample for Means 
43 44 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
84.84615385 

268.73 
13 
0 

-0.21082273 
0.416512832 

1.644853 
0.833025663 
1.959961082 

Variable 2 
86.38461538 

423.55 
13 

Variable 1 
84.84615385 

268.73 
13 
0 

-0.25298727 
0.400139077 

1.644853 
0.800278155 
1.959961082 

Variable 2 
86.69230769 

423.55 
13 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 

44.28571429 
28.24 

7 
Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 

-5.6479325 
8.14196E-09 

T-CG 

78.71428571 
: 

- LlH.2^ 7^ .7 / 

- to - J /JOOC) 

20 
Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

-0.96033455 
0.168443424 

1.644853 
0.336886848 
1.959961082 

ku^ 

231.87 
7 

e 2 
87.4 

t23.55 
20 

44.28571429 
28.24 

7 
0 

-0.84367456 
0.199425589 

1.644853 
0.398851178 
1.959961082 

Variable 1 
81.75 

268.73 
20 

0 
0.560903365 
0.287431671 

1.644853 
0.574863343 
1.959961082 

49.42857143 
231.87 

7 

Variable 2 
78.45 

423.55 
20 
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Z-Test: Two Sample for Means 
45 46 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

84.84615385 
268.73 

13 
0 

-0.54813909 
0.29179817 

1.644853 
0.583596339 
1.959961082 

88.84615385 
423.55 

13 

84.84615385 
268.73 

13 
0 

0.063246818 
0.474784912 

1.644853 
0.949569823 
1.959961082 

84.38461538 
423.55 

13 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

44.28571429 
28.24 

7 
0 

-4.96830577 
3.3822E-07 

1.644853 
6.7644E-07 

1.959961082 

Variable 1 
81.75 

268,73 
20 

0 
-0,41642826 
0,338548366 

1,644853 
0,677096732 
1,959961082 

74.57142857 44.28571429 
231.87 28.24 

7 7 
0 

-1.82796156 
0,033777602 

T<C 
^4,Z^ >^'^ 

^^-/ . ^J 
Va ^ . OOOO 

(r • ^ 

20 20 
0 

1,529736449 
0,063041008 

1.644853 
0.126082016 
1,959961082 

55.42857143 

13 

231,87 
7 

ble2 
72,75 

423,55 
20 
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Z-Test: Two Sample for Means 
47 48 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

84,84615385 
268,73 

13 
0 

0,337316363 
0,367939276 

1,644853 
0,735878553 
1.959961082 

82.38461538 84.84615385 
423.55 268,73 

13 13 
0 

-1,77091091 
0,038287711 

T'^C-

97,76923077 
423,55 

13 

Variable 1 Varial 
Mean 44,28571429 70,428 
Known Variance 28.24 1. 
Observations 7 
Hypothesized Mean Difference 0 
z -4.28867904 
P(Z<=z) one-tail 8,99328E-06 
z Critical one-tail 1,644853 
P(Z<=z) two-tail 1,79866E-05 
z Critical two-tail 1,959961082 

Z-- - / , 77 
F'^ .OH 

Variable 1 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

81,75 
268,73 

20 
0 

0,87534919 
0,190691926 

1,644853 
0,381383852 
1.959961082 

>?11^ 
^ 4 ' -

Varial 

-3.93714797 
4,12453E-05 

^\j\j. I «^ 

2 
93,7 

,^3,55 
20 D 20 

0 
-2,03115006 
0,021119818 

T^ C 
^/. 75" ^^''^ 

^ ^ - 2 , 6 ? 

f '- '̂ ^A 
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Z-Test: Two Sample for Means 

Mean 
Known Variance 
Observations 

49 
Variable 1 Variable 2 

84,84615385 106,5384615 
268,73 

13 
Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Dr 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 

-2,97260045 
0.001476512 

Z =• -2.17 f 

p^ , ool J 

(Ikck. ^ ' ' / 
^.e o^"'^ • 

423.55 
13 

V 
3/e2 
14286 
?31,87 

7 

•^^•^•^ 

Variable 1 Variable 2 
81.75 

268.73 
20 

Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

-0.16997072 
0.432516581 

1.644853 
0,865033163 
1,959961082 

82,7J 
423,5£ 

2C 

Variable 1 
84.84615385 

268,73 
13 
0 

-0,02108227 
0,491589971 

1,644853 
0,983179943 
1,959961082 

Variable 1 
44,28571429 

28,24 
7 
0 

-6,35099464 
1,07445E-10 

50 
Variable 2 

85 
423,55 

13 

Variable 2 
83 

231,87 
7 

T^a 

z - -

' % " 

ff\i^ f ' 

?3 

•pooc> 

AfJ n 1^ 
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Z-Test: Two Sample for Means 
51 52 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 

Variable 1 
84.84615385 

268.73 
13 
0 

0.748420681 
0.227103153 

1.644853 
0.454206306 
1.959961082 

Variable 1 
44.28571429 

28.24 
7 
0 

2.81224855 
0.002459885 

Ẑ  

- P 

Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

-- 2.^1 

'•- 'O02. 
^ \ ^ \ ^ . t \^ 

20 
0 

1.444751091 
0.074263949 

1.644853 
0.148527898 
1.959961082 

Variable 2 
79.38461538 

423.55 
13 

Variable 2 
27.14285714 

231.87 
7 

^^— 

ibie": 
73. 

423.,.-
20 

Variable 1 Variable 2 
84.84615385 89.61538462 

268.73 423.55 
13 13 
0 

-0.65355045 
0.256700669 

1.644853 
0,513401338 
1,959961082 

Variable 1 Variable 2 
44,28571429 60,42857143 

28,24 231,87 
7 7 
0 

-2,64820072 
0,004046115 

z- -2.(cS 
p...ooM : 

i 
e.\jo.iO 4ZJ,06 

20 20 
0 

-0,95183601 
0,170590064 

1,644853 
0,341180128 
1,959961082 
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Z-Test: Two Sample for Means 
53 54 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

84.84615385 
268.73 

13 
0 

-0.49543341 
0.310147105 

1.644853 
0.62029421 

1.959961082 

88.46153846 
423.55 

13 

84.84615385 
268.73 

13 
0 

-0,07378795 
0,470589487 

1,644853 
0,941178973 
1,959961082 

85,38461538 
423,55 

13 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 

44,28571429 67,85714286 
28,24 

7 
Hypothesized Mean Difference 0 
z -3,86684176 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 

5.51478E-05 

-T^^^CZ 

^ 81.75 
268.73 

20 
Hypothesized Mean Difference 0 
z -2,0396486 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

0.020692601 

. ^ r7s- ^3.75 

231.87 
7 

able 2 
93.75 

423.55 
20 

44.28571429 
28.24 

7 
0 

-3.18721502 
0.000718314 

1,644853 
0,001436629 
1.959961082 

Variable 1 
81,75 

268,73 
20 

0 
-1,26628184 
0,102706164 

1,644853 
0,205412328 
1,959961082 

63,71428571 
231,87 

7 

Variable 2 
89,2 

423,55 
20 

k(' 
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Z-Test: Two Sample for Means 
55 56 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 84,84615385 
Known Variance 268,73 
Observations 13 
Hypothesized Mean Difference 0 
z 0.168658182 
P(Z<=z) one-tail 0.433032754 
z Critical one-tail 1.644853 
P(Z<=z) two-tail 0.866065508 
z Critical two-tail 1.959961082 

83.61538462 84.84615385 53.84615385 

Variable 1 Varii.. 

