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RINER, PHILLIP SCOTT, Ed.D. A Study of the Criterion-
Related Validity of North Carolina's Teacher Performance 
Appraisal Instrument. (1988) 
Directed by Dr. John Van Hoose. 166 pp. 

The purpose of the research was to test the criterion 

validity of a high inference rating scale the North 

Carolina Teacher Performance Appraisal Instrument (TPAI). 

In 1987 North Carolina State Department of Public 

Instruction mandated annual evaluation of teachers in each 

school district utilizing the TPAI. The TPAI is composed 

of eight functions, five based on effective teaching 

research and three derived by professional consensus found 

in the literature. The TPAI is administered by principals 

and other personnel who have received specific training in 

the use of the instrument. Teachers are ranked on each of 

the eight functions using a six point scale ranging from 

Unsatisfactory to Superior. 

A sample of 40 teachers and 400 students were used to 

calculate partial correlation coefficients between each 

TPAI function rating and student achievement as measured by 

the California Achievement Test (CAT). Within-class 

regression was employed to estimate average student gains 

for each teacher. Stepwise multiple regression was used to 

select the student variables to be held constant. Student 

variables used to statistically equate classrooms were 

grade, IQ, number of absences during the first six months 

of school and student sex. 



The study found only one TPAI function (Non-

Instructional Duties) to be significantly related (p < .05) 

to total achievement as measured by the CAT. The data 

revealed a significant positive relationship between each 

TPAI function rating and estimated student achievement in 

math with coefficients ranging from .36 to .48 (p < .05). 

There was no significant relationship between TPAI rating 

and estimated student achievement in reading. 

Five of the 64 correlations between student variables 

and TPAI function rating scores were significant (p < .05). 

It was concluded that there was a relationship between TPAI 

rating and class composition although the implication of 

the relationship is unclear. The data revealed no 

significant relationship between teacher variables and TPAI 

rating. 
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CHAPTER I 

INTRODUCTION 

During the course of the 1980"s, North Carolina's 

Department of Public Instruction (NCSDPI) responded to a 

series of legislative mandates concerning the improvement 

of instruction in North Carolina's public schools. The 

process of teacher education and teacher evaluation was 

subject to particular scrutiny. The state legislature, 
$ 

through a series of actions, mandated a major revision of 

teacher evaluation practices. An increased attention to 

initial licensure and tenure policies accompanied this 

reexamination of current practices in teacher evaluation. 

Also, the possibility of establishing a promotion and 

salary system based on teacher evaluation was placed under 

study. 

The vehicle selected to satisfy this mandate was an 

evaluative rating scale developed by NCSDPI specifically 

for use in North Carolina schools. It was to be 

administered by school principals and other trained 

personnel. The state legislature charged NCSDPI to develop 

this instrument based on an extensive examination of the 

empirical research on teacher effectiveness which had 

accumulated since 1960. It was hoped that by employing 
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empirical research, rather than professional consensus, an 

instrument would be developed that covered the essential 

aspects of teaching in a generic omnibus format that could 

be objectively administered and defended. The resulting 

instrument based on this literature was a high inference 

rating scale called the Teacher Performance Appraisal 

Instrument (TPAI). 

The TPAI, however, has not been empirically defended 

and there is great doubt among educational professionals in 

North Carolina as to whether the legislative mandate has 

been successfully completed (Williams, et al., 1987). 

While the instrument provided copious references to 

empirical research for each item in the instrument, formal 

criterion validity studies and a technical manual have yet 

to be provided by the TPAI developers. This study 

addressed the question "Does the TPAI rating scale indicate 

which teachers are most successful in bringing about basic 

skill gains in students?" 

An Historical Perspective 

Although teacher rating has been a formal method of 

teacher evaluation since the turn of the century, these 

ratings have been based primarily on criteria established 

through professional or administrative consensus. 

Criterion validity and reliability for most of these 

systems have not been established. A bureaucratic 
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©valuation process for teacher evaluation has emerged in 

American public schools (Darling-Hammond, 1986). In this 

bureaucratic model administrators conduct a few classroom 

observations and report their findings in the form of a 

general rating. The evaluation instrument employed is 

usually composed of various standardized criteria using 

ratings on a three- or five-point scale (Darling-Hammond, 

1986). These rating scales are often developed from 

consensus measures derived from surveys designed to 

ascertain what those in the profession consider good 

teaching practice. This has been a popular source of 

evaluative criteria and is almost assured to have face 

validity. These professional opinion polls, however, 

typically reflect what is currently fashionable in teaching 

rather than what is defensible in practice. The resulting 

rating criteria are generally thought to reflect the kind 

of learning environment a teacher creates in the classroom 

rather than teaching effectiveness in meeting specified 

goals (Darling-Hammond, 1986). 

The subjective judgmental practices of the past have 

persisted, at least in part, because of a lack of a 

substantial body of empirical knowledge about teaching. 

Practices such as being judged by appearance and dress were 

tolerated by teachers even in the late 1970*s (Kowalski, 

1978) primarily because no one knew of a better system. 
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Teachers also had little influence over the direction of 

evaluation practices. 

During the 1970's and 1980's, what was known about 

teaching increased dramatically as a result of a body of 

studies known as effective teaching research. Likewise, 

the demands for efficient and effective education for every 

child steadily increased. Renewed pressure on educational 

institutions to provide evidence of their effectiveness 

required an objective and rational approach to teacher 

evaluation. North Carolina's Teacher Performance Appraisal 

Instrument (TPAI) was an attempt to provide a rational, 

defensible, and fair method of evaluating the quality of 

instruction provided by North Carolina's teachers. 

TPAI Development and Use 

Developers of the TPAI were given three guidelines to 

be followed. First, any practice expected of teachers 

should be equally applicable to effective teaching 

regardless of the teacher's grade level or subject area 

assignment. Second, the practice must be identified as 

desirable in more than one effective teacher study. Third, 

the teacher could alter the behavior identified as 

effective; that is, the teacher could learn to exhibit the 

practice (NCSDPI, 1986b). 

Based on an extensive review of teaching research 

literature sponsored by the NCSDPI, twenty-eight practices 
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that appeared to relate directly to classroom teaching were 

identified. These in turn were clustered under five major 

functions: 

1. Management of Instructional Time (four practices) 

2. Management of Student Behavior (five practices) 

3. Instructional Presentation (eleven practices) 

4. Instructional Monitoring of Student Performance 

(four practices) 

5. Instructional feedback (four practices) 

Three additional functions were later added to the 

TPAI for use with tenured teachers consisting of ten 

practices that were considered job related but not 

necessarily a part of daily practice. They were: 

6. Facilitating Instruction (five practices) 

7. Communication Within the Education Environment 

(two practices) 

8. Performing Non-Instructional Duties (three 

practices) 

From this total of thirty-eight practices, the Teacher 

Performance Appraisal Instrument (TPAI) was established and 

piloted (NCSDPI, 1986). A copy of the instrument can be 

found in Appendix A. 

Each of the eight functions were to be scored on a 

one-to-six scale for which a rating of "one" indicated an 

unsatisfactory demonstration of that cluster of skills and 

a "six" indicated a superior demonstration. While these 
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practices were established as independent criteria, a 

normative meaning was appended to the function definitions 

thus making it unclear whether teachers were to be rated by 

an external explicitly stated criteria or whether teachers 

were compared to one another in a normative fashion. The 

following explanation of an unsatisfactory performance is 

an example of the dual standards presented to evaluators: 

Performance within this function area is 
CONSISTENTLY INADEQUATE/UNACCEPTABLE and MOST 
practices require CONSIDERABLE IMPROVEMENT to 
fully MEET MINIMUM PERFORMANCE EXPECTATIONS. 
Teacher requires CLOSE AND FREQUENT SUPERVISION 
in the performance of ALL RESPONSIBILITIES. 

Teacher's performance on this major function area 
could be characterized as being in the BOTTOM 5% 
of ALL THE TEACHERS IN NORTH CAROLINA. (NCSDPI, 
1985a, Transparency 7.8) 

The implication was that five percent of North Carolina 

teachers were to be found unsatisfactory in each function 

regardless of the overall quality of teaching found 

statewide. 

Implementing the TPAI Process 

To disseminate the new scale and to educate school 

personnel concerning the TPAI process, an extensive 

statewide series of interrelated workshops was developed 

around the instrument and made available to local education 

agencies. These included: 

-Effective Teacher Training (ETT) for teachers, 
evaluators and other staff (30 hours). 
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-Teacher Performance Appraisal Training (TPAI) 
for evaluators and interested other staff (24 
hours). 

-Professional Development Plans (PDP) for those 
who assist staff with professional growth needs 
(6 hours). 

-Mentor/Support Team Training (M/STT) for those 
who assist beginning or initially certified staff 
(30 hours). (NCSDPI, 1986b, p. 6) 

This extensive network of training programs cleared 

the way for the North Carolina State Board of Education 

(NCSBE) to mandate annual evaluation of certified teaching 

personnel (NCSDPI, 1986b). Through this sequence of 

events, the TPAI became the official method for the 

evaluation of all teachers in North Carolina's public 

schools on July 1, 1987. 

Purpose of Study 

The purpose of this study was to establish and examine 

criterion-related validity evidence for North Carolina's 

TPAI against the criterion of effective teaching. In 

evaluating tests, the most important consideration is 

validity. Validity refers to "the appropriateness, 

meaningfulness, and usefulness of the specific inferences 

made from the test score" (AERA, APA and NCME, 1985, p. 9). 

Test validity cannot be established unilaterally. 

Evidence must be collected which supports the specific 

inferences to be made of test results. This evidence can 

be accumulated by a variety of means, including evidence 
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gathered on similar instruments used in similar situations 

(AERA et al., 1985). The process of establishing validity 

is a process of gathering a preponderance of evidence to 

support a generalization about the appropriateness of a 

particular pattern of inferences in a given set of 

circumstances. 

Although several criteria could be proposed for 

evaluating the criterion validity of the TPAI, the most 

logical choice would be measures of student achievement. 

The content validity evidence presented by NCSDPI for five 

of the eight TPAI functions refers to instructional 

practices. The basis for the inclusion of specific items 

in these five functions consisted mainly of correlational 

studies between teacher behavior and various measures of 

student achievement. Student achievement was the dominant 

criterion cited for the construct "effective practice" 

being the criteria 109 times from a total of 190 citations. 

It was primarily to this evidence that this criterion 

validity study was directed. 

Three of the eight functions concern the maintenance 

of a professional posture (e.g. maintaining records) and 

are defended by reasoned argument found in the literature 

and from commonly expected functions of teachers (e.g. 

treating all students fairly) (NCSDPI, 1985b). In effect, 

these last three functions are consensus based. They are 

used only for tenured personnel and are not used in the 
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evaluation of initially certified personnel. These three 

functions were included in the study and compared to 

achievement criteria. If the validity coefficients for 

these functions are as strong as the research based 

functions, then there is evidence that consensus based 

measures have equal utility in teacher evaluation. 

To establish the criterion-related evidence necessary 

to evaluate the proposed inferences from the TPAI 

evaluation results, three avenues of investigation were 

pursued: (1) the relation of TPAI to student achievement, 

(2) the relation of TPAI to student variables other than 

achievement and (3) the relation of TPAI to teacher 

variables. 

TPAI and Student Achievement 

It is claimed by test developers that the TPAI can 

function as a valid measure of the teaching skills 

necessary to bring about changes in pupils' abilities to 

perform basic academic skills. If this is correct, there 

would be a statistically significant positive correlation 

between the teacher's TPAI rating and his or her students' 

achievement. While a direct measure of pretest-posttest 

gain is desirable, these gain scores are subject to several 

methodological problems. For example, it is known that 

many variables effect student achievement and may account 

for as much as 80* of the non-instructional variance in 



achievement among students. Since students are not 

randomly assigned, these variables can favor one teacher 

and disadvantage another when measuring achievement test 

gains. To correct this problem, the major moderating 

variables that effect student achievement were controlled. 

These non-instructional student variables were those which 

the teacher could not reasonably be expected to affect. 

Included were family status, IQ, days in attendance, number 

of parents in the home and the family's economic situation 

as indicated by participation in the federal lunch 

assistance program. All gain scores are subject to 

distortion due to regression (Glass and Hopkins, 1984). A 

method of estimating student gains utilizing a within-

class regression technique developed by Medley, Coker, and 

Soar (1984) was employed to control for this distortion. 

The content validity evidence provided for the TPAI 

indicated that some teaching functions are most successful 

in teaching material that is highly structured. Therefore, 

certain TPAI items may be better predictors of student 

achievement in some subjects than others. To make the 

research design sensitive to these possibilities, a 

concurrent validity coefficient for each function on the 

TPAI was constructed using an achievement measure for math, 

reading, and a total composite of basic skills. 
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TP AI and Student Variables 

It is claimed by the TPAI test developers that the 

TPAI is an omnibus measure of teacher effectiveness which 

is not affected by class composition or teaching assignment 

(NCSDPI, 1986b). If the test is applicable to all teaching 

situations, then all teachers would have had an equal 

chance for a favorable TPAI rating. To test this 

assumption simple zero-order correlations between teacher 

TPAI scores and student variables were calculated. It was 

hypothesized that these relationships would be equal to 

zero. Bias would be indicated if a statistically 

significant relationship between a student variable and the 

teacher's TPAI rating were found. 