423.55 268.73 
13 13 

0 
4.248077953 
1.07878E-05 

T">c: 
^4.35" '52.^5 

p '- . OOOO 

423.55 
13 

..e2 
Mean 44.28571429 
Known Variance 28.24 
Observations 7 
Hypothesized Mean Difference 0 
z -4,24180823 
P(Z<=z) one-tail 1,10937E-05 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

70,14285714 
231,87 

7 

HW.2^ 7o,iu 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

P • OOOO 

20 
0 

-0.237959 
0,405956492 

1,644853 
0,811912984 
1,959961082 

44,28571429 
28,24 

7 
0 

2.577894504 
0,004970247 

28.57142857 
231.87 

7 

c 
^V. Z^ Z S. 57 

Z=. 2.S3 

p^ ,0o5~ 
e ^ 
53.15 

,23.55 
20 

81.75 
268.73 

20 
0 

6.246423834 
2.10864E-10 

45 
423.55 

20 

c 
B/,75- ^ ^ 

P 000^ 
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Z-Test: Two Sample for Means 
57 58 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
84.84615385 

268.73 
13 
0 

0.252987273 
0.400139077 

1.644853 
0,800278155 
1.959961082 

Variable 2 
83 

423.55 
13 

Variable 1 
84.84615385 

268.73 
13 
0 

-0.39002205 
0.348260172 

1.644853 
0.696520344 
1.959961082 

Variable 2 
87.69230769 

423.55 
13 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

44.28571429 
28.24 

7 
0 

-0.28122485 
0.389269033 

1.644853 
0.778538066 
1.959961082 

46 
231.87 

7 

1 

44.28571429 72.57142857 
28.24 231.87 

7 7 
0 

-4,64021011 
1,74216E-06 

-<^-c: 

p - /OOOO 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
81,75 

268,73 
20 

0 
1,002827228 
0,157972122 

1.644853 
0,315944243 
1,959961082 

Van , vairdole2 
75.85 81.75 

423.55 268.73 
20 20 

0 
-1.63171888 
0.051369349 

91.35 
423,55 

20 

2^-- - / . ^ 5 
p - . OS" 

-p^^^X 
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z-Test: Two Sample for Means 
59 60 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

84,84615385 
268,73 

13 
0 

0,263528409 
0,396071722 

1,644853 
0,792143444 
1,959961082 

82,92307692 
423,55 

13 

84,84615385 
268,73 

13 
0 

-0,22136386 
0,4124046 

1,644853 
0,824809201 
1,959961082 

86,46153846 
423,55 

13 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

44,28571429 
28.24 

7 
0 

0,960851588 
0,168313388 

1,644853 
0,336626776 
1,959961082 

38,42857143 
231,87 

7 

44,28571429 65,85714286 
28,24 231,87 

7 7 
0 

-3,53874609 
0,000201058 

~r<^cL 

z - - 3 , 5 ^ 
Variable 1 Variable. 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

81,75 
268,73 

20 
0 

2,150129565 
0,015772427 

^ 

1 
- ^1.7^ 

-Z--

P-

G^.} 

2J^ 
.OZ 

6J 
423, ̂ w 

20 
£,\J\J. 1 \J 

20 
0 

-0,55240483 
0.290335479 

1.644853 
0,580670957 
1,959961082 

1 

H ^ 0 , 0 0 

20 
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z-Test: Two Sample for Means 
61 62 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

84.84615385 
268.73 

13 
0 

1.401971136 
0.080461985 

1.644853 
0.16092397 

1.959961082 

74.61538462 
423.55 

13 

84.84615385 
268.73 

13 
0 

1.01194909 
0.155781208 

1.644853 
0.311562417 
1.959961082 

77.46153846 
423.55 

13 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 44.28571429 25.71428571 
Known Variance 28.24 231.87 
Observations 7 7 
Hypothesized Mean Difference 0 
z 3.046602596 
P(Z<=z) one-tail 0.001157286 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

T > ^ 
2 - 3. 0^ 

Mean 81.75 
Known Variance 268,73 
Observations 20 
Hypothesized Mean Difference 0 
z 2,294604674 
P(Z<=z) one-tail 0,010877865 
z Critical one-tail —— -^-..^ ^—, 
P(Z<=z) two-tail ' - ^ ^—. 
z Critical two-tail -=, .̂ /— L'9 '?<^ 

2 - - 2.2^ 

i?'- .OI 

iblel 
68,25 

423,55 
20 

44,28571429 33,14285714 
28.24 231.87 

7 7 
0 

1,827961557 
0,033777602 

"r>CL 

2 c /.S3 
p-- '03 

81,75 
268,73 

20 
0 

0,654387259 
0.256431102 

1.644853 
0.512862205 
1,959961082 

77,9 
423,55 

20 
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Z-Test: Two Sample for Means 
63 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
84.84615385 

268.73 
13 
0 

0.453268863 
0.325177595 

1.644853 
0,650355189 
1.959961082 

Variable 1 
44.28571429 

28.24 
7 
0 

-1.24207644 
0.107104245 

1.644853 
0.214208489 
1.959961082 

Variable 1 
81.75 

268.73 
20 

0 
0.807360904 
0.209729229 

1.644853 
0.419458459 
1.959961082 

Variable 2 
81.53846154 

423.55 
13 

Variable 2 
51.85714286 

231.87 
7 

Variable 2 
77 

423.55 
20 
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Z-Test: Two Sample for Means 
Reading 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Basic Understanding 

Mean 
Known Variance 
Observations 

1 

Control -> 1 
Variable 1 Variable 2 

88.15384615 73.84615385 
327.141 

13 
0 

1.924166599 
0.027166784 

- : :^ (2 , 

p ^ ' Q3 
70.71428571 35.1^ 

Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

262.12 
7 
0 

4,02874121 
2,80518E-05 

~r:>>cz 
70.7I 35./V 

1 

Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

p~ 1 OOOO 

86,25 
179,56 

20 
0 

2,931238382 
0,001688136 

/ >CL 

Z - 2.93 
D-~ 'OO:L 

391,641 
13 

2 
1285714 

283,59 
7 

'e2 
70,65 

386,91 
20 

.fT 

Variable 1 
88,15384615 

327,25 
13 
0 

-0,49484598 
0,310354418 

1,644853 
0,620708836 
1,959961082 

Variable 1 
70,71428571 

262,12 
7 
0 

1,262015319 
0,103471703 

1,644853 
0,206943406 
1,959961082 

Variable 1 
86,25 

179,56 
20 

0 
-0,24426987 
0,40351096 

1,644853 
0,807021919 
1,959961082 

2 
Variable 2 

91.69230769 
337.46 

13 

Variable 2 
59.57142857 

283.59 
7 

Variable 2 
87.55 

386.91 
20 
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Z-Test; Two Sample for Means 
Reading 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88.15384615 
327.25 

13 
0 

0.93590436 
0.174661197 

1.644853 
0.349322393 
1.959961082 

81.46153846 
337.46 

13 

88.15384615 
327.25 

13 
0 

-0.5056035 
0.306567501 

1.644853 
0.613135003 
1.959961082 

91.76923077 
337.46 

13 

Basic Understanding 
Variable 1 Variable 2 Variable 1 Variable 2 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

70.71428571 
262.12 

7 
0 

2.346054118 
0.009486657 

r>>C_ 
- " 7 0 , 7 / 5 ^ 

Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Z-- 2,36" 
p-~. ,Q0^ 

£-\J 

0 
-0.61067466 
0.270707435 

1.644853 
0,54141487 

1,959961082 

50 
283,59 

7 

?2 
89,5 
16,91 

20 

70,71428571 
262,12 

7 
0 

0,355953039 
0,360937927 

1,644853 
0,721875854 
1,959961082 

Variable 1 
86.25 

179,56 
20 

0 
1,024054435 
0,152904797 

1,644853 
0,305809595 
1,959961082 

67,57142857 
283,59 

7 

Variable 2 
80.8 

386,91 
20 
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Z-Test: Two Sample for Means 
Reading 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88.15384615 
327.25 

13 
0 

-0.87135923 
0.191778975 

1.644853 
0.383557951 
1.959961082 

94.38461538 
337 46 

13 

88.15384615 
327.25 

13 
0 

0.301210598 
0.381627019 

1.644853 
0.763254038 
1.959961082 

86 
337 46 

13 

Basic Understanding 
Variable 1 Variable 2 Variable 1 Variable 2 

Mean 70,71428571 
Known Variance 262,12 
Observations 7 
Hypothesized Mean Difference 0 
z -0,71190608 
P(Z<=z) one-tail 0,238261395 
z Critical one-tail 1,644853 
P(Z<=z) two-tail 0,47652279 
z Critical two-tail 1.959961082 

Language 
Variable 1 

Mean 86,25 
Known Variance 179,56 
Observations 20 
Hypothesized Mean Difference 0 
z -0,76099458 
P(Z<=z) one-tail 0,223330081 
z Critical one-tail 1,644853 
P(Z<=z) two-tail 0,446660162 
z Critical two-tail 1,959961082 

77 
283,59 

7 

70.71428571 
262,12 

7 
0 

2,087179181 
0,018435906 

52,28571429 
283,59 

7 

:^c.7/ 52, z^ 

Var 
90,3 

386,91 
20 

P ~,OZ 
86,25 
179.56 

20 
0 

2,677573522 
0,003707925 

p ^ ,oov 

3/e2 
72 

386.91 
20 
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Z-Test: Two Sample for Means 
Reading 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Basic Understanding 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
88.15384615 

327.25 
13 
0 

-0.51636103 
0.302801126 

1.644853 
0.605602251 
1.959961082 

Variable 1 
70.71428571 

262.12 
7 
0 

1.100218483 
0.13561851 

1.644853 
0.271237021 
1.959961082 

Variable 1 
86.25 

179.56 
20 

0 
-0.92070949 
0.178601034 

1.644853 
0.357202068 
1.959961082 

Variable 2 Variable 1 Variable 2 
91.84615385 88,15384615 74.84615385 

337.46 327.25 
13 13 

0 
1.861051198 
0.031368411 

"TP-O 
^-^.IT -7^,^o 

2 =• ).^C:> 

p - n"̂  
VariabI 1 ' ^ ^ 

337,46 
13 

~ 
61 70.71428571 34.85714286 

283,59 262,12 
7 7 

0 
4,061100577 
2,44335E-05 

z - ::P'CZ. 
7^. 7/ 3^. li(^ 

^^ H,QG 

Varial r " '^^^oa 
91,15 86.25 

386,91 179,56 
20 20 

0 
3,880132859 
5,22199E-05 

^>C 

Z=- 3.̂ 2r 

283,59 
7 

T~ 
65,6 

386,91 
20 

p =. . OOOO 
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Z-Test: Two Sample for Means 
Reading 10 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88,15384615 
327,25 

13 
0 

-0,46257342 
0,321835097 

1,644853 
0,643670194 
1,959961082 

91,46153846 
337,46 

13 

88.15384615 
327.25 

13 
0 

1.323175129 
0.092888636 

1.644853 
0.185777271 
1.959961082 

78.69230769 
337.46 

13 

Basic Understanding 
Variable 1 Variable 2 Variable 1 Variable 2 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

70.71428571 
262,12 

7 
0 

0,825163862 
0,204639225 

1,644853 
0,40927845 

1,959961082 

Variable 1 
86.25 

179,56 
20 

0 
0,263059855 

0,39625228 
1,644853 

0,79250456 
1,959961082 

63,42857143 70,71428571 42,71428571 
283,59 262,12 283.59 

Variabli 
8 

38 

7 7 
0 

3,171217981 
0,000759071 

"T XIL 
70.7I QZ,7I 

^^ 3J7 

p^ . OOC^ 

£.\J ^ U 

0 
1,597149119 
0,055116234 

1,644853 
0,110232469 
1,959961082 

7 

' 
75 
31 
20 
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Z-Test: Two Sample for Means 
Reading 11 12 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 88.15384615 
Known Variance 327.25 337.46 
Observations 13 13 
Hypothesized Mean Difference 0 
z 0.806814103 
P(Z<=z) one-tail 0.209886733 
z Critical one-tail 1.644853 ~ 
P(Z<=z) two-tail 0.419773466 
z Critical two-tail 1.959961082 

Basic Understanding 

82.38461538 88.15384615 73.23076923 
327.25 

13 
0 

2.086959146 
0.018445849 

337.46 
13 

Variable 1 Variable 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail _, 

7c3, 
Language 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

70.71428571 51.42857143 70.71428571 33.42857143 
262.12 283.59 262.12 283.59 

7 7 7 7 
0 0 

2.184257283 4.222897413 
0,014471623 1,20669E-05 

70.71 33>,H3 
^ - ^. 2Z 

lp=^ . OOOQ " 

7/ 5JM3 

0,441564756 
0,329402121 

1,644853 
0,658804243 
1,959961082 

tej 
8o,9 

.86,91 
20 

\ j \ j . ^ \ j 

179,56 
20 
0 

3.015793336 
0,001281609 

386,91 
20 

p^ ,O0( 

108 2000 



Z-Test: Two Sample for Means 
Reading 13 14 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88,15384615 
327,25 