TPAI and Teacher Variables 

Evaluations should address the teacher's skills in 

meeting the stated criteria. Evaluations should not 

discriminate among teachers by race, sex, age, or 

seniority. It was important to test the TPAI for bias in 

these areas while establishing validity evidence. If the 

TPAI is bias-free in regard to these teacher variables, 

then one would expect simple zero-order correlations 

between teacher TPAI ratings and teacher variables to be 

equal to zero. However, it is possible that some teacher 

variables may have a correlation with TPAI results. In 

these cases the bias may be justified only if the teacher 
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variable has a similar significant relationship to student 

achievement. 

Major Hypotheses 

The method of study was a statistical analysis of the 

TPAI function and composite scores of elementary teachers 

in grades two through six and their relationship to student 

achievement and student variables. Additionally, a 

statistical analysis of the TPAI function and composite 

scores and their relationship to teacher variables was 

conducted using elementary teachers with assignments in 

grades one through six and exceptional children's programs. 

Secondary teachers were omitted from the study due to a 

lack of criterion measures suited to comparisons across 

teachers. 

Analysis of these data provided evidence to test the 

following major hypotheses: 

Hypotheses Concerning Criterion 

Validity Coefficients 

Hi: There is a significant positive relationship 

between TPAI total score and estimated student 

gains of the CAT total score using within-class 

regression. 



Ha: There is a significant positive relationship 

between each TPAI function score and estimated 

student gains of the CAT total score using 

within-class regression. 

Ha: There is a significant positive relationship 

between TPAI total score and estimated student 

gains on the Math subtest of the CAT using 

within-class regression. 

H-»: There is a significant positive relationship 

between each TPAI function score and estimated 

student gains of the Math subtest of the CAT 

using within-class regression. 

Ho: There is a significant positive relationship 

between TPAI total score and estimated student 

gains on the Reading subtest of the CAT using 

within-class regression. 

He: There is a significant positive relationship 

between each TPAI function score and estimated 

student gains of the Reading subtest of the CAT 

using within-class regression. 



14 

Hypotheses Concerning Systematic Bias 

Hr: The zero order correlation coefficients 

between TPAI function scores and the class mean 

(or ratio) of the student variables of race, sex, 

IQ, past achievement, age, grade, economic 

status, attendance, or family structure are equal 

to zero. 

He: The zero order correlation coefficients 

between TPAI function scores and the teacher 

variables of age, sex, race, highest earned 

degree, grade taught, years teaching in school, 

years teaching in system, or total years of 

teaching experience are equal to zero. 

Significance of the Study 

Validity studies of evaluation measures are always 

poignant to test users. A wide range of validity evidence 

should be presented by test developers. This researcher 

could not locate any study concerning the criterion 

validity of the TPAI in the datafiles of the Education 

Resources Information Center (ERIC). Only two documents 

were found that mention North Carolina's TPAI; both were 

documents dealing with the training of evaluators in the 

use of that instrument and contained limited information on 

its reliability (NCSDPI, 1986a; NCSDPI, 1986b). 
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NCSDPI Personnel Relations Division, which supervised 

the implementation of the TPAI program, was unable to 

supply a technical manual for the TPAI containing the 

typical statistics on reliability and validity. The most 

recent study produced by the Division of Personnel 

Relations was typical of the limited research concerning 

the TPAI. This study was a large scale survey of teachers 

and evaluators ascertaining the attitudes of personnel 

involved in the evaluation process. The study did not 

reflect criterion validity issues (Stacey, 1988). 

Validity studies on teacher rating scales are 

uncommon. Lancelot et al. (1935), Reavis and Cooper 

(1945), Capie (1980b) and Medley and Coker (1987) 

consistently found low correlations with student 

achievement and various teacher evaluation rating scales. 

Medley and Coker (1987) noted the scarcity of criterion 

validity studies on rating scales which have been used to 

judge teacher effectiveness: 

Although the question of whether or not these 
judgments are valid is a natural and important 
one, it is rarely asked. The validity of 
principals' judgments of the effectiveness of the 
teachers they supervise is generally taken for 
granted (p. 138). 

Medley and Coker (1987) were able to cite eight studies 

examining the validity of principals' judgments since 1935. 

Each study concluded that there was no appreciable 

agreement between principals' judgments of teacher's 

effectiveness and the amount students learn. Seven of the 



studies were conducted prior to 1954. The present study 

explored a major gap in the teacher evaluation literature. 

There is an increasing danger for the misuse of 

teacher rating scales as the use of tests and evaluation 

measures proliferate. This is particularly true in "high 

stakes" testing where substantive decisions are made 

utilizing the test score as a decision-making criteria such 

as the use of the TPAI as a certification instrument. The 

experimental use of the TPAI as a tool for defining and 

granting career ladder promotions further emphasizes the 

importance of a criterion validity study. 

Williams et al. (1987) philosophically note in 

examining the effect of TPAI use on teaching style, 

"There's many a slip between the cup and the lip" (p. 26) 

claiming that current practice falls short of stated goals. 

In combating the potential for misuse of tests and 

evaluation measures, as well as governing their 

construction and guiding their use, the American Education 

Research Association (AERA), the American Psychological 

Association (APA), and the National Council on Measurement 

in Education (NCME) established the Standards for 

Educational and Psychological Testing (AERA et al., 1985). 

The Standards provides guidelines for the development and 

use of tests and measures. Tests for which these standards 

are designed to apply are broadly defined and "include 

standardized ability...instruments, diagnostic and 
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evaluative devices, interest inventories, personality 

inventories, and projective instruments" (AERA et al., 

1985, p. 3). 

The Standards consistently reiterate the 

responsibilities of test developers and test users. Test 

users are urged to "have a sound technical and professional 

basis for their actions, much of which can be derived from 

research done by test developers and publishers" (AERA, et 

al., 1985, p.3). The test user is encouraged to rely 

"heavily upon the developer's research documentation that 

is clearly related to the intended application" (AERA et 

al., 1985, p. 3). The absence of this supporting document 

reiterates the need for studies exploring various aspects 

of the TPAI. 

The Standards outlines primary requirements that 

should be met by all tests before their operational use 

unless a "sound professional reason is available to show 

why it is not necessary, or technically feasible, to do so 

in a particular case" (AERA, et al., p. 2). The following 

standards are especially applicable to the TPAI: 

Standard 1.1 Evidence of validity should be 
presented for the major types of inferences for 
which the use of a test is recommended. A 
rationale should be provided to support the 
particular mix of evidence presented for the 
intended uses. (Primary) 

Standard 1.2 If validity for some common 
interpretation has not been investigated, that 
fact should be made clear, and potential users 
should be cautioned about making such 
interpretations. Statements about validity 
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should refer to the validity of particular 
interpretations or of particular types of 
decisions. (Primary) 

Standard 1.11 A report of a criterion-related 
validation study should provide a description of 
the sample and the statistical analysis used to 
determine the degree of predictive accuracy. 
Basic statistics should include numbers of cases 
(and the reasons for eliminating any cases), 
measures of central tendency and variability, 
relationships, and a description of any marked 
tendency toward nonnormality of distribution. 
(Primary) 

Standard 1.12 All criterion measures should be 
described accurately, and the rationale for 
choosing them as relevant criteria should be made 
explicit. (Primary). 

Standard 1.13 The technical quality of all 
criteria should be considered carefully. 
Criteria should be determined independently of 
predictor test scores. If evidence indicated 
that a criterion measure is affected to a 
substantial degree by irrelevant factors, this 
evidence should be reported. If special steps 
are taken to reduce the effects of irrelevant 
factors, these steps should be described in 
detail. (Primary) 

Standard 1.14 When criteria are composed of 
rater judgments, the degree of knowledge that 
raters have concerning ratee performance should 
be reported. If possible, the training and 
experience of the raters should be described. 
(Primary) (AERA et al., 1985, pp. 13-16). 

These six primary standards concerning validity issues 

relate directly to the development and use of the TPAI 

instrument. As of this writing, no published source of 

this validity information listed as a primary requirement 

by the Standards could be found by the author through 

exhaustive data searches and inquiry. The Standards 



19 

require that such information be readily available to users 

of the test. 

Considerable evidence was presented by NCSDPI in the 

North Carolina Performance Appraisal Training Program 

(1985b) and the North Carolina Effective Teaching Training 

Program (1985a) to establish the content validity of each 

TPAI function. Neither document addressed the validity of 

the actual certification and promotion inferences to be 

made by users of the TPAI. Content validity evidence is 

considered by the Standards as inadequate unless the 

connection between job and test is close and direct. 

Standard 10.5 addresses the issue of offering content-

related validity as evidence supporting test use in 

employment related decisions: 

When the content-related validation evidence is 
to stand as support for the use of a test in 
selection or promotion, a close link between test 
content and job content should be demonstrated. 
(Primary) (AERA et al., 1985, p. 61) 

The Standards expands the meaning of this standard by 

providing an explanatory comment: 

For example, if the test content samples job 
tasks with considerable fidelity (e.g., actual 
job samples such as machine operator) or, in the 
judgment of experts, correctly simulates job task 
content (e.g., certain assessment center 
exercises), or samples specific knowledge 
required for successful job performance (e.g., 
information necessary to exhibit certain skills), 
then content-related validity can be offered as 
the principal form of evidence of validity. If 
the link between the test content and the job 
content is not singular and direct, additional 
evidence is required. (AERA et al., 1985, p. 61) 



Teaching is an exceedingly complex task and no singular or 

combined line of direct evidence defining effective 

teaching has been forthcoming (Berliner, 1984). Clearly, 

additional evidence of validity is needed for the TPAI. 

This criterion-related validity study provided basic 

knowledge to help users appropriately employ the TPAI 

instrument and address the most critical issues presented 

by the Standards. 

Standardized Achievement as an 

External Criterion 

Standardized achievement tests such as the California 

Achievement Test (CAT) have been criticized as being 

invalid criterion as a measure of effective teaching 

because the test content may not measure what is taught in 

the classroom (Glass, 1977; Medley, Coker and Soar, 1984). 

The objection to the evaluation of teachers by these scores 

has focused on a potential lack of curricular relevance at 

the classroom level (Medley, Coker and Soar, 1984). The 

set of circumstances in this study suggested that empirical 

evidence indicated that TPAI items are related to student 

achievement as measured by standardized achievement tests. 

The researcher's use of the CAT as a criterion in this 

study was supported by the CAT'S use by the NCSDPI as a 

fundamental tool for student and school assessment. For 

example, the CAT has been employed as major criteria for 
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selection of children into programs for the academically 

gifted. The CAT has been employed as a primary criteria 

for mandatory summer school for third, sixth, and eighth 

graders. School and system-wide CAT results have been 

distributed to newspapers and televisions stations by local 

educational agencies as part of efforts toward public 

accountability. It has also been a conation practice for 

schools and school systems to report their test results in 

public relation brochures. The CAT has been a common 

criterion by which citizens have judged their schools. If 

the TPAI were to be found incapable of identifying teachers 

who are successful in obtaining basic skill gains in 

students as measured by the CAT, it would be unlikely to 

assist schools in obtaining the widely held goal of 

increasing achievement test scores. Likewise, if the TPAI 

were shown to be a predictor of student achievement, 

ignoring this evaluative tool in developing and promoting 

teacher skill would be negligent unless substantive 

negative consequences could be demonstrated. 

The wisdom of the state testing and evaluation policy 

may be debated. However, the purpose of the study was to 

establish the concurrent validity of inferences when the 

TPAI was considered a measure of teacher effectiveness. 

These inferences must be made within the curricular 

framework established by the NCSDPI. This framework 



included achievement tests as an integral component to 

school improvement. 

It is important to also point out that this study did 

not propose to evaluate teachers by the achievement gains 

of their pupils. What was being evaluated was the 

predictive ability of the TPAI to account for pupil 

achievement, a claim that was inherent in the instrument 

design. While it is quite possible that some effective 

teachers may teach an agenda that obtains basic skills in 

ways that penci1-and-paper achievement tests such as the 

CAT do not measure, it is equally possible that some 

teachers may not give each student an opportunity to learn 
I 

the basic skills necessary to do well on these tests. 

School governing bodies in North Carolina have required 

each teacher to make these opportunities available to each 

student. The provision of the opportunities has been an 

integral part of the expected job function. It was well 

within the purview of these bodies to establish these 

curricular goals. If basic skills as measured by 

standardized tests were accepted parts of the curriculum 

prior to and during the course of the study (and their use 

indicates they were), then use of standardized tests as a 

measure of student achievement by this study was justified. 
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Limitations of Study 

This study provided evidence concerning the criterion 

validity of the TPAI in light of its proposed use as an 

evaluative instrument to identify those teachers who are 

most effective in developing basic skills in their 

students. The study was limited to TPAI use in the 

elementary school. The criterion for this study was the 

CAT as commonly administered and utilized in the North 

Carolina schools systems. There are multiple criteria for 

validating any instrument. The validation evidence 

provided by this study cannot be considered definitive. 

Additional studies are needed to establish the validity of 

the TPAI in light of the broad inferences to be made on its 

results. This study, however, provides objective empirical 

evidence utilizing a design that may be readily replicated. 

It directly addressed the validity of common inferences 

made from the TPAI. 