13 
0 

1,140297266 
0.127081289 

1,644853 
0,254162579 
1,959961082 

80 
337,46 

13 

88,15384615 
327,25 

13 
0 

0,656208804 
0,255844824 

1,644853 
0,511689648 
1.959961082 

83.46153846 
337.46 

13 

Basic Understanding 
Variable 1 Variable 2 Variable 1 Variable 2 

Mean 
Known Variance 
Observations 

70,71428571 
262,12 

7 
Hypothesized Mean Difference 0 
z 3.640428804 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

r 
- 70/ 

0,000136127 

71 33.57 

•^ ^ 3. 64 

(P~ .ooo ( 
4 ^ \ ^ 

Hypothesized Mean Difference 0 
z 1,221349326 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

0,110976956 
1,644853 

0,221953912 
1,959961082 

38,57142857 
283.59 

7 

able 2 
79.75 

386,91 
20 

70.71428571 
262.12 

7 
0 

1.779765193 
0.037557148 

1.644853 
0.075114297 
1.959961082 

Variable 1 
86.25 

179.56 
20 

0 
1.221349326 
0.110976956 

1.644853 
0,221953912 
1,959961082 

55 
283,59 

7 

Variable 2 
79,75 

386,91 
20 
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Z-Test: Two Sample for Means 
Reading 15 16 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88,15384615 
327,25 

13 
0 

-0,92514684 
0.177444742 

1.644853 
0.354889484 
1.959961082 

94.76923077 
337.46 

13 

88.15384615 
327.25 

13 
0 

-0,4518159 
0,325700828 

1,644853 
0,651401656 
1,959961082 

91.38461538 
337.46 

13 

Basic Understanding 
Variable 1 Variable 2 Variable 1 Variable 2 

Mean 
Known Variance 
Observations 

70.71428571 46.85714286 70,71428571 30,71428571 
262,12 

7 
Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

2.702007157 
0,003446163 

T ::^CL 
- 7on\ ^(o.'^c. 

Z - 2,7^ 

^ w 

Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

0,366404798 
0,357031577 

1,644853 
0,714063154 
1,959961082 

283,59 262,12 283,59 

• 

3 

1 

7 7 
0 

4,530311401 
2,94765E-06 

^ ^d. 
Vo. 7\ 30. 7/ 

^-~H,53 
p - . oooo 

^ w ^ w 

0 
0,028184984 
0,488757256 

1,644853 
0,977514511 
1,959961082 

7 

^^ 

— 

1 
H 

^0 
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z-Test: Two Sample for Means 
Reading 17 18 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88.15384615 
327.25 

13 
0 

-0.36575573 
0.357273737 

1.644853 
0.714547474 
1.959961082 

90.76923077 
337.46 

13 

88.15384615 
327,25 

13 
0 

1,48453795 
0,068833163 

1,644853 
0,137666327 
1,959961082 

77,53846154 
337.46 

13 

Basic Understanding 
Variable 1 Variable 2 Variable 1 Variable 2 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

70.71428571 
262.12 

7 
0 

0.631007659 
0.264017696 

1.644853 
0.528035391 
1.959961082 

Variable 1 
86.25 

179.56 
20 

0 
0.112739938 
0.455118319 

1.644853 
0.910236638 
1.959961082 

65.14285714 70,71428571 
283,59 262,12 

7 7 
0 

3,252116399 
0,000572807 

T>CL 
/ 0-7i ' T z_ 

—7 <!• nr 
Var ^~ ~ ^-^^ 

P =-^0u0G 
^\J A.W 

0 
0,676439627 
0.249380711 

1,644853 
0,498761422 
1.959961082 

42 
283.59 

7 

)/e2 
82,65 

586,91 
20 
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Z-Test: Two Sample for Means 
Reading 19 20 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
88.15384615 

327.25 
13 
0 

-1.11878222 
0.131616574 

1.644853 
0.263233149 
1.959961082 

Variable 2 
96,15384615 

337,46 
13 

Variable 1 
88,15384615 

327,25 
13 
0 

0,333483163 
0,369384863 

1,644853 
0,738769725 
1,959961082 

Variable 2 
85,76923077 

337,46 
13 

Basic Understanding 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
70.71428571 

262,12 
7 
0 

1,53706994 
0,062138108 

1,644853 
0,124276217 
1,959961082 

Variable 2 
57,14285714 

283,59 
7 

Variable 1 
70,71428571 

262,12 
7 
0 

0.631007659 
0.264017696 

1,644853 
0,528035391 
1,959961082 

Variable 2 
65,14285714 

283.59 
7 

Language 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
86,25 

179,56 
20 

0 
0,826759544 
0,204186624 

1,644853 
0,408373249 
1,959961082 

Variable 2 
81,85 

386,91 
20 

Variable 1 
86,25 

179,56 
20 

0 
-1,37166924 
0,085083271 

1,644853 
0,170166542 
1,959961082 

Variable 2 
93,55 

386,91 
20 
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Z-Test: Two Sample for Means 
Reading 

Mean 
Known Variance 
Observations 

21 
Variable 1 Variable 2 

88,15384615 82,69230769 
327.25 

13 
Hypothesized Mean Difference 0 
z 0,763784018 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Basic Understanding 

Mean 
Known Variance 
Observations 

0.22249791 
1.644853 

0.444995821 
1.959961082 

Variable 1 Van 
70.71428571 27.2! 

262.12 
7 

Hypothesized Mean Difference 0 
z 4,918623807 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

4.3641 E-07 

-T3> C 
7 0 , 7 / 2 7 2 ^ 

y - .oooo 
OD.ZO 

179.56 
20 

Hypothesized Mean Difference 0 
z 2,658783533 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

0.00392121 

^X2 
^ - ^.QG 
p - .00^ 

337.46 
13 

Variable 1 
88.15384615 

327.25 
13 
0 

-1.65665829 
0.048794271 

-^3, 1^ 100 

2. - l>(^^ 

1 

92 
72.1 

386.91 
20 

r 

0 
1.53706994 

0.062138108 
1.644853 

0.124276217 
1.959961082 

Variable 1 
86,25 

179,56 
20 

0 
0,23487487 

0,407152972 
1,644853 

0,814305944 
1,959961082 

22 
Variable 2 

100 
337,46 

13 

1 

7e2 
35714 
83.59 

7 

Variable 2 
85 

386.91 
20 
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Z-Test: Two Sample for Means 
Reading 23 24 