Summary 

Teacher evaluations are considered important avenues 

for appropriate school governance and potential school 

improvement. The public's need for protection from 

incompetent or ineffective teachers cannot be ignored. 

Employment of recent research on teaching and teacher 

evaluation is a judicious course of action, but certain 

safeguards must be provided teachers. The interplay 



between the public's right to effective teachers and the 

teacher's right not to be subjected to arbitrary or 

misleading evaluation creates a need for a framework of 

standards. 

The joint Standards for Educational and Psychological 

Testing of the AERA, APA, and NCME provide prudent and 

respected professional standards to mitigate the conflict 

between the public's right to protection and the teachers' 

rights to a fair, unbiased and valid appraisal of their 

work. These standards indicate the need for a criterion 

validity study of any measure for licensure, certification, 

and promotion. This study provides evidence concerning the 

criterion validity of North Carolina's TPAI. The TPAI has 

been used as a licensure measure and has been proposed as a 

measure to determine teacher promotion. 

The method of study was a statistical analysis used to 

develop a concurrent validity coefficient between the TPAI 

rating and a criterion of teacher effectiveness. The 

criterion selected for the study was the California 

Achievement Test which was mandated by the state of North 

Carolina and was used by the state to evaluate student 

academic competence in the basic skills. North Carolina 

used the CAT as preliminary evidence for mandatory summer 

school and suggested retention of pupils. Furthermore, the 

content validity study presented in North Carolina's 

Performance Appraisal Training Program (1986b) contained 



109 references to studies of effective teacher practices 

using student achievement as the criterion. The majority 

of these refer to standardized measures of achievement. 

The study also evaluated possible bias of TPAI ratings 

through the correlation study of selected student and 

teacher variables. While the presence (or absence) of a 

statistically significant correlation (alpha - .05 with a 

non-directional hypothesis) is not adequate evidence of 

unfairness, the presence of bias as indicated by these 

statistics may negate the test developer's claim for 

omnibus application among teachers of all assignments and 

experience levels. 

Criterion validity evidence, as indicated by the 

Standards, is the primary responsibility of the test 

developer. Considering the lack of that evidence, the 

current study was an application of applied research that 

may have far-reaching consequences and enlighten an 
i 

essential area of study in the evaluation of teachers. 

Chapter II considers the historical antecedents 

leading to North Carolina's current interest in teacher 

evaluation. Past attempts to develop rating scales that 

predict student achievement are examined as well as the 

methodological problems inherent in those attempts. 

Finally, the effective teaching research used to develop 

the instrument and provide the content validity evidence is 

examined and its use as a validating criteria scrutinized. 
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CHAPTER II 

A REVIEW OF THE LITERATURE 

The current efforts to evaluate teaching have many 

precedents. The TPAI is a practical convergence of three 

of these streams of activity in education. The first 

stream is the continuing effort to evaluate individual 

teachers and teaching so that good teaching might be 

nurtured and rewarded. The second stream is the activity 

centering around the recurring issue of school direction 

and improvement. This topic generalized in the 1980's as 

the accountability movement. The third stream is the ever-

increasing body of knowledge referred to as effective 

teaching research. This knowledge base is primarily 

composed of correlational studies of observed teacher 

behavior and student achievement criteria. 

These three streams, evaluation processes and purposes 

(historical); career ladders, merit pay, and accountability 

(political); and the research on effective teaching 

(scholarly); each make a unique contribution to the 

formulation and utilization of the TPAI. To analyze the 

instrument solely on its scholastic merits or its political 

issues would surely result in a misunderstanding of the 

TPAI utilization in the North Carolina schools and distort 

the validity issues. Therefore, the literature of each 
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field as it pertains to the story of North Carolina's 

movement toward the creation and use of the TPAI as its 

primary evaluative instrument is presented. 

An Historical Perspective on 

Teacher Evaluation \ 

Socrates was executed in 399 B. C. for having 

corrupted the youth of Athens by his teachings. In 1616 

Galileo received a formal warning that his teachings 

concerning the Copernican theory of planetary motion was 

contrary to Church teachings. He was imprisoned and, under 

threats of torture, told to recant his views. He obliged. 

In 1925 John Scopes, a Tennessee teacher, was placed on 

trial for violating a state law banning the teaching of the 

theory of evolution in the Tennessee pubic schools. He was 

found guilty, fined $100, and had his conviction overturned 

on a technicality. Teacher evaluation has an historical 

entangling relationship with censorship and political 

control of ideas and the education of youth. History 

records elaborate teacher evaluation procedures dating more 

than 2000 years ago. Doyle (1983) offered this vignette 

describing the avenue of remedy for the father who is 

unhappy with his son's teacher. 

In Antioch in about 350 A. D. any father who felt 
dissatisfied with the performance of the teacher 
in whose care he had placed his son had the 
privilege of examining the boy, or having him 
examined by competent authority, to determine 
whether the teacher might have been neglecting 
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his duty. If the examination indicated that the 
teacher had indeed been neglectful, the father 
could enter a formal complaint against the 
teacher and have the case tried by a panel of 
teachers and laymen. Should the trial confirm 
the teacher's negligence, the father would be 
permitted to transfer his son—along with his 
patronage and fees—to another teacher. This 
evaluation would be an important matter to most 
teachers because ...[they often] derived the 
whole of their incomes from these fees. (p. 3). 

The issues of governance and control of teaching are not 

new. They are surrounded by suspicion and justified by 

necessity. 

The modern threads of teacher evaluation in the United 

States can be gleaned from the literature just decades 

after the close of the common school movement. Kappa Delta 

Pi initiated its research publications in 1935 with the 

publication of The Measurement of Teaching Efficiency 

(Lancelot et al., 1935) and was subject to a review 

committee containing, among others, E. L. Thorndike and W. 

H. Kilpatrick. There exists in the monograph an early 

recognition of the magnitude of the problem involved in 

doing teacher evaluations. Thus the editor was prompted to 

advise the reader: 

The reader who hopes to find here a blueprint 
giving him a short and easy way to judge the 
efficacy of teaching will be disillusioned. The 
more thoughtful reader who is willing to try to 
understand the all but insurmountable 
difficulties of the problem will find in these 
studies relationships worthy of his careful 
attention, as well as new and stimulating methods 
of attack. (Walker, 1935, p. ix). 



This advice is as applicable to readers of this research 

endeavor as it was to readers in 1935. The results of 

teacher evaluation studies are never definitive and almost 

always illustrative of the difficulty of evaluating 

teachers. 

The Role of Values in Establishing 

Validation Criteria 

Several difficulties had presented themselves to the 

early researchers that prevented a satisfactory resolution 

to the task of measuring teacher efficiency. Educators 

have been unable to agree on "who is a good teacher or what 

are the concrete manifestations of teaching ability" 

(Walker, 1935, p. x). The diversity of philosophical 

approaches forbad the construction of any universal measure 

of teaching ability. Thus, the problem of value judgments 

preceding and structuring an ostensibly empirical activity 

was painfully evident to teaching researchers by 1935. The 

questions of values in validity studies cannot be ignored. 

Cronbach examined the role of values in establishing 

criteria for validation studies. 

When observations at the end of instruction are 
used to determine how successful some educational 
activity has been, the interpretation embodies 
value judgement. If the values are not 
acceptable, the conclusion is not acceptable. An 
evaluation battery is a collection of procedures 
used to decide whether a given educational 
program is satisfactory, whether the individual 
student has made satisfactory progress, etc. The 
conclusion that posttest performance is 
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satisfactory (or unsatisfactory) is warranted 
only if there is a match between the test content 
and educational aims. Hence the validity of an 
evaluative conclusion depends on the value 
question: Did the tests appraise the qualities I 
consider it most important to teach? That 
question might elicit a positive answer from one 
educator and a negative one form another looking 
at the same tests (p. 459). 

The diversity of philosophical approaches among teachers, 

the varying hierarchy of goals in instruction and 

differences in the needs of students create for teachers an 

environment where teachers must act in adaptive and 

flexible ways. Teacher values as well as institutional 

values shape not only teacher behavior, but the objectives 

the he or she may select. In a field where circumstances 

are fluid and the needs of children are diverse, the 

independently functioning teacher will rely on his or her 

values to guide and direct the instructional program 

offered to the class of children. The dilemma of the 

evaluator is how to assess the independent activity of 

teachers and assess the basic instructional goals common to 

all classrooms. 

Assessing Teaching bv 

Teacher Behavior 

A second problem continues to perplex current 

researchers. Because of a lack of agreement in desired 

pupil outcomes, teaching must be measured, it was thought, 

directly by assessment of the teacher rather than 
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indirectly through pupil change. The latter is far more 

desirable, particularly in light of validity considerations 

because changes in pupils are precisely the outcomes for 

which teaching is designed. 

Walker (1935) concluded her analysis of teacher 

evaluation studies by succinctly summarizing the 

fundamental problem in the validation of teacher 

effectiveness and teacher rating: 

The lack of an adequate, concrete, objective, 
universal criterion for teaching ability is' thus 
the primary source of trouble for all who would 
measure teaching. One typical method of attack 
used in rating scales is to compile a list of 
broad traits supposedly desirable for teachers, 
with respect to which the rater passes judgment 
on each teacher. This amounts to an arbitrary 
definition of good teaching, which is subjective 
and usually vague, but it does not necessarily 
lead to an identification of it. Only if the 
traits themselves can be reliably identified can 
their possessor be identified as a "good teacher" 
according to the definition laid down in the 
scale. Even when the scale is made quite 
specific, relating not to general traits but to 
concrete procedure, the fundamental difficulty 
remains, that there is no external and generally 
accepted criterion against which the scale can be 
validated to establish the significance of its 
items. (p. xi). 

Correctly identifying and classifying teacher behavior is a 

complex task. Selecting and defending those behaviors to 

be used as criteria is even more complex. The inevitable 

difficulty is that teacher behavior may be designed to 

bring about a multitude of results. Spotting teacher 

behaviors thought to be effective in bringing about a 

particular result is only part of the evaluation task. How 
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well suited the teacher activity is toward realizing the 

specific objective in the instructional period is certainly 

appropriate and probably essential to fair evaluation. 

Behavior, without knowledge of its intent, is only a 

partial criteria for evaluating teachers. 

Student Variables as Predictors of 

Teaching Success 

A third problem was also becoming evident and was 

confirmed, if only by controversy, with the Coleman studies 

(1966). Researchers strongly suspected in 1935 that a 

child's subject matter achievement is more closely related 

to his own ability and previous learning than to the 

instruction he or she receives from a teacher. Likewise, 

it was noted that pupil success was related to factors 

other than student ability and quality of instruction. How 

to attribute student achievement to individual factors 

remains a monumental difficulty in effective teaching 

research. 

Early Failures of Teacher Evaluation 

to Enhance Instruction 

The three studies in The Measurement of Teaching 

Efficiency (Lancelot et al., 1935) were unsuccessful in 

defining successful teaching practices but were uncannily 

accurate in isolating the major difficulties in teacher 
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evaluation that have plagued subsequent researchers. But 

the elusiveness of success did not dampen the move toward 

measuring teacher contributions to the education of 

children. By 1945 the evaluation of teachers was 

widespread and many researchers were concerned with the 

state of affairs. Conducting a major study concerning the 

evaluation of teacher merit, Reavis and Cooper (1945) 

acknowledged the spotty record of teacher evaluation and 

the increasing necessity to provide fair and accurate 

assessment. 

The evaluation of merit is a matter of great 
importance both to officials responsible for the 
management of the schools and to teachers 
interested in professional security. Boards of 
education insist that the merit of teachers be 
carefully evaluated and not be taken for granted 
or determined by the snap judgment of 
professional officers. Likewise, the teachers 
whose professional careers are at stake object to 
the perfunctory ratings which are made by 
administrative officers and which are frequently 
used in determining salary, promotion, and 
professional security. All recognize that some 
evaluation of merit must be made by school 
officials responsible for the service of 
teachers. The critical issues are the purpose of 
the evaluation and the means by which it is made, 
(p. iii). 

A desire to protect the pupil from ineffective and 

miseducative experiences and be objective and fair to 

teachers was a sign of a maturing profession. However, 

this concern had not led to a formulation of the 

appropriate knowledge to perform this task. This lack of 

knowledge coupled with an imposing political desire to 

police teacher ranks created the gloomiest problem 
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involving teacher evaluation. Reavis and Cooper (1945) 

documented the building resentment of teachers toward 

unwise and perfunctory evaluation: 

It is true that many of the means employed in 
evaluation have proved to be unsatisfactory. The 
reasons are not difficult to find. Some of the 
means have been borrowed from civil service and 
business administration, without having been 
adapted to the evaluation of teaching. These 
means of evaluation have been arbitrarily adopted 
in some cases by administrative officials and 
imposed upon unwilling subjects who have had no 
voice in the preparation of the instruments and 
in the methods of their use. As a result a 
general antipathy toward the evaluation of 
teacher merit has developed in many school 
systems. Furthermore, evaluation has been so 
unscientifically done and so unwisely used by 
some school officials that the teachers in these 
school systems have come to regard evaluation 
(generally called "rating") as a necessary evil 
to be endured. Under such conditions the 
attitude of teachers toward evaluation is 
naturally unfriendly. Unfortunately improvement 
in attitude can scarcely be expected until 
benefits from evaluation are actually experienced 
by the teachers concerned (pp. iii-iv). 