Mean 
Known Variance 
Observations 

Variable 1 
88.15384615 

327.25 
13 

Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Basic Understanding 

Mean 
Known Variance 
Observations 

1.570598121 
0.05813802 

1.644853 
0.11627604 

1.959961082 

Variable 1 
70.71428571 

262.12 
7 

Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

3.608069437 
0.000154279 

p -- , ooZ 
86.25 

179.56 
20 

Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

3.485543077 
0.000245615 

T^CL 
"t^.Zr 67 7 

Variable 2 Variable 1 Variable 2 
76.92307692 88.15384615 108.4615385 

337.46 327,25 
13 13 

0 
-2,83998564 
0,002255842 

" ^ < : C ^ fc^ 
S'S- 15 /o?. V6 
^ X 2 ,7^ 

o - r^/^n 
Var r ' ^ ^ ^ 

337.46 
13 

7 

)le2 
38,85714286 70,71428571 38,71428571 

283,59 262,12 
7 7 

0 
3.624249121 
0,000144937 

- 70.11 3^.11 

- - ^ ^ 3.GZ 
at 

p - . O O O I 
£.\J £.\J 

0 
1,428039212 
0,076640332 

1,644853 
0,153280665 
1,959961082 

283,59 
7 

^̂ ^̂ ^ 

T~ 
3.65 
3.91 

20 

p 
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z-Test: Two Sample for Means 
Reading 25 26 

Mean 
Known Variance 
Observations 

Variable 1 Variable 2 
88.15384615 73.23076923 

327.25 
13 

Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Basic Understanding 

Mean 
Known Variance 
Observations 

2.086959146 
0.018445849 

i-^a 
HZ. 15 73. Z3 

^^-z.o^ 

337.46 
13 

70.71428571 36.85714286 
262.12 

7 
Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

3.834585007 
6,29107E-05 

"3 y ^? {" 
70.H :>i^.^^ 

-2L^ 3. B:? 
p - ,OOOO 

86.25 
179,56 

20 
Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

3,974082807 
3,53413E-05 

~ T : > ^ 
^6.26" ^ ^ ' ' 

^ -- 3. '=11 

p -.0006 

283.59 
7 

teT 
65.1 

386.91 
20 

Variable 1 Variable 2 
88.15384615 69.23076923 

327,25 337,46 
13 13 
0 

2.646350258 
0.004068317 

X>CL 
B^; 15 ^% ^3 

2 - 2 , ^ 5 
p ^ . oo^ 

70.71428571 37.71428571" 
262.12 283.59 

7 7 
0 

3.737506906 
9.29551 E-05 

Z-^CL 
70.1I 37. 7\ 

~Z.- 3nH 
p -- , 0 0 0 0 

86.25 68,3 
179,56 386,91 

20 20 
0 

3,372803139 
0,000372089 

T>(2 
^^.Z'5 ^S',5 

Zc 3,37 
P - . 0 0 0 4 

115 2000 



Z-Test: Two Sample for Means 
Reading 27 28 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88 15384615 
327,25 

13 
0 

-0,97893445 
0,163806183 

1,644853 
0,327612366 
1,959961082 

95,15384615 
337,46 

13 

88,15384615 
327.25 

13 
0 

-1.11878222 
0.131616574 

1.644853 
0.263233149 
1.959961082 

96.15384615 
337.46 

13 

Basic Understanding 
Variable 1 Variable 2 Variable 1 Variable 2 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 

P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

70.71428571 42.71428571 
262.12 

7 
0 

3.171217981 
0.000759071 

T^^ 
- / -o,?/ ^Z.'ll 

Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

p - .000"^ 
— ., 

0 
0.140924922 

0.4439646 
1.644853 

0.8879292 
1.959961082 

283.59 
7 

T2~ 
85.5 
16.91 

20 

70.71428571 35.71428571 
262.12 283.59 

7 7 
0 

3,964022476 
3,68649E-05 

1~>C. 
70.71 36.11 
2r - 3, =r^ 

pc , oooo 
t.\j £.\i 

0 
-0,70462461 
0,240521865 

1,644853 
0,48104373 

1,959961082 

116 2000 



Z-Test: Two Sample for Means 
Reading 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Basic Understanding 

Mean 
Known Variance 
Observations 

29 
Variable 1 Variable 2 

88.15384615 73.84615385 
327.25 

13 
0 

2.000898976 
0.022701569 

T ^^^ 1 

'S^, 

Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

1 
7o. 

Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

1^ 73.^5 
7^^ 2.00 
p - ,02. 

337,46 
13 

Ie2 
70.71428571 35.14285714 

262.12 
7 
0 

4.02874121 
2.80518E-05 

r- x:2, 
J 1 - -9 

~Z.- ^-03 

P'. ,0000 
86,25 

179,56 
20 

0 
2,931238382 
0,001688136 

^ >e 
^fe,Zl> 7 0 . ^ ^ 

-̂ - - 2 .^5 
P~- .002. 

283.59 
7 

e2 
70,65 

386,91 
20 

Variable 1 
88,15384615 

327,25 
13 
0 

-0,49484598 
0,310354418 

1,644853 
0,620708836 
1,959961082 

Variable 1 
70,71428571 

262,12 
7 
0 

1,262015319 
0,103471703 

1.644853 
0,206943406 
1,959961082 

Variable 1 
86,25 

179,56 
20 

0 
-0.24426987 
0.40351096 

1.644853 
0.807021919 
1.959961082 

30 
Variable 2 

91.69230769 
337.46 

13 

Variable 2 
59.57142857 

283.59 
7 

Variable 2 
87.55 

386.91 
20 
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Z-Test: Two Sample for Means 
Reading 31 32 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Basic Understanding 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

88.15384615 82.69230769 
327.25 

13 
0 

0.763784018 
0.22249791 

1.644853 
0.444995821 
1.959961082 

337.46 
13 

Variable 1 Variable 2 
70.71428571 

262.12 
7 
0 

2.912343044 
0.00179371 

T>C 
7 0 . 

Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

_̂ 
71 U t? 

z ^ --̂ 1 
P ^ .Oo2. 

^ \ j 

0 
0.591884673 
0.276963859 

1.644853 
0.553927718 
1.959961082 

45 
283,59 

7 

^^^^" 

bteT 
83 

386,£ 
r 
i.\j 

88,15384615 72,84615385 
327.25 337,46 

13 13 
0 

2,140746753 
0,016147175 

"r^c^ 
g?", 15 7^. ?^ 

:z~ 2,1^ 
P'- -OZ 

70,71428571 43,85714286 
262,12 283.59 

7 7 
0 

3,041780512 
0,001175986 

/ > ^ 

-70.7 \ LI3,lf.k> 

Z ^ 3.oq 
p - . 0 0 ( 

e.\j i.\J 

0 
1,315299274 
0,094204735 

1,644853 
0.18840947 

1,959961082 

118 2000 



Z-Test: Two Sample for Means 
Reading 33 34 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88.15384615 
327.25 