This type of arbitrary summative teacher evaluation cannot 

boost teacher morale and enhance effective teaching skills. 

The frustration that often accompanies evaluation existed 

in 1945 and accompanies the current use of the TPAI 

("Fixing", 1987; Keever, 1987; Williams et al., 1987). 
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Perceived Needs for 

Teacher Evaluation 

The desire to evaluate teachers persists. Lawmakers 

and educators are concerned about the quality of school 

experiences provided the youth in schools. There is also 

widespread perception that public education dictates 

economic viability and social stability. Teacher 

evaluation, it was thought, would assure quality 

educational experiences, spot teacher deficiencies and 

provide an impetus for remediation. 

Harris (1986) provided a list of needs for teacher 

evaluation. The needs for administrative control and data 

for decision making dominate the list as they did for 

Reavis and Cooper (1945). Included in Harris' list is the 

need for indirect reassurances of educational quality to 

parents who are now assumed to no longer have close 

personal contact with the teachers. Harris (1986) pointed 

out that teachers need evaluation to fulfill their own 

personal and professional needs: "The classroom teacher or 

instructor tends to perceive himself with considerable 

uncertainty and ample distortion, and hence needs reliable 

feedback from external sources" (p. 2). 

Although the argument that teachers are primary 

beneficiaries of teacher evaluation is ubiquitous, there is 

little evidence to be found that teachers advocate such 

policies. Teacher groups have historically expressed 
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reservations concerning the practice and have generally 

worked toward limiting their impact and, as a substitute, 

focused efforts toward promoting teacher growth through 

education, project participation, and field experiences. 

In North Carolina charges have been made that teacher 

groups, by covertly resisting evaluation tied to pay, have 

caused the objective stringency of one evaluation system 

that "is so rigid it is irrational" (Keever, 1987, p. 36). 

Doyle (1983) also contended that teacher self-

improvement and growth is a fundamental purpose of teacher 

evaluation. However, there has been little empirical 

evidence presented to support Doyle's conclusion. More 

often, documents in defense of evaluation programs are 

presented by researchers that note the cooperation of 

teachers and enhanced communication between principal and 

staff (Pigford, 1987; NCSDPI, 1965). What teachers say 

among themselves, however, may be quite different (Keever, 

1987; Williams at al., 1987; "Fixing", 1987) citing a need 

to "play the game." 

Millman (1981), in editing a summary of the state of 

teacher evaluation for the National Council on Measurement 

in Education, argued that teacher evaluation is an 

inevitability. The active questions, he concludes, are 

"Who should evaluate? For what purpose? Using what 

means?" (p.12). These unanswered questions are the same 

issues facing Lancelot (et al., 1935) over fifty years ago. 
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With thousands of pages of literature published, countless 

debates conducted, and millions of teacher evaluations 

performed, the fundamental issues of teacher evaluation 

have historically persisted, basically unaltered and 

uni1luminated. 

Accountability. Merit Pav. and 

Career Ladders: Historical 

Antecedents to the TPAI 

The current interest in teacher evaluation and its 

role in accountability, merit pay and career ladders has a 

continuing history in the United States. Merit pay schemes 

were advocated in 1898 in St. Paul, Minnesota; in 1904 in 

Newton, Massachusetts; and in 1913 in Baltimore, Maryland. 

By 1918 48% of 309 city school districts studied by the 

National Education Association were using some variation of 

merit pay (NCSDPI, 1965). 

These early scales were based on broad categories of 

teacher traits thought to be desirable in teaching and, by 

way of being desirable, effective in bringing about student 

gains in achievement. Barr was reported to have classified 

ten categories of all attributes used in teacher rating. 

Included were instruction, classroom management, 

professional attitude, choice of subject matter, health, 

cooperation, personal habits, discipline, personal 
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appearance, and appearance of room (NCSDPI, 1952; NCSDPI, 

1965). 

Interest in merit pay declined in the 1930's and merit 

pay schemes were abandoned. Reasons cited for the decline 

were: 

-economic conditions of the early thirties 
-failure of merit programs to accomplish their avowed 
purposes 
-difficulty of judging the exact amount of pupil 
improvement attributable to any one teacher in view of 
a rapidly expanding curriculum 
-recognition of the development of many good methods 
of teaching 
-awareness that the school is only one of many 
educational influences in the community (NCSDPI, 
1965. p. 2). 

In viewing the historic trends in retrospect, the interest 

in merit pay schemes based on teacher ratings seem to 

accompany economic and political strife and 

disillusionment. The muddled political state and 

frustration of World War I accompanied the dramatic rise in 

teacher merit pay schemes reported in 1918. Likewise, the 

Second World War brought a resurgence of interest in the 

1940's. In the 1980's a decline in the world influence of 

American business and a perceived breakdown of social 

values has rekindled a critical examination of American 

education and an interest in the merit pay issue, now 

reborn as career ladder plans. 

This historical correlation lends credence to the view 

that Americans look to their schools for the substance and 

realization of their dreams. As a minimum, it can be 



argued that interest in merit pay based on ratings of 

teacher performance and the accompanying rating scales used 

to discriminate among teachers has been politically 

motivated by a perceived dissatisfaction with the current 

status of the schools. There is evident no management nor 

research precedent to demonstrate that merit pay has 

supervision properties shown to be worthy of emulation 

(Darling-Hammond, 1986). These political motivations are 

important to note because under such an ephemeral a 

criterion as political necessity, marginal evidence of 

validity may indicate marked success to decisions makers. 

North Carolina's history of interest and experimentation 

with merit pay based on teacher ratings in the 1940's and 

again in the 1960's have definite political roots. They 

also have been straightforward examples of reasoned 

approaches to personnel management. 

The Political Basis for Teacher Evaluation 

The North Carolina General Assembly first authorized 

the Commission on Merit Rating of Teachers in 1945 to study 

the feasibility of establishing teacher pay based on the 

ability of the individual teacher. The Commission 

proceeded with its mission by an exhaustive literature 

review, a study of current practices in merit rating, 

consultation with major educator organizations and 
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consultation with A. S. Barr of the University of Wisconsin 

and W. A. McCall of Teacher's College, Columbia University. 

The results of that study were reported in a printed 

bulletin Report of the Commission on Merit Rating of 

Teachers (1946). After extensive investigation of current 

practices in teacher evaluation by rating the Commission 

concluded it "had been unable to find an instrument for 

measuring teaching efficiency which can be accepted as 

valid for determining salaries" (NCSDPI, 1965, p. 11). The 

Commission further expressed its belief that such an 

instrument could be constructed. 

The McCall Studies 

The creation of such an instrument was the charge of 

the State Education Committee in 1947. Four school 

districts were invited to participate. William A. McCall, 

professor of education, Columbia University, was hired to 

direct the research on this project. The project initiated 

on a note of candor as Dr. McCall warned the Committee of 

the possibility "that the science of education had not yet 

advanced far enough to permit a satisfying study of such a 

complex matter as the merit of teachers" (NCSDPI, 1965, p. 

12)  .  

McCall indicated a straightforward and appropriate 

design of such an instrument. He proposed 

to measure comprehensively the growth produced in 
each class by the teacher of that class, to 
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weight the elements of the growth according to 
importance, to secure as a single composite 
figure for all the growths made by each class, to 
correct this weighted crude growth for the 
capacity of the class to grow, for differences in 
class size if the latter appeared to influence 
growth, and then to correlate a large number of 
measures of the teachers' traits with this 
purified criterion of each teacher's worth as 
teacher (NCSDPI, 1952, p. 10). 

The results of the study again reiterated that the 

evaluation of teachers utilizing a single rating seal© 

raised grave validity considerations: 

-The simple, inexpensive rating by superiors 
lacked sufficient validity to justify its 
adoption. 
-The method of measuring teachers' merit by 
measuring the growth each teacher produced in his 
pupils is workable and can be extended to all 
grades. But the trouble and expense involved 
make the systematic use of such a method unwise. 
-The findings of this study show that a battery 
of the measures used in this research could be 
assembled that would be much more valid than the 
State's existing system of measuring merit by 
training and experience; but that the expense and 
complexity of such a battery make its use 
prohibitive for all teachers (NCSDPI, 1952, pp. 
36-37). 

The Committee's preference of measures of student growth 

was a direct reflection of validity concerns. The 

Committee also called for multiple criteria to reflect 

teacher efficiency. The complexity of data collection and 

its subsequent analysis employing multiple criteria was an 

unwieldy process in 1947. Today, even with high-speed 

optical scanning machines and digital computers alleviating 

much of that difficulty, the expense (and perhaps the human 

comprehension) of such a system is still a formidable 
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obstacle. McCall was unable to develop a system of rating 

that he felt was valid for pay decisions. He was, however, 

unequivocal in his opinion of rating scales: 

The research failed to find any system of 
measuring teacher merit which the writer is 
willing to recommend be adopted as a basis for 
paying the salaries of all teachers. This study 
did establish that the existing system is of 
little value if salaries should be paid on merit, 
and the system of merit rating by official 
superiors which the State was considering for 
adoption is of no value (NCSDPI, 1952, p, 37). 

The Committee was concerned about the validity issues 

of proposed measures of teacher effectiveness. This 

preoccupation was not shared by later studies funded by the 

North Carolina legislature. It was the Committee's opinion 

that rating scales were unlikely to ever yield a valid 

measure of teacher merit. The Committee did feel the 

studies made important contributions to improving 

instruction. 

The most valuable discoveries of this research 
are the characteristics which differentiate good 
teachers from poor teachers. This permits us to 
paint a partial picture of the ideal teacher, 
thereby making possible guidance of the proper 
young persons into teaching, selection of 
candidates for training, diagnosis of 
deficiencies in trainees, revision of the program 
of teacher training in college and in service, 
and guidance in developing additional instruments 
for measuring progress toward the valid goal of 
all training... (NCSDPI, 1952, pp. 37-38). 

Resolution 80 

The next flurry of interest in teacher rating occurred 

in 1959 when the General Assembly adopted Resolution 80. 
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This measure prompted still another study of pay plans for 

school teachers based on ratings of ability (NCSDPI, 

1965). Another commission was appointed. This commission 

narrowed its focus on past studies including the 1947 Merit 

Pay Study and issued its findings based on history and 

debate. A summary of this commission's findings is 

significant in that it mirrors the contemporary state-of-

the-art in teacher ratings of efficiency: 

•Though merit rating is no substitute for 
intelligent professional leadership, it is a 
complementing factor to preservice preparation, 
in-service training, an atmosphere conducive to 
learning, and provision of teaching facilities 
and materials. 

*There is much sentiment throughout the country 
against merit rating, with much of the criticism 
centering around three major areas of concern: 
wide differences in definitions of good teaching; 
the measuring instrument itself; and evaluators 
and the merit evaluation process. 

•There is significant evidence that differences 
in teaching ability may be identified, though 
there is no single validated instrument 
acceptable to the entire teaching profession. 

•Measurable achievement change in students is but 
one possible factor among many in measuring 
relative teaching ability or success and far from 
being an acceptable basis in itself. 

•Criteria of superior teaching, acceptable to 
teachers and school patrons, should be 
cooperatively developed at the local level. 

•Evaluators must be highly skilled in the process 
of evaluation (NCSDPI, 1965, p. 14). 

The commission reiterated to the General Assembly the need 

for an adequate salary schedule capable of "attracting and 

holding qualified individuals sufficient to meet the 
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demands for teachers" (NCSDPI, 1965 p. 14). Further, the 

commission felt that systematic experimentation with merit 

pay schemes tied to teacher ratings should be conducted. 

North Carolina Teacher 

Merit Pav Study 

As a response to the 1959 Commission Report, the 

General Assembly authorized the North Carolina Teacher 

Merit Pay Study in 1961. The study encompassed four years 

and involved volunteers in three pilot centers. Each 

district in the study established a local merit study 

committee. It is unclear why this study relegated to local 

committees tasks that experts had been unable to complete 

successfully. Local committees were charged with a wide 

variety of tasks which included: 

1. establishing a statement of philosophy and 

objectives for the local study 

2. devising and adopting techniques for surveying 

attitudes and morale 

3. developing and adopting a set of criteria which 

can be used as a basis for evaluating teacher performance 

4. determining criteria for the selection of 

observers and final evaluating officials 

5. prioritize factors to be recognized in 

evaluations 
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6. study the relationship between merit programs and 

ethics 

The resulting projects were much less systematic than the 

1947 McCall Study or other studies of this type (e.g. 

Lancelot, et al., 1935; Reavis and Cooper, 1945; Nelson, 

Bicknell, and Holland, 1956). 

The three local committees were advised to "Feel free 

to call on State Merit Study officials for help at any 

time" (NCSDPI, 1965, p.21) thus inferring wide latitude of 

freedom for individual districts and a loose supervision 

philosophy from state officials. Predictably the results 

of the study lacked significant hypotheses to test and 

therefore yielded uninterpretable results. Data analysis 

centered around the sex, race, seniority and degree 

distributions of participants by region and total, the 

percent who volunteered, dropped out of the program, 

received merit pay, and the like. These descriptive 

statistics in no way supported any inferences about the 

validity or effectiveness of what was done. In totals for 

all districts in the study, 22% of those receiving the 

merit pay award during the 1962-1963 school year chose not 

to participate during the following year (NCSDPI, 1965, p. 