13 
0 

0.494845983 
0.310354418 

1.644853 
0.620708836 
1.959961082 

84.61538462 
337.46 

13 

88.15384615 
327.25 

13 
0 

1.570598121 
0.05813802 

1.644853 
0.11627604 

1.959961082 

76.92307692 
337.46 

13 

Basic Understanding 
Variable 1 Variable 2 Variable 1 Variable 2 

Mean 
Known Variance 
Observations 

70.71428571 
262.12 

7 
Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

1.99010108 
0.023289831 

T >C1 
TO. 71 53, W 

2^ /.̂ 'l 
P= ,02 

^w 

Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

0.939499482 
0.173737161 

1.644853 
0.347474322 
1.959961082 

53.14285714 
283.59 

7 

riable 2 
81.25 

386.91 
20 

70.71428571 71,42857143 
262,12 

7 
0 

-0,08089842 
0,467761302 

1,644853 
0,935522603 
1,959961082 

Variable 1 Van 
86,25 

179,56 
20 

0 
2,113873834 
0,017262961 

T>C 
d<c -, 2S 7 ^ 

7Z^ 2.H 

283,59 
7 

iable 2 
75 

386,91 
20 

r- OZ. 
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Z-Test; Two Sample for Means 
Reading 35 36 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88.15384615 
327.25 

13 
0 

0.021515043 
0.49141736 

1.644853 
0.982834719 
1.959961082 

88 
337.46 

13 

88.15384615 
327.25 

13 
0 

-0.40878581 
0.341348468 

1.644853 
0.682696935 
1.959961082 

91.07692308 
337.46 

13 

Basic Understanding 
Variable 1 Variable 2 Variable 1 Variable 2 

Mean 70.71428571 65.85714286 70.71428571 78.71428571 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

262.12 
7 
0 

0.550109242 
0.291122192 

1,644853 
0,582244385 
1,959961082 

283,59 
7 

262,12 
7 
0 

-0,90606228 
0,182451413 

1,644853 
0,364902826 
1,959961082 

283,59 
7 

Language 
Variable 1 Variable 2 Variable 1 Variable 2 

Mean 86.25 85,2 
Known Variance 179,56 386,91 
Observations 20 20 
Hypothesized Mean Difference 0 
z 0,197294891 
P(Z<=z) one-tail 0,421798409 
z Critical one-tail 1,644853 
P(Z<=z) two-tail 0,843596818 
z Critical two-tail 1,959961082 

86,25 
179,56 

20 
0 

-1,6347291 
0,051052912 

94,95 
386,91 

20 

2'- -U3 

P -- .05* 

120 2000 



Z-Test: Two Sample for Means 
Reading 37 38 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88.15384615 
327,25 

13 
0 

-0,25818051 
0.398133854 

1.644853 
0.796267707 
1.959961082 

90 
337.46 

13 

88.15384615 
327.25 

13 
0 

1.48453795 
0.068833163 

1.644853 
0.137666327 
1.959961082 

77.53846154 
337.46 

13 

Basic Understanding 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

/' 

70.71428571 
262.12 

7 
0 

-1.76358551 
0.038900848 

^<Cl 

86.28571429 

7 0 . 7 ; g''^, 2 -5 

Z - /.7^ 

Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

y- ,ui 
£.\J 

0 
-0.13152993 
0.447678022 

1.644853 
0.895356044 
1.959961082 

283.59 
7 

2 
3,95 
3,91 

20 

70,71428571 
262,12 

7 
0 

1,213476268 
0,112473954 

1,644853 
0,224947908 
1,959961082 

Variable 1 
86,25 

179,56 
20 

0 
0,74220459 

0.228981621 
1.644853 

0.457963241 
1.959961082 

60 
283.59 

7 

Variable 2 
82,3 

386,91 
20 
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Z-Test: Two Sample for Means 
Reading 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Basic Understanding 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

39 
Variable 1 Variable 2 

88.15384615 85.38461538 
327.25 

13 
0 

0.387270769 
0.349277932 

1.644853 
0.698555863 
1.959961082 

337 46 
13 

< 

Variable 1 Variable 2 
70.71428571 47.857142Bb 

262.12 
7 
0 

2.588749372 
0.00481629 

T>a 
7o. 7/ ^7, ̂ (^ 

Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Z - 2.5=\ 
P '- ' 00^ 

£.\J 

0 
-0.07515996 
0.470043652 

1.644853 
0.940087305 
1.959961082 

283.59 
7 

^ ^ 

72 
6.65 
6.91 

20 

40 
Variable 1 Variable 2 

88.15384615 76.46153846 
327.25 337.46 

13 13 
0 

1.635143249 
0.051009498 

T>0 
i-^J5 7(^/4^ 

2 - /.6H 

p--. . 05 
70.71428571 38.14285714' 

262.12 283.59 
7 7 
0 

3.688967855 
0.000112614 

T>C 
70.7/ 3^JL( 

^ - 3 .6^ 
p - . 0 00\ 

86.25 74" 
179.56 386.91 

20 20 
0 

2.30177373 
0,010673939 

T>C 
SI ̂ , Z5 7iy __ 

- z - 2. JC> 
h . '0 / 

122 2000 



Z-Test: Two Sample for Means 
Reading 41 42 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88 15384615 
327,25 

13 
0 

-0,79605658 
0,212999509 

1.644853 
0,425999018 
1,959961082 

93.84615385 88.15384615 69.23076923 
337.46 327.25 337.46 

13 13 13 
0 

2.646350258 
0.004068317 

/ - ^ C -
Basic Understanding 

Variable 1 Variab 
^ 2.G5' 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

70.71428571 
262.12 

7 
0 

-1.00314038 
0.157896574 

1.644853 
0.315793147 
1.959961082 

79.571- P =• .<30H 

1.53706994 
0.062138108 

1.644853 
0.124276217 
1.959961082 

2 
714 
1,59 

7 

Language 
Variable 1 Variable 2 Variable 1 Variable 2 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

86,25 
179,56 

20 
0 

-0,00939499 
0,496251973 

1,644853 
0,992503946 
1.959961082 

86.3 
386.91 

20 

86,25 
179,56 

20 
0 

0,23487487 
0,407152972 

1,644853 
0,814305944 
1,959961082 

85 
386,91 

20 
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z-Test: Two Sample for Means 
Reading 43 44 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
88.15384615 

327.25 
13 
0 

-0.62393624 
0.266334669 

1.644853 
0.532669338 
1.959961082 

Variable 2 
92.61538462 

337.46 
13 

Variable 1 
88.15384615 

327.25 
13 
0 

-0.58090615 
0.280651807 

1.644853 
0.561303613 
1.959961082 

Variable 2 
92.30769231 

337.46 
13 

Basic Understanding 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
70.71428571 

262.12 
7 
0 

-0.53392956 
0.296695112 

1,644853 
0.593390223 
1.959961082 

Variable 2 
75.42857143 

283.59 
7 

Variable 1 
70.71428571 

262.12 
7 
0 

-1.29437469 
0.09776808 

1.644853 
0.19553616 

1.959961082 

Variable 2 
82.14285714 

283,59 
7 

Language 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
86.25 

179.56 
20 

0 
-0,75159959 
0,226145874 

1,644853 
0,452291748 
1,959961082 

Variable 2 
90.25 

386.91 
20 

Variable 1 
86.25 

179.56 
20 

0 
-1.13679437 
0.127812178 

1.644853 
0.255624357 
1.959961082 

Variable 2 
92,3 

386,91 
20 
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Z-Test: Two Sample for Means 
Reading 45 46 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88.15384615 
327.25 

13 
0 

-0.27969556 
0.389855606 

1.644853 
0.779711212 
1.959961082 

90.15384615 
337.46 

13 

88.15384615 
327.25 

13 
0 

-0.06454513 
0.474268017 

1.644853 
0.948536034 
1.959961082 

88.61538462 
337.46 

13 

Basic Understanding 
Variable 1 Variable 2 Variable 1 Variable 2 

Mean 
Known Variance 
Observations 

70,71428571 56,28571429 
262.12 

7 
Hypothesized Mean Difference 0 
z 1,634148041 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

0,051113872 

• 70-71 56,23-
2 - /.G3 
p~ ^0^ 

£.Ki 

Hypothesized Mean Difference 0 
z -1,31529927 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

0,094204735 
1,644853 

0,18840947 
1,959961082 

283,59 
7 

^̂ ^̂  

i te l 
93, 

J86, 
^ w 

70,71428571 55,42857143 
262,12 283,59 

7 7 
0 

1,731226143 
0,04170568 

Z= 1.13 
p - .04 

<.u ^ U 

0 
-0,74220459 
0,228981621 

1,644853 
0,457963241 
1,959961082 
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Z-Test: Two Sample for Means 
Reading 47 48 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
88.15384615 

327,25 
13 
0 

-0,05378761 
0.478552123 

1,644853 
0.957104246 
1.959961082 

Variable 2 
88.53846154 

337.46 
13 

Variable 1 
88,15384615 

327,25 
13 
0 

0,630258533 
0,264262662 

1,644853 
0,528525324 
1,959961082 

Variable 2 
84,5 

337,46 
40 

Basic Understanding 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
70.71428571 

262.12 
7 
0 

-0.08089842 
0.467761302 

1.644853 
0.935522603 
1.959961082 

Variable 2 
71.42857143 

283.59 
7 

Variable 1 
70,71428571 

262,12 
7 
0 

0.647187343 
0.258755284 

1,644853 
0,517510569 
1,959961082 

Variable 2 
65 

283.59 
7 

Language 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
86.25 

179.56 
20 

0 
1.456224196 
0.072665366 

1.644853 
0.145330731 
1.959961082 

Variable 2 
78.5 

386,91 
20 

Variable 1 
86,25 

179,56 
20 

0 
-0,28184984 
0.389029387 

1,644853 
0,778058773 
1,959961082 

Variable 2 
87,75 

386,91 
20 
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Z-Test: Two Sample for Means 
Reading 49 50 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
88,15384615 

327.25 
13 
0 

0.871359231 
0.191778975 

1.644853 
0.383557951 
1.959961082 

Variable 2 
81,92307692 

337.46 
13 

Variable 1 
88.15384615 

327.25 
13 
0 

0.54863359 
0.291628434 

1.644853 
0.583256867 
1.959961082 

Variable 2 
84,23076923 

337,46 
13 

Basic Understanding 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
70.71428571 

262.12 
7 
0 

1.003140382 
0,157896574 

1,644853 
0.315793147 
1.959961082 

Variable 2 
61.85714286 

283.59 
7 

Variable 1 
70.71428571 

262,12 
7 
0 

1,13257785 
0,128695836 

1.644853 
0,257391673 
1,959961082 

Variable 2 
60,71428571 

283,59 
7 

Language 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
86.25 

179.56 
20 

0 
0.544909699 
0.292907783 

1.644853 
0,585815566 
1,959961082 

Variable 2 
83.35 

386.91 
20 

Variable 1 
86,25 

179,56 
20 

0 
1,099214393 
0,135837321 

1,644853 
0,271674643 
1,959961082 

Variable 2 
80,4 

386,91 
20 
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Z-Test: Two Sample for Means 
Reading 51 52 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88 15384615 
327.25 

13 
0 

-0.97893445 
0.163806183 

1.644853 
0.327612366 
1.959961082 

95.15384615 
337.46 

13 

88.15384615 
327.25 

13 
0 

1.269387522 
0.102151508 

1.644853 
0.204303016 
1.959961082 

79.07692308 
337.46 

13 

Basic Understanding 
Variable 1 Variable 2 Variable 1 Variable 2 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail — r 
P(Z<=z) two-tail j 
z Critical two-tail -,,. 

70.71428571 
262.12 

7 
0 

2.993241461 
0,001380225 

Cm. 

44,28571429 
283,59 

7 

'_! 

7 q 

70,71428571 
262,12 

7 
0 

-1,32673405 
0,092298399 

1,644853 
0,184596798 
1,959961082 

82,42857143 
283,59 

7 

Language -' Z.^^ 
e 2 Variable 1 Variable 2 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

P'- ,001 
£.\J 

0 
-0,84554953 
0,198901992 

1,644853 
0,397803984 
1,959961082 

30,75 
36,91 

20 

86,25 
179.56 

20 
0 

1.193164342 
0,116402569 

1,644853 
0,232805138 
1,959961082 

79,9 
386,91 

20 
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Z-Test: Two Sample for Means 
Reading 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
88.15384615 

327.25 
13 
0 

-0.17212034 
0.43167146 

1.644853 
0.863342921 
1.959961082 

53 
Variable 2 

89.38461538 
337.46 

13 

Variable 1 
88.15384615 

327.25 
13 
0 

-0.04303009 
0.482838712 

1.644853 
0.965677423 
1.959961082 

54 
Variable 2 

88,46153846 
337.46 

13 

Basic Understanding 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
70.71428571 

262.12 
7 
0 

-0.48539051 
0,313699684 

1,644853 
0,627399368 
1.959961082 

Variable 2 
75 

283.59 
7 

Variable 1 
70.71428571 

262.12 
7 
0 

1.423812155 
0,077250475 

1,644853 
0,15450095 

1,959961082 

Variable 2 
58.14285714 

283,59 
7 

Language 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 

z ^riiicai one-iaii 
P(Z<=z) two-tail 1 

Variable 1 
86.25 

179.56 
20 

0 
-1.6253341 

0.052045684 

1 < CL 

Variable 2 

z Critical two-tail "5?^ ? <" 9 H . ^ 

94.9 
386.91 

20 

Variable 1 
86.25 

179,56 
20 

0 
1,174374352 
0,120122615 

1,644853 
0,240245229 
1,959961082 

Variable 2 
80 

386,91 
20 

Z^ -i.^^ 

p -- . 06' 

129 2000 



Z-Test: Two Sample for Means 
Reading 55 56 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88.15384615 
327.25 

13 
0 

0.021515043 
0.49141736 

1.644853 
0.982834719 
1.959961082 

88 
337.46 

13 

88.15384615 
327.25 

13 
0 

-0,27969556 
0.389855606 

1.644853 
0.779711212 
1.959961082 

90.15384615 
337.46 

13 

Basic Understanding 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 70.71428571 69.28571429 70.71428571 60.85714286 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