58) . 

A teacher questionnaire was administered to the 

participants. Typical items in the questionnaire were: 

12. There are practical, satisfactory methods of 
administering a program of merit pay. 
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21. Evaluators aimed at improving instruction 
should be independent of salary determination. 

22. A program of observations and conferences, 
with emphasis on helping teachers improve, is of 
more value than a program aimed at evaluating 
teachers for merit pay (NCSDPI, 1965, pp. 137-
144) . 

The results were not supportive of teacher evaluation for 

merit pay. Question 12 resulted in 21% agreeing, 35% 

undecided, and 44% disagreeing. Likewise the results for 

Question 21 were 76%, 14%, and 10%. The results for 

Question 22 were 85%, 11%, and 4%. Clearly, the grass­

roots approach to teacher evaluation and merit awards 

failed to convince participants of its value and validity. 

A major portion of the report included the views of 

the report writers concerning the strengths and weaknesses 

of the evaluation approaches and the merit pay connection. 

Merit pay schemes were considered stop gap measures for 

covering the insufficiencies in the system for generating 

good teaching. The report cited as a negative finding the 

opinion "When teaching conditions are excellent, when 

teachers are well selected, and when an effective in-

service program is in operation, merit rating is 

superfluous" (NCSDPI, 1965 p. 9). 

It was further asserted that merit pay schemes based 

on merit ratings (summative evaluations) caused morale 

problems. "Merit-rating plans tend to create problems in 

teacher relationships or morale—problems related to 
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jealousy, fear, favoritism, tension, undesirable 

competition, and insecurity" (NCSDPI, 1965, p. 9). 

Closely associated with this line of criticism was the 

accusation that merit pay based on evaluation tends to be 

divisive. "Merit programs tend to develop divisive and 

competitive attitudes rather than cooperative attitudes 

among teachers; for this reason, such programs are 

psychologically disintegrative" (NCSDPI, 1965, p. 9). 

The negative opinion expressed in the report also 

indicated an apprehension of the effects of merit pay on 

teaching. There was a fear that merit pay and its 

concomitant antecedent, teacher rating, would discourage 

creativity and innovation in instruction. "Programs of 

merit rating tend to discourage creativity in teaching. 

Instead, a premium is placed on conformity and rigid 

adherence to stereotyped criteria. Conformity, it is felt, 

is the enemy of academic freedom" (NCSDPI, 1965, p. 9). 

The connection between this criticism and critics of the 

TPAI ("Fixing", 1988; Keever, 1988; Williams et al., 1988) 

is poignant. The criticisms are virtually identical. 

Teachers generally felt that merit pay schemes did not 

reflect the views and concerns of the teaching profession. 

Instead summative evaluations tied to pay were considered 

to be imposed and external. 

Merit pay is generally condemned by teachers as 
individuals and by their professional 
organizations throughout the Nation. Conceived 
and practiced for the most part by nonteaching 
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groups, merit-rating plans are felt by teachers 
in general to be imposed and consequently of no 
benefit in improving education (NCSDPI, 1965, p. 
9) . 

Teaching is commonly thought to be best when done in a 

cooperative environment. Since resources are limited 

candid sharing of suggestions for improvement must be 

valued and utilized if maximized effects are to be 

realized. Cooperation among teachers and supervisory 

personnel are considered integral components of efficient 

schooling and school policies should promote cohesive bonds 

among faculty. The merit pay report was also suspect of 

teacher rating as a device for determining salaries. "The 

specter of rating tied to salary disturbs the friendly and 

frank relations which should exist between teachers and 

their professional cohorts" (NCSDPI, 1965, p. 9). 

Perhaps the most damaging criticism from the study was 

the accusation that teaching is too complex to evaluate 

objectively. 

Teaching is an art as well as a science and is 
too complex to be evaluated objectively. Thus 
far, it has been impossible to measure teacher 
competence accurately because of the human 
qualities in evaluators. Excellence in teaching 
resists measurement (NCSDPI, 1965, p. 9). 

Examining the instruments available for the purpose of 

evaluation, the writers expressed the opinion that 

Merit rating ultimately depends on subjective 
judgments. No valid or reliable instrument has 
yet been developed for measuring teacher 
effectiveness or the total growth of students, 
which involves acceptance of responsibility, 
growth in values, ability to think, development 
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of understanding, the instilling of proper 
attitudes and moral standards, understanding of 
self, and other intangibles (NCSDPI, 1965, p. 9). 

The TPAI instrument does not address the broad concerns of 

effective and meritorious teaching that occupied the Merit 

Pay Study committee authoring the 1965 report to the 

General Assembly. However, these broad yardsticks are as 

potent a criteria for effective teaching to TPAI developers 

and users as they were in 1965. 

Understandably, the major finding of this study was 

that "A uniform, statewide program of merit pay is not 

feasible nor practicable at this time" (NCSDPI, 1965, p. 

113). The evidence to support this conclusion was 

primarily that of a failure to find acceptance among 

professional ranks. Nowhere among the major findings and 

recommendations are issues of validity and reliability 

mentioned in conjunction with empirical data. 

The Scholarly Thrust in Teacher Evaluation: 

The Move Toward Empirical Research 

In 1978 the General Assembly initiated a new interest 

in teacher evaluation. The first of these investigations 

addressed the qualifications of initially certified 

personnel (ICP). The Quality Assurance Plan (QAP), 

initiated in 1978, changed the selection process, 

education, and support of beginning teachers. The goals of 

this program were to enhance the training of teachers and 
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three years of teaching. Periodic evaluations of these 

personnel were considered essential for formative 

development and an important summative criterion for 

decisions concerning contract renewal and tenure. By 1980 

the Performance Appraisal System instituted annual 

evaluation of all teachers state-wide using criteria and 

standards adopted by the State Board of Education. These 

standards were an initial formulation of the TPAI. 

The North Carolina Teacher Differentiation/ 

Differential Pay Study collected input and reaction from 

school personnel. This study concluded there was strong 

sentiment "that teachers should be paid according to their 

level of effectiveness and responsibility as well as their 

experience and educational background" (Holdzkom and 

Kuligowski, 1987, pp. 3-4). By 1985 legislative reform of 

schooling was at a peak nationwide. North Carolina had 

made sweeping revisions. Statewide curriculum guides had 

been developed in North Carolina for all grades and 

subjects, statewide testing programs had been initiated and 

mandatory summer school for third, sixth, and eighth grades 

based on the statewide testing programs had been 

established. High school competency testing was in place 

and new certification standards for teachers had been 

enacted. Several schools of education were put on notice 

that unless changes were made in their educational 
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programs, they would no longer be able to issue state 

certification. In 1985 the General Assembly established 

pilot career development plans in sixteen local school 

systems as part of a four year study on career ladders. By 

1986 the newly developed TPAI was in use as the evaluation 

instrument establishing major criteria for both 

certification and tenure of ICP and differential pay in the 

sixteen experimental career ladder plans. 

By 1987 the TPAI instrument was the required course of 

evaluation as school districts geared up to implement the 

new career ladder plans being developed. Teachers were 

introduced to the plan via a 30 hour workshop entitled 

Effective Teacher Training. Likewise, potential evaluators 

had completed an additional 30 hour program called the 

North Carolina Performance Appraisal Training Program. 

These programs represented a new twist in the use of 

teacher rating scales: They were ostensibly based on 

empirical research and personnel were to receive extensive 

specialized training .in their use. The TPAI was to support 

the inferences of teacher adequacy and teacher excellence 

and serve as a vehicle for teacher improvement. To assist 

that improvement, teachers should be trained in the 

techniques advocated by the evaluation policy. This was 

deemed a reasonable approach because it was thought that 

there was an adequate body of knowledge to establish a 

uniform core description of effective teaching practice and 
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that these practices could be reliably measured by rating 

scales. 

Limitations of Effective 

Teaching Research 

In the 1960's, educational researchers began to 

examine educational effects by a meticulous analysis of 

what teachers were actually doing in the classroom. The 

studies also attempted to connect teaching activity to 

various student outcomes. This research approach 

immediately met with major methodological difficulty. In 

examining the overt behavior of teachers, researchers were 

confronted by the intense complexity and variety of teacher 

activity and the ends to which that activity was directed. 

The criterion to be used to assess the effects of teacher 

behaviors left many unanswered questions. Researchers 

struggled to maintain objective measures in a profession 

dominated by subjective outcomes. Attempts to define 

variables in operational terms led researchers to look for 

narrowly defined criterion measures. These measures, by 

nature of the needs for precise low inference items, tended 

to appear trivial. Adding to the difficulty were doubts 

about the utility of effective-teaching research findings, 

the dependence on correlation studies and a lack of 

experimental designs. 
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Criteria for Teacher 

Effectiveness Research 

The effective teaching researchers, often known 

collectively as process-product researchers, asserted 

several criterion to evaluate teacher behavior. Two 

criteria developed dominance in the effective teaching 

research field. The leading criterion was gains in student 

learning as measured by pencil and paper tests, typically 

some form of the multiple-choice standardized achievement 

test. A second criterion utilized widely was the 

percentage of students' time spent engaged in the 

designated activity (NCSDPI, 1985b). This has commonly 

become known as "time-on-task." Time-on-task was 

considered a valuable criteria by effective teaching 

researchers because of a relatively strong correlation with 

achievement test gains. 

Another criterion used was measures of student 

behaviors which calculated the percentage of time students 

were conforming to the teacher's stated behavioral 

requirements. Some researchers have taken these findings 

to the extreme and have advocated teaching what achievement 

tests measure. Popham (1987) advocated measurement driven 

instruction methodology where teaching is directed to 

specific objectives measurable by pencil and paper tests. 

With this approach to teaching, teacher effectiveness study 

designs would, of course, be greatly simplified. 
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Walberg (1974) acknowledged the limitations of using 

narrowly defined behavioral outcomes as criteria in teacher 

evaluation studies. Walberg concluded that "qualities of 

the educational environment that are consistently 

associated with growth on standardized cognitive and 

affective outcome measures are valid to some extent" (p. 

2). Walberg warned against using simple criteria to the 

exclusion of more complex and less easily measured 

variables. Progress in obtaining highly valued outcomes 

such as growth in creativity and democratic ideals must 

also be recognized. 

Even if agreement over criteria could be reached and 

standardized tests were to play a prominent and universally 

accepted role, other difficulties faced the interpretation 

and use of effective teaching research results. 

Stability, Correlation and Causation 

Rosenshine (1970, 1973, 1977) indicated by an 

extensive review of studies that teacher effects were 

unstable across time, student population, and subject 

matter. Brophy (1974) summarized the situation: 

These figures obviously suggest that teacher 
effectiveness in producing student learning gains 
is not a stable "trait," that a teacher who 
produces large gains in his students this year is 
not necessarily going to do the same the next 
year. Such results, if they accurately reflect 
the general case, threaten the validity of 
process-product teacher effectiveness research 
(p. 34). 
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While facing validity threats due to a lack of stability, 

process-product methodology also could not defend the 

inference that teaching behaviors demonstrating a 

consistently high correlation with achievement were the 

cause of the achievement. Process-product methodology 

primarily searches for correlational relationships between 

quantified teacher behaviors and quantified student 

outcomes. These studies are almost exclusively 

observational (in naturalistic settings) and not 

experimental. Designs also tended to be atheoretical, 

assuming instead a post hoc analysis. There are severe 

limitations to the utility of such results. Glass and 

Hopkins (1984) noted that the presence of correlation 

between two variables does not necessarily imply a 

relationship of causality. Although correlation can be 

helpful in identifying causal relationships when combined 

with other methodologies, it is insufficient evidence to 

support a causal inference alone. Glass and Hopkins cited 

three reasons for this: 

First, even when one can presume that a causal 
relationship does exist between two variables 
being correlated, r*cy can tell nothing by itself 
about whether X causes Y or Y causes X. Second, 
often variables other than the two under 
consideration could be responsible for the 
observed association. Third, the relationships 
that exist among variables in behavioral and 
social sciences are almost always too complex to 
be explained in terms of a single cause (p. 104). 

Further, Glass and Hopkins (1984) explain that just as a 

positive relationship cannot be construed to support 
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causation, a zero or even negative correlation does not 

rule out the possibility of a positive causal relationship. 

The value of correlations is in their ability to predict. 

This does not mean that teachers who are instructed to 

emulate a particular behavior that had consistently shown a 

strong positive relationship with student gains in 

achievement will bring about any increase in student 

achievement. 

Acknowledging the limitations of correlates, Brophy 

(1971) maintained that before causal inferences can be 

established, experimental and quasi-experimental designs 

must be created and these variables manipulated. 

Unfortunately, these studies have not been forthcoming in 

sufficient numbers to warrant causal inferences. 

A Summary of Process-Product Findings 

Until 1972 fewer than 25 studies had been conducted on 

any specific aspect of teacher behavior. Since 1976, the 

literature has shown a growing interest in teaching 

effectiveness as measured by student achievement (Triosi, 

1983). The research since 1974 has yielded a pattern of 

instructional techniques which have shown consistent links 

with student achievement gains. Rosenshine (1986) 

described this pattern as "a systematic method for 

presenting material in small steps, pausing to check for 

student understanding, and eliciting active and successful 
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participation from all students" (p. 60). The findings 

have been grouped into various patterns of instruction 

(e.g. Triosi, 1983; Brophy, 1987; Holdzkom, 1987; 

Rosenshine, 1986) for dissemination and further study. The 

pattern is that of a fairly traditional teacher (Triosi, 

1983). 

Generally these summaries have advocated high levels 

of teacher direction, a whole class approach and teacher 

demands (or explicit expectations) that students pay 

attention to instruction. Effective teachers take and 

exercise responsibility for classroom management and 

discipline. Instructionally, effective teachers tend to 

begin with a review of relevant past learning, express an 

attitude of task orientation, frequently probe for evidence 

of student understanding, monitor student progress closely 

and provide corrective feedback. 

In managing student behavior, these summary reviews of 

effective teaching literature generally argue that more 

effective teachers make clear rules and enforce them, 

provide student work that allows a high rate of success, 

are businesslike in their approach to school routines and 

use direct instruction with the whole class or small groups 

for basic skill mastery (NCSDPI, 1985a). 

These descriptions vary little from the craft 

knowledge handed down from teacher to teacher over decades. 

What effective teaching research tends to document best are 
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the results of such practices. Rosenshine (1986) 

summarized the method and describes the objectives for 

which effective teaching practices are most effective: 

This pattern is a systematic method for 
presenting material in small steps, pausing to 
check for student understanding, and eliciting 
active and successful participation from all 
students.... Specifically, these results are 
most applicable to the teaching of mathematical 
procedures and computations, reading decoding, 
explicit reading procedures such as 
distinguishing fact from opinion, science facts 
and concepts, social studies facts and concepts, 
map skills, grammatical concepts and rules, and 
foreign language vocabulary and grammar" (p. 60). 

These techniques are not appropriate for all instructional 

objectives. For example, the North Carolina State 

Department of Public Instruction in the North Carolina 

Standard Course of Study and the North Carolina Competency-

Based Curriculum state that the purposes of the state 

curriculum are "(1) to help students become responsible, 

productive citizens and (2) to help students achieve a 

sense of personal fulfillment" (NCSDPI, 1985c, p. 5). 

Holistic philosophical missions such as those 

advocated by NCSDPI do not fit the effective teaching 

research pattern of successful teaching endeavors. 

Rosenshine (1986) summarized the areas of limitations in 

effective teaching research: 

These findings are less relevant for teaching in 
areas that are less well structured, that is, 
where the skills do not follow explicit steps or 
the concepts are fuzzier and entangled. Thus the 
results of this research are less relevant for 
teaching composition, writing of term papers. 
reading comprehension, analyzing literature or 
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historical trends, for the discussion of social 
issues, or for teaching entangled concepts such 
as "liberal" or "modernism" (p. 60). 

These limitations include the types of educational 

objectives that are essential to developing informed 

citizenry and personal fulfillment. 

It is the inability to address these analytical 

higher-order skills that fuel criticism of effective 

teacher research. The philosophy and rationale of the 

Standard Course of Study in North Carolina call for 

esteemed learning goals such as critical thinking, 

communication skills, positive attitudes towards oneself 

and one's own culture, a sensitivity to the needs and 

feelings of others, a willingness to cooperate with others 

in working toward a common goal, and the ability to 

understand and cope with a constantly changing society. 

Summary 

Chapter two has provided an overview of three streams 

of activity leading to the development of the TPAI. The 

historical stream reviewed the use of rating scales in 

teacher evaluation and identified the major problems faced 

when evaluating instruction. The political stream traced 

the development of legislative activity mandating several 

studies in teacher evaluation in hopes of developing fair 

systems to pay teachers by merit. The scholarly stream 
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identified the major findings and methodological 

difficulties of effective teaching research. 

Chapter three will outline the method of study in this 

research endeavor. Methodological problems facing the 

study are identified as well as the solutions for current 

purposes. The sample selection methods are stated and data 

collection techniques described. The procedures for the 

analysis of the data and derivation of the validity 

coefficients are explained. 
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CHAPTER III 

METHOD OF STUDY 

The method of study in this validation project was a 

non-obtrusive non-reactive data collection program followed 

by a statistical analysis designed to ascertain validity 

coefficients between teacher TPAI function scores and 

student achievement. In any study directed toward 

establishing the criterion validity of a teacher evaluation 

instrument, it is essential that certain methodological 

problems be dealt with at the outset. Three problems 

required treatment in the early design phases of this 

project. They were the selection of the validating 

criterion, statistically equating classrooms and countering 

the regression effect. Each will be considered in turn. 

Selection of the Validation Criterion 

The chief methodological design problem in a 

criterion-validity study is the selection and defense of 

the validating criterion. As Cronbach notes (see page 29 

this document) the validity criterion is underpinned by an 

expression of values. However, values can and must be 

defended by reasoned argument. As stated earlier, student 

achievement as measured by a pencil-and-paper test is a 

limited perspective of what is expected of schools in the 
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educational programs provided students. Student 

achievement as measured by these tests, however, .is a part 

of the expected school mission. Whatever the tests' 

limitations and imperfections may be, these tests do have 

relatively strong validity studies representing the various 

constructs of learning they purport to measure. More to 

the point, the public and the agents which it elects in the 

form of governing boards and lawmakers expect directly 

measurable learning experiences to be a part of the 

curriculum. It is the duty of these governing bodies to 

establish policy to guide and direct schools toward the 

attainment of society's goals. This, of course, is done 

within a constitutional framework of fairness and respect 

for the individual rights of parents, students, and school 

personnel. If a teacher evaluation system, such as the 

TPAI, accurately identifies those teachers who are 

realizing established goals such as direct instruction, 

inferences regarding effectiveness of teachers can be made. 

Controlling Influential Student 

Variables 

A second methodological problem facing this study was 

the substantial proportion of variance accounted for by 

student variables. Correlations between individual pupil's 

intelligence and measures of achievement are generally 

reported from .40 to .70 (Medley, Coker & Soar, 1984). 
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However, if correlations are based on class means, as is 

often the case when calculating various measures of teacher 

effectiveness, the correlation can go as high as .90 

accounting for 80% of the variance in achievement among 

classes. If these factors were left uncontrolled and a 

researcher evaluated the effectiveness of the teacher based 

on these achievement variances, 80% of the variance in 

achievement could be the result of pupil differences before 

the teacher had any chance to influence them (Medley, Coker 

& Soar, 1984). 

There are statistical techniques to exercise some 

measure of control over the differences in classes, yet 

none are sufficient to match the power of a design based on 

randomized student assignment. For researchers who must 

deal with non-randomized pupil assignment, controlling the 

effects of differences in student variables is essential. 

Partial correlations can be computed holding other 

variables constant, that is, neutralizing or "partialing" 

out the effects of influential variables. However, 

partial correlations holding influential variables constant 

cannot be equated to randomized designs. The latter still 

remain preferable but the difficulty of obtaining research 

situations where pupil assignment is made at the 

convenience of the researcher is massive. This study 

collected data on a variety of student variables for the 

purposes of statistically equating classroom populations. 
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Countering the Regression Effect in 

Calculating Student Achievement 

The third methodological problem facing the study was 

controlling the influence of the regression effect in 

pretest-posttest correlation. The regression effect was 

first documented by Francis Galton (1822-1911) in his study 

of the relationship between heights of fathers and their 

sons. He noted that fathers who were taller than average 

tended to have sons who were also taller than average but 

not as tall as their fathers. The effect was the same with 

fathers who were shorter than average; their sons were also 

shorter than average. Surprisingly, their sons tended to 

be taller than the fathers. Galton labeled this regression 

toward the mean the law of filial association. In 

actuality, there is a regression effect when any two 

variables are not perfectly correlated (Glass and Hopkins, 

1984; Medley, Coker and Soar, 1984). 

Medley, Coker and Soar (1984) give an illustration of 

the regression effect. They pose the case of a group of 

students taking a pretest followed by a similar posttest. 

The likelihood of any student scoring in the extreme ten 

per cent above (or below) the mean also scoring in the 

relatively same position on a readministration of the test 

is quite small regardless of the intervening treatment. 
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This can be shown graphically by creating a scatterplot of 

pretest and posttest results. The extreme 10% of each 

measure is circled on the graph. Only a small portion of 

the pretest extreme and posttest extreme overlap. The 

greatest part of both measures' extremes remain unique to 

that measure (Medley, Coker and Soar, 1984). Medley, Coker 

and Soar (1984) present it in a more vernacular fashion: 

The term regression effect comes from the fact 
that each extreme group tends, on the average, to 
regress toward the mean from one measurement to 
another. One of our students, colorfully, 
characterized this as a "Robin Hood effect," 
since it steals from the rich and gives to the 
poor (p. 37). 

The consequences of this effect can be dramatic and 

entirely misleading when the evaluation of teachers is done 

by pretest and posttest measures of achievement. This is 

particularly true if students were grouped using the 

pretest as a criterion. The extremely low scoring pupils 

will have a natural tendency, due to the regression effect, 

to improve their score. If a teacher were to be assigned 

many of these extremely low scoring pupils, the researcher 

would likely find at the end of the experimental period a 

very satisfactory improvement. However, if he or she were 

to be assigned the very high scoring pupils, just the 

opposite is likely to occur. The effects of student 

assignment could exert substantial bias due to the 

regression effect on any evaluation using pretest-posttest 

gains. Medley, Coker and Soar (1984) note that all 
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commonly used methods of estimating mean gains in 

achievement are susceptible to the regression effect unless 

pupils have been randomly assigned. They propose a 

solution to this dilemma which appears free of this bias. 

This process of estimating student gains from within-class 

regression is the selected treatment for the criterion 

variables. 
/ 

Estimating Within-Class 

Achievement Gains 

The method of estimating within-class student gains 

that was employed in this study is a statistical treatment 

of pretest and posttest data. First, for each teacher in 

the sample a regression equation is calculated using the 

pretest measure as an independent variable. The mean score 

on the pretest (generally a system-wide mean for that 

grade) is then used to obtain the predicted score for the 

dependent variable if this "average" student were to be in 

this teacher's class. This predicted score for the 

"average" student assigned to each teacher's class becomes 

the validating criterion. In correlating the criterion 

with the TPAI item scores, a partial correlation 

coefficient is calculated. Medley, Coker and Soar (1984) 

explain: 

It should be noted that differences between 
classes in Y' [the predicted score derived from 
the mean pretest] (like those in any other 
measures of pupil gains) cannot be attributed 
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solely to differences in teacher performance 
unless pupils have been randomly assigned to 
classes (within grade and subject). If pupils 
are not randomly assigned, some portion of these 
differences may be due to differences in the 
classes rather than to differences in teachers. 
When you correlate Y' with scores on the measure 
of performance you are trying to validate, you 
will need to calculate partial correlations, 
holding major contextual factors (such as the 
average ability of the class) constant (p. 244). 

This method was employed in this study in calculating the 

validity coefficients. The major contextual factors held 

constant are the within-class means of student variables 

that are not within the control of the teacher such as 

grade level, mean IQ and mean of the class absences. 

Sample Selection 

The study sample was composed of teachers volunteering 

for the study in five elementary schools in a central North 

Carolina school district. The classroom teachers had 

assignments in grades one through six and exceptional 

education teachers have assignments in learning 

disabilities, mental retardation, behavioral/emotional 

handicapped, and gifted and talented. Only classroom 

teachers in grades two through six were used in obtaining 

criterion validity coefficients and in calculating 

correlations with student variables. The total sample of 

teachers was used in obtaining correlation coefficients 

between teacher variables and TPAI scores. Each teacher 

had completed 30 hours of NCSDPI's Effective Teacher 
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Training and therefore should have a basic understanding of 

the TPAI and effective teaching research. 

Each teacher was evaluated by the principal of the 

school where the teacher is assigned. Each principal had 

completed 30 hours of NCSDPI's Effective Teacher Training, 

24 hours of NCSDPI's Teacher Performance Appraisal 

Training, and 30 hours of NCSDPI's Mentor/Support Team 

Training. Furthermore, each principal had a minimum of 

three years experience on the job and used the TPAI prior 

to the study. 

Description of the Setting 

The system selected to be the research site is typical 

of many in this region of North Carolina. Total student 

enrollment hovers around 4000 with the total population 

inside the attendance district of about 40,000. Teachers 

receive a small yearly supplement and total per pupil 

expenditures are about average for the state. School 

facilities are adequate with no unsuitable or undesirable 

physical plants although two schools are old and scheduled 

for replacement. All schools operate under a freedom-of-

choice pupil assignment plan although state-supplied bus 

transportation is provided via the use of attendance zones. 

The district has no apparent major problems and student 

ability and achievement appear to be spread equally among 

schools. 
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The school district had 100% participation in 

Effective Teacher Training system-wide and had implemented 

the TPAI evaluation scheme by obtaining all necessary 

training from the NCSDPI. As an added measure of support 

to elementary school principals and teachers, the school 

district employed two full time teacher evaluators who 

received all required NCSDPI training. These evaluators 

served in an advisory role and assisted the principal in 

data collection. They did not participate in the actual 

TPAI summative evaluation. 

The five elementary schools in the study implemented 

the statewide testing program in grades three and six. 

From local resources the system also tested children in 

grades one, two, four and five. Each child in the system 

is administered an appropriate form of the California 

Achievement Test each year. This provided the researcher 

with an appropriate measure of previous learning for every 

chiId. 

Research Procedures 

The superintendent and school principals were 

approached, their participation and cooperation requested 

and the study explained. All offered their support to the 

effort. They were shown all instruments and explained the 

safeguards designed to assure data security and protection 

of anonymity. The researcher visited all five schools and 
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presented the intent and method of the study to the 

teachers in school-based teachers' meetings hosted by the 

principal. In each meeting the researcher presented in 

oral and written form the purpose and method of study 

(Appendix A). The researcher explained the safeguards 

designed to protect the privacy of teacher participants. 

Each teacher was shown all data collection instruments 

(Appendix A). The "Letter of Informed Consent" (Appendix 

A) was read and explained and each teacher given 

opportunities to ask questions. Teachers were then 

solicited for participation. A follow-up letter was sent 

to acknowledge the consent for participation of each 

volunteer. At the same time, a reinvitation to participate 

(Appendix A) was sent to each teacher who did not volunteer 

to participate in the research. 

TPAI Administration 

All personnel evaluations are governed by state and 

local school board policy. The local policy governing 

teacher personnel records in the sample district are quite 

strict. After the TPAI (or any teacher evaluation) has 

been completed and signed by the participating parties, it 

is filed in the teacher's confidential personnel file and 

is only available to the superintendent and the teacher. 

The TPAI evaluations in this study were duplicate 

administrations of the teacher ratings and not the official 
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TPAI signed by the teacher. The official copy of the 

instrument is filed in the teacher's personnel file. A 

combination of state law and local school board policy 

prevent access to personnel files except to the teacher and 

the superintendent. This duplicate administration was done 

with the volunteer teacher's knowledge. 

All TPAI instruments and questionnaires were collected 

in sealed envelopes and later coded by an unaffiliated 

party with no knowledge of the school district or volunteer 

teachers. After coding, all names were removed from all 

data sheets. This was considered to be the optimal 

protection of privacy. 

Data Collection 

The teacher data questionnaire (Appendix A) collected 

information on teacher age, race, sex, years experience, 

etc, and was coded by the procedure described above. The 

student data collection instrument (Appendix A) was 

completed by the teacher. A direction sheet was attached 

to the actual data instrument which included an illustrated 

example of the CAT data as it would be found in the 

student's cumulative folder. A sample of four teachers 

were asked to complete the student data sheet prior to the 

study. All four teachers completed the data sheet without 

additional instruction and without error. 
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Missing data on the "Student Data Collection" sheet 

was reviewed by the researcher. When attempts to find the 

data failed, the data were coded as missing data. All 

statistical techniques with bivariate data employed pair-

wise deletion of missing data. 

Students were selected by a stratified random sampling 

strategy. Ten students were selected from each class at 
/ 

random using a randomized number generator and a master 

list of students assigned to each classroom provided by the 

principal. This was done to reduce the time required by 

the teacher to approximately 30 minutes. This method 

yielded data on approximately 45% of the students in the 

volunteer classrooms. 

Data Analysis 

The purpose of the study was to assess the criterion 

validity evidence for intended inferences made from the 

Teacher Performance Appraisal instrument developed by the 

North Carolina Department of Public Instruction (NCSDPI). 

Sources of bias from teacher or student characteristics 

were also tested. Data were assembled and analyzed 

utilizing the Stats+ statistical system supplemented by the 

Advanced Regression Methods package from CSS, both 

developed by StatsSoft of Tulsa, Oklahoma. This package 

exceeds all typical benchmarks for precision including the 

Longley tests for precision in multiple regression which 
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require the use of double precision calculations and 

algorithms designed to minimized rounding errors. 

The data analysis was conducted in the following 

manner. First, Exploratory Data Analysis (EDA) was 

conducted and the means, standard deviations, skewness, 

kurtosis and the valid number of cases for each variable 

measured in interval or ratio level of measurement was 

calculated and reported. Student variables were examined 

first. Achievement data were analyzed by grade level. 

Next teacher variables were analyzed and finally the TPAI 

function scores. The proportions of dichotomously measured 

data (e.g. sex and race) were reported for both Student 

variables and teacher variables. 

The within-class means of student CAT scores, student 

IQ, parents in home and days absent was calculated. The 

proportions of dichotomously measured variables (race, sex 

and free lunch) were also calculated. These data were used 

to create a new data matrix where each case was a class 

mean (or proportion) for the students assigned to a 

classroom teacher in the sample. 

A regression equation was constructed for each teacher 

with an assignment in grades two through six using the 1987 

CAT total (CAT87T) as the independent variable and the 1988 

CAT total (CAT88T) as the dependent variable. Separate 

equations were built for CAT math (CAT88M) and CAT reading 

(CAT88R). The predicted score for the average student in 
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that teacher's class (CATt', CATm' and CATr') was computed 

using the appropriate system-wide mean for the grade level 

assigned to the teacher. These three vectors of predicted 

scores (CATt', CATm', and CATr') were the validating 

criteria and were appended to the new data matrix created 

above. 

The first step in establishing the respective validity 

coefficients was the construction of a correlation matrix 

composed student variables as row variables and CATt', 

CATm' and CATr' vectors as column variables. This matrix 

revealed the relationships between class composition 

variables and estimated achievement. The next step was the 

construction of a stepwise multiple regression equation 

using student variables to predict the CATt', CATm' and 

CATr'. The variables retained in the equation were 

identified as the influential (contextual) variables and 

were held constant in calculating the validity 

coefficients. It is interesting to note that it is 

possible for the variables included in the resulting three 

equations predicting CATt', CATta' and CATr' to differ. 

The student variables retained by the stepwise 

multiple regression equations were the control variables 

when the validity coefficients between TPAI function scores 

and the estimated student achievement for the average 

student in each class was calculated. The validity 

coefficients were calculated by forcing the retained 
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student variables into a multiple regression equation and 

leaving out the TPAI function scores. The multiple 

regression equation was reported as well as the partial 

correlation coefficients calculated for each TPAI function 

score as if it were to be entered next into the equation. 

Statistics reported for each TPAI function score were the 

partial correlation coefficient, the t-value associated 

with each statistic, the statistical significance of the t-

value, and the beta in (standard regression weight for the 

respective variable if it were entered into the regression 

equation as an independent variable). The t-value of each 

function score and the total composite score was the 

statistic used to test hypotheses one through six. 

To test for bias, two correlation matrices were 

constructed. The first was composed of a comparison 

between TPAI function scores and the within-class means of 

student variables. This revealed any bias the TPAI may 

have by indicating any relationship between class 

composition and TPAI scores. If the test developer's claim 

that the TPAI is equally appropriate for all teacher 

assignments is true, no correlation between TPAI function 

scores and the various student variables represented by 

class means would be indicated. If a significant part of 

TPAI variance is predictable from a student variable, that 

claim is untenable and a bias is indicated. 
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The second matrix was composed of a comparison between 

TPAI function scores and teacher variables. No correlation 

between TPAI and a teacher variable should be found unless 

that variable is also correlated with estimated student 

gains. All correlation matrices indicate the coefficient 

and the p-value of the correlation. The p-values from the 

first matrix were used to test hypothesis seven. The p-

values from the second matrix were used to test hypothesis 

eight. 

Summary 

The method of study in this research project was a 

non-obtrusive data collection program followed by a 

statistical analysis designed to ascertain validity 

coefficients between teacher TPAI function scores and 

student achievement. The validating criterion selected for 

this study was the California Achievement Test (CAT) as 

implemented by North Carolina's statewide testing program 

and as augmented by local education agency policy. The CAT 

was selected as the validating criterion measure in this 

study for three reasons. (1) The CAT is the primary 

instrument used in the state mandated testing program and 

is widely considered a barometer of educational well being. 

(2) Its use is integral in measuring the status of student 

achievement in basic skills as part of a general assessment 

of school effectiveness conducted throughout the state. 
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(3) North Carolina also uses the CAT as preliminary 

evidence for mandatory summer school. 

The study sample was taken from elementary school 

teachers in a central North Carolina school system. The 

teacher sample was comprised of teachers in five elementary 

schools who volunteered to participate in the study. All 

teachers and principal/evaluators in the sample have 

completed the state required and recommended instruction 

for use of the TPAI. All tenured teachers in the sample 

have been evaluated previously using the TPAI. 

The statistical treatment for the validating criterion 

was a within-class regression technique developed by 

Medley, Coker, and Soar (1984) which provided an estimate 

of achievement of the average student for the each teacher 

in the sample. The study also proposed to evaluate 

possible bias of TPAI ratings through a correlation study 

of selected student and teacher variables. 

Chapter four reports the results of the study. The 

sample obtained is discussed. The student variables and 

their relationship to achievement are examined and the 

results of an analysis of teacher variables is presented. 

The TPAI scores are analyzed and basic statistics are 

presented for each function. Intercorrelations between 

functions are reported. 

Finally, TPAI functions are correlated with estimated 

within-class scores of an average student utilizing the 
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equation built for each teacher for the CAT total. CAT math 

and CAT reading. The validity coefficients are reported. 

Hypotheses one through six are tested by the coefficients. 

Correlation between student variables and TPAI scores are 

calculated and hypothesis seven is tested. Correlation 

between teacher variables and TPAI scores are calculated 

and hypothesis eight is tested. 
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CHAPTER IV 

REPORT OF FINDINGS 

Data were collected on 53 teachers in the five 

elementary schools which composed the elementary education 

program for a central North Carolina school district. 

Teachers in grades two through six were asked to supply 

data on ten randomly selected students. Data were 

collected on 400 students in 40 classrooms. Six teachers 

that volunteered to participate in the study had 

assignments in exceptional children programs and seven 

teachers had assignments in grade one and student data were 

not collected for these 13 teachers. 

Only teachers in grades two through six were used to 

establish the criterion validity coefficients. For first 

grade teachers this omission was due to a lack of pretest 

criterion measures. For teachers of exceptional children 

the omission was done to avoid the possibility of a student 

being used twice in the sample, once for the classroom 

teacher and once for the exceptional children teacher. 

Also, serious questions of validity could arise in using 

the selected criterion to measure teaching outcomes 

intended for many exceptional students. 

Teachers in grade one and exceptional children's 

classes were added to the sample only for tests of possible 
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bias due to personal traits of teachers such as age, sex, 

and years in school. The principal from each of the five 

elementary schools participated by completing a TPAI for 

each teacher that volunteered for the study. 

Volunteering teachers represented 61 per cent of the 

teaching staff eligible for participation in the study. 

The participation rate by teacher classification was 

uniform with 62 per cent of teachers in grades two through 

six, 58 per cent of teachers in grade one and 60 per cent 

of teachers with exceptional children's assignments 

participating in the study. One first grade teacher was 

not included as a volunteer because her letter of informed 

consent was received after data collection had begun. All 

teacher volunteers completed all data collection 

activities. Missing data on teachers did not exceed two 

per cent on any variable. 

Description of Student Sample 

Data were collected on a stratified random sample of 

400 students from classrooms of volunteering teachers with 

assignments in grades two through six. Missing data did 

not exceed two percent of the cases on any variable except 

IQ where missing data accounted for 8.5 per cent of the 

cases. Attempts to locate this data revealed that the bulk 

of the missing IQ scores were due to students transferring 

into the school system without having received IQ testing. 
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In the system under study, IQ testing is done early in the 

school year for all second and fifth graders. Children 

transferring after December of their second grade year 

would not receive testing until December of their fifth 

grade year. Transferring students generally had complete 

CAT scores due to the statewide testing requirement and the 

local system's policy of annual CAT administration. 

Data for race, sex, days absent, and number of parents 

in the home were reported by total sample and by grade 

level. The sample was distributed almost equally among 

boys and girls although there was some variation in sex 

distribution by grade level (see Table 1). The racial 

Table 1 

Distribution of Student Race, Sex and Absences by Grade 

Grade N % Total Race 
SsWhite ^Minority 

Sex 
% M % F 

Mean 
Absences* 

2 78 20 60 40 43 57 6.21 
3 83 21 72 28 57 43 5.29 
4 109 27 72 28 48 52 3.96 
5 66 17 73 27 56 44 5.32 
6 64 16 70 30 51 49 6.00 

Total 400 70 30 51 49 5.23 

Note: Percentages may not total 100 due to rounding 
•Absences during the first six months of school 

distribution was 70 per cent white and 30 per cent 

minority. Blacks composed 99.5 per cent of the minority 



population with only one Asian child being included in the 

minority classification. The average days absent for 

children in the sample was 5.23 days. Some differences 

were evident among classes with grade level averages 

ranging from 3.96 days absent to 6.21 days absent for the 

first six months of school. 

A student's family structure was thought to be a 

possible contributor to school achievement and data were 

collected on the number of parents living in the home. For 

the purpose of data collection, "parent" was defined as a 

natural parent or a step parent. A grandparent, aunt or 

uncle was classified as a guardian other than a parent. If 

the student was in the custody of a guardian, the numerical 

coding of zero was given in computing the average number of 

parents in the home. The result of this analysis revealed 

an average of 1.61 parents living in the homes of sampled 

students. The analysis showed that 65.6 per cent of 

students lived with two parents, 30.3 per cent lived with 

one parent, and 4.3 percent lived with a guardian other 

than a parent or step parent (see Table 2). There were two 

marked deviations from the total average. Grade four has a 

larger percentage of children living in homes with 

guardians other than parents than other groups. This group 

also had more children living in homes with two parents 

than other groups generally. Grade six had no children 

reported as living with a guardian other than a parent. 
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Table 2 

Distribution of Student's Family Structure: 

Parents per Household by Grade 

Grade N Mean of % Two % One % Other 
Parents Parents Parent Guardian 
in Home* in Home in Home in Home 

2 78 1.59 61.5 35.9 2.6 
3 83 1.60 61.4 37.4 1.2 
4 109 1.60 70.6 18.4 11.0 
5 66 1.67 69.5 27.3 3.0 
6 64 1.63 62.5 37.5 0.0 

Total 400 1.61 65.5 30.25 4.25 

Note: Percentages may not add to 100 due to rounding 
*Guardian other than parent was coded as zero 

A viable measure of the economic condition of the 

student's family was found in the student's participation 

in the federal lunch program (see Table 3). 

Table 3 

Student's Family Economic Status Indicator: 

Participation in Federal Lunch Program 

Percentage Within Grade 
Average Across 

Status 2 3 4 5 6 Grades 

Free or 
Reduced 51 42 29 36 36 39 

Paid or 
Brought 49 58 71 64 64 61 
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For statistical purposes student status in the lunch 

program was dichotomously coded as a one for participation 

and a zero for nonparticipation. Overall 39 percent of the 

students in the sample received either a free or reduced 

price lunch. Children in lower grade levels participated 

in the federal lunch program at a higher percentage than 

older children. 

Table 4 displays the mean IQ, pretest (1987) CAT and 

posttest (1988) CAT by subtest and total scale score. The 

mean IQ by grade ranged from a high of 100.03 in grade five 

to a low of 98.27 in grade six. The CAT pretest means 

Table 4 

Student IQ, Pretest and Posttest Means by Grade 

Pretest 
1987 CAT 

Posttest 
1988 CAT 

Grade N IQ R M T R M T 

2 78 97.93 523 551 537 617 639 635 

3 83 99.93 615 652 637 660 682 672 

4 109 99.77 669 690 681 684 709 693 

5 66 100.03 694 717 701 710 739 720 

6 64 98.27 712 729 718 731 746 733 

T 400 99.22 

Note: R - Reading M - Math T -• Total Battery 
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presented in Table 4 were used as estimates of system-wide 

averages of achievement for each grade level. 

Further analysis of achievement data was conducted and 

the standard error of the mean, the standard deviation, 

skewness and kurtosis of each subtest and total scale score 

by grade computed (see Table 5). The standard error of the 

Table 5 

Pretest CAT Total Scores: Basic Statistics by Grade 

Standard Standard 
Grade N Mean Error Deviation Skewness Kurtosis 

2 74 537 7.49 63.95 .0808 -.6237 
3 79 638 5.95 52.55 -.3976 -.4771 
4 107 681 4.16 42.79 -.1430 -.2032 
5 64 702 4.81 38.20 -.1954 .3932 
6 64 718 4.35 35.60 -1.3804 4.6921 

Posttest CAT Total Scores: Basic Statistics by Grade 

Standard Standard 
Grade N Mean Error Deviation Skewness Kurtosis 

2 77 635 5.67 49.44 -.1750 -.4454 
3 83 673 5.34 48.42 -.2048 -.2694 
4 108 694 4.02 41.58 -.2845 -.2319 
5 66 720 4.25 34.30 -.7740 1.5683 
6 64 733 4.06 32.26 -.3033 .2054 

mean is used to determine the confidence interval for the 

estimated mean of the population. For example, doubling 

the standard error of the mean and adding this sum to the 
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estimated mean would yield the upper bound of a .95 

confidence interval for the mean estimate. Subtracting 

this same figure would yield the lower bound. The standard 

deviation is an indicator of the variability found in the 

sample. 

Skewness is an indicator of the degree of asymmetry of 

a distribution. In a normal distribution the mean and 

median are expected to be the same point (the middle) along 

a scale representing the scores on the measure. If a 

distribution is positively skewed, the mean would be 

located at a higher value than the median. In appearance, 

the left tail would appear shorter than the right tail on a 

graphical representation of the distribution. If the 

skewness is negative, the mean would be located at a lower 

value than the median and the right tail will appear 

shorter. The size of the statistic indicates the degree of 

deviation from the expected distribution if a normal 

distribution were to be assumed. 

Kurtosis is a somewhat similar concept but indicates 

how peaked or flat a distribution is when graphed. A 

positive value for this statistic indicates that the 

graphed distribution is more peaked (leptokurtic) and has 

thinner tails than a normal distribution would be expected 

to have. A negative value for this statistic indicates 

that the graphed curve will be flatter than expected 

(platykurtic) and have thicker tails. The magnitude of the 
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statistic indicates the degree of deviation if a normal 

distribution were to be assumed. 

In the CAT total scores (see Table 5) only one 

statistic, the pretest for the sixth grade, showed marked 

skewness. This measure also showed sharp positive 

kurtosis. Total scores by grade, however, were generally 

found to be mildly negatively skewed with mild kurtosis. 

An analysis of CAT reading subtest scores revealed a 

similar mild negative skewness and a mild positive kurtosis 

(see Table 6). The standard deviation of pretest and 

Table 6 

Pretest CAT Reading Scores: Basic Statistics by Grade 

Standard Standard 
Grade N Mean Error Deviation Skewness Kurtosis 

2 74 524 8.72 
# 

74.46 .0851 -.6095 
3 79 615 7.35 64.91 -.6111 .1244 
4 107 669 5.48 56.42 -.8083 1.4653 
5 64 695 6.38 50.62 .3497 2.1518 
6 64 713 5.03 39.91 -.3177 -.0997 

Posttest CAT Reading Scores: Basic Statistics by Grade 

Standard Standard 
Grade N Mean Error Deviation Skewness Kurtosis 

2 77 617 7.72 67.77 -.7038 .3871 
3 83 660 7.22 65.40 -.4636 .5409 
4 108 684 5.08 52.56 -.4851 .5725 
5 66 711 4.80 38.73 -.5881 1.0229 
6 64 731 4.58 36.32 -.2278 1.0727 
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posttest reading subtests decreased as grade level 

increased as did the CAT total score standard deviation. 

Math scores also displayed a comparable pattern of negative 

skewness and mild kurtosis (see Table 7). Again, the 

Table 7 

Pretest CAT Math Scores: Basic Statistics by Grade 

Standard Standard 
Grade N Mean Error Deviation Skewness Kurtosis 

2 74 551 7.90 67.56 -.1344 -.0238 
3 79 652 6.46 57.08 -.1056 -.7426 
4 107 690 4.06 41.81 -.1776 .1000 
5 64 717 4.42 35.05 -.5627 1.2277 
6 64 729 4.65 36.87 -1.9304 7.5657 

Posttest CAT Math Scores: Basic Statistics by Grade 

Standard Standard 
Grade N Mean Error Deviation Skewness Kurtosis 

2 77 639 6.78 59.09 .1895 -.8175 
3 83 682 5.43 49.17 -.1879 -.0568 
4 108 709 3.82 39.49 -.1426 -.2032 
5 66 739 3.98 32.11 -.1954 .3932 
6 64 733 4.06 32.26 -.3033 .2054 

standard deviation decreased as the grade level increased. 

Summarizing the distribution of the entire set of scores it 

can be concluded that, with the exception of the pretest 

math and pretest total scores for the sixth grade, the 

skewness and kurtosis is mild and not suggestive of any 
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serious deviation from what might be expected for a data 

set while assuming normality. The narrowing of the 

standard deviation with increasing grade level in both 

pretest and posttest scores is an expected function of both 

student maturation and an increase in the number of items 

in the tests. 

Description of Teacher Sample 

The total teacher sample used to test for bias in TPAI 

scores attributable to teacher traits was composed of 53 

teachers in grades one through six and exceptional 

children's assignments. The teacher sample used to 

establish the validity coefficients was composed of 40 

classroom teachers in grades two through six. The teachers 

in this group were veteran teachers having an average 

experience of 17.70 years teaching service (see Table 8). 

The average number of years teaching within the school 

system in the study was 13.23 thus reflecting a mature 

stable teaching staff with an average age of 42.64 years. 

The sample of teachers in grades two through four was 

composed of 92.5 per cent female and 7.5 per cent male 

teachers and had a racial distribution of 85 per cent white 

and 15 per cent minority. 

Of the total teaching sample, the highest degree held 

by 68 per cent of the teachers was a bachelor of arts 

degree whereas 32 per cent of the teachers held a masters 
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degree. Teachers were almost equally divided between 

public and private institutions when earning their initial 

degree with 55 per cent attending public and 45 per cent 

attending private institutions. The highest degree offered 

by these institutions was about equally distributed among 

bachelors, masters and doctorates with 37, 33, and 28 per 

cent of the teachers attending these institutions 

respectively. . 

Table 8 

Descriptive Statistics of Teachers in Grade 2-6 

N - 40 
Teacher Standard 
Trait Minimum Maximum Mean Deviation 

Years 
Experience 1 32 17.70 7.70 

Years in 
Current School 1 25 13.23 7.08 

Years Teaching 
Current Grade 0 24 10.63 7.19 

Teaching 
Starting Age 21 38 23.75 4.42 

Age 22 58 42.64 9.23 

Teacher Variables and Estimated 

Student Achievement 

Teacher variables that have been traditionally thought 

to influence student learning were correlated with the 



estimated student gains for an average student in each 

teacher's class on the CAT total, math and reading tests 

(see Table 9). These variables included years experience. 

Table 9 

Partial Correlations Between Achievement and 

Teacher Variables Holding Grade Level Constant 

Teacher N = 40 Predicted CAT Score for Average Student 
Variable 

Total Math Reading 

Years Experience -.1060 .0121 .1058 

Years in School -.0073 .2235 .1222 

Years in Grade -.1265 -.0251 .0026 

Age Began Teaching -.1473 .0603 -.0688 

Age -.1689 .0691 .0204 

Sex1 . 0814 -.0446 .0048 

Race2 -.0356 -.1433 .1975 

Highest Degree 
Held -.0191 -.0318 .0232 

Type Institution3 .0016 -.0201 .0466 

Institution Level4 -.2393 -.1798 -.1930 

Note: No correlation was significant at p < .05 
1Sex was coded Male = 0 Female = 1 
3Race was code White « 0 Minority - 1 
3Type Institution was coded Public » 0 Private « 1 
^Institution Level was highest degree offered 

BA - 4 MA - 5 PhD - 7 
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highest academic degree held and age. Because grade level 

is known to be a heavy influence on scale score 

achievement, it was held constant across teachers and 

partial correlations were computed. Also correlated with 

measures of achievement were teacher variables that were 

possibly a source of bias such as race and sex. No 

significant correlations were found. 

Correlation Between Pretest and 

Posttest Achievement Scores 

Table 10 displays the correlations between 

administrations of the CAT and CAT subtests. The 

correlation between the CAT pretest (CAT87Total) and the 

CAT posttest (CAT88Total) was .8813 accounting for 

Table 10 

Correlations* Between CAT Pretest and CAT Posttest 

N=387 Posttest 

Pretest CAT88Total CAT88Math CAT88Reading 

CAT87Total .8813 .8439 .8447 

CAT87Math .8256 .8455 .7557 

CAT87Reading .8539 .7820 .8562 

*A11 correlations are significant at the p < .001 level 
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78 per cent of the variance between the students' pretest 

and posttest total scores. The correlation between 

administrations of the CAT ranged from .7820 to .8813. 

Part of this strong relationship can be explained by the 

extreme similarity in forms of the test. Influential 

variables which affect student achievement also had an 

opportunity to play their role in affecting both scores. 

Student Variables and Achievement 

Student variables that were thought to be influential 

were correlated with the CAT posttest results. All 

variables examined were significant predictors of a 

student's total CAT score. Table 11 reports the 

the calculated coefficients. Student race, lunch program 

participation, number of absences during the first six 

months of school and IQ were all significant predictors of 

the CAT total, math and reading results. Sex and number of 

parents at home were significant predictors of CAT total 

and reading scores but not of math scores. Further 

analysis showed a high degree of intercorrelation among 

these variables. If variables were combined to predict 

test scores, as is done in multiple regression, not all 

variables would make a significant contribution because 

they duplicate the contribution made by another variable. 

To eliminate these variables and to obtain the model with 

the best fit, stepwise multiple regression was 
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Table 11 

Partial Correlationsi Between Achievement 

and Student Variables N - 400 

Variable CAT Total CAT Math CAT Reading 

Race .2094*** .2062*** .1761** 
Sex® -.1357** -.0409 -.1392** 
Lunch Program3 -.2743*** -.2428*** -.2524*** 
Parents in Home .1089* .0743 .1180* 
Absences -.2424*** -.2146*** -.2109*** 
IQ .6056*** .5421*** .5460*** 

1The effects of grade level have been held constant 
aSex was coded Male » 1 Female - 0 
3Lunch Program was coded Free or Reduced - 1 

Not Participating « 0 

*** p < .001 ** p < .01 * p < .05 

performed using CAT total, math and reading scores as 

dependent variables. The variables remaining in the 

equation were the variables used to equate classrooms. 

This was done by partialing out the effects of these 

variables prior