262.12 
7 
0 

0.161796836 
0.435732914 

1.644853 
0.871465827 
1.959961082 

283,59 
7 

262,12 
7 
0 

1,116398167 
0,132125914 

1,644853 
0,264251828 
1,959961082 

283,59 
7 

Language 
Variable 1 Variable 2 Variable 1 Variable 2 

Mean 86,25 
Known Variance 179,56 
Observations 20 
Hypothesized Mean Difference 0 
z -0,7234146 
P(Z<=z) one-tail 0,234712528 
z Critical one-tail 1,644853 
P(Z<=z) two-tail 0,469425055 
z Critical two-tail 1,959961082 

90,1 86,25 
386,91 179,56 

20 20 
0 

-1,6253341 
0,052045684 

^G,25 ^^.9 

^ LQ3 
-. ,05" 

94,9 
386.91 

20 

P 
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Z-Test: Two Sample for Means 
Reading 57 58 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88.15384615 90.23076923 88.15384615 74.23076923 
327.25 

13 
0 

-0.29045308 
0.385734885 

1.644853 
0.77146977 
1.959961082 

337.46 
13 

327.25 
13 
0 

1,947111369 
0,025760623 

337,46 
13 

Basic Understanding 
Variable 1 Variable 

Mean 70,71428571 
Known Variance 262,12 
Observations 7 
Hypothesized Mean Difference 0 
z 3,155038297 
P(Z<=z) one-tail 0,000802451 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

42,85714286 70,71428571 42,85714286 

7^-71 
Language 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

P .000"? 

0 
-0,70462461 
0,240521865 

1,644853 
0,48104373 
1,959961082 

283,59 
7 

262,12 
7 
0 

3,155038297 
0,000802451 

283,59 
7 

3/j/e2 

7on\ LfZ.^C^ 

Z= 3>\e 
p ^ , GOO'S 

90 
386,91 

20 

86,25 
179,56 

20 
0 

2,162727807 
0,015281006 

74,74 
386,91 

20 
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Z-Test: Two Sample for Means 
Reading 

Mean 

60 
Variable 1 Variable 2 

Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Basic Understanding 

88.15384615 
327.25 

13 
0 

0.494845983 
0.310354418 

1.644853 
0.620708836 
1.959961082 

84.61538462 
337 46 

13 

88.15384615 
327.25 

13 
0 

1.968626411 
0.024497934 

74.07692308 
337 46 

13 

1 :^Cz 
/s 7Q. 0? 

Variable 1 Variable 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 7<̂  

Language 

70.71428571 
262.12 

7 
0 

4.400873932 
5,39518E-06 

31.85714: 
283 P - .OZ 

1,035499749 
0,150217811 

1,644853 
0,300435622 
1,959961082 

Variable 1 Variable 2 
Mean 86,25 
Known Variance 179,56 
Observations 20 
Hypothesized Mean Difference 0 
2 3,992872797 
P(Z<=z) one-tail 3,26539E-05 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

65 
386,91 

20 

86,25 
179,56 

20 
0 

2,677573522 
0,003707925 

72 
386,91 

20 

^G.2.5' 
e 

p ^ ,0000 

z>c 
^G.Z5 72 

-2. -~ 2. 6? 
p - ,OOO4 

132 
2000 



-Test: Two Sample for Means 61 62 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Basic Understanding 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

7o 

Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 7 
88.15384615 

327.25 
13 
0 

0.290453077 
0.385734885 

1.644853 
0.77146977 

1.959961082 

Variable 1 
70.71428571 

262.12 
7 
0 

3.3491945 
0.00040529 

T . • ^ V ^<L 
.71 ^ ' 

Variable 2 
86.07692308 

337.46 
13 

Variable 2 
41.14285714 

'. m 

P -̂  - 000 ^ 

^ w 

0 
-0,03757998 
0,485011225 

1,644853 
0,97002245 

1,959961082 

283.59 
7 

— 

5.4! 
5,9 

2L 

Variable 1 
88,15384615 

327,25 
13 
0 

1 452265385 
0,073213954 

1.644853 
0.146427909 
1.959961082 

Variable 1 
70.71428571 

262.12 
7 
0 

5.581990833 
1.19204E-08 

T -
7 0 . 7 I 

z ̂  
^ v / 

0 
1.371669243 
0.085083271 

1.644853 
0.170166542 
1.959961082 

Variable 2 
77.76923077 

337.46 
13 

Variable 2 
21.42857143 

283,59 
7 

21.HS 

S.S^ 
,G0OO 

^ \ j 

133 2000 



Z-Test: Two Sample for Means 
Reading 63 64 

Variable 1 Variable 2 Variable 1 Variable 2 
Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

88.15384615 
327.25 

13 
0 

1.032722052 
0.150867014 

1.644853 
0.301734027 
1.959961082 

80.76923077 
337.46 

13 

88.15384615 
327.25 

13 
0 

0.333483163 
0.369384863 

1.644853 
0.738769725 
1.959961082 

85.76923077 
337.46 

13 

Basic Understanding 
Variable 1 Variable 2 Variable 1 Variable 2 

Mean 
Known Variance 
Observations 

70.71428571 
262.12 

7 
Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Language 

Mean 
Known Variance 
Observations 

2.119538548 
0.017022429 

7-:>c: 
- 70.7/ ^ 2 

2 ^ Z . i Z 
^ -- - OZ 

^u 

Hypothesized Mean Difference 0 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

1.174374352 
0.120122615 

1.644853 
0.240245229 
1.959961082 

52 
283.59 

7 

We 2 
80 

386.91 
20 

70.71428571 
262.12 

7 
0 

0.517749874 
0.302316382 

1.644853 
0.604632764 
1.959961082 

Variable 1 
86.25 

179.56 
20 

0 
-0.03757998 
0.485011225 

1.644853 
0.97002245 

1.959961082 

66.14285714 
283.59 

7 

Variable 2 
86.45 

386.91 
20 
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Z-Test: Two Sample for Means 
Reading 65 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
88.15384615 

327.25 
13 
0 

0.333483163 
0.369384863 

1.644853 
0,738769725 
1,959961082 

Variable 2 
85.76923077 

337.46 
13 

Basic Understanding 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
70,71428571 

262,12 
7 
0 

0,517749874 
0,302316382 

1,644853 
0,604632764 
1,959961082 

Variable 2 
66.14285714 

283.59 
7 

Language 

Mean 
Known Variance 
Observations 
Hypothesized Mean Difference 
z 
P(Z<=z) one-tail 
z Critical one-tail 
P(Z<=z) two-tail 
z Critical two-tail 

Variable 1 
86,25 

179,56 
20 

0 
0,676439627 
0,249380711 

1,644853 
0,498761422 
1.959961082 

Variable 2 
82.65 

386.91 
20 
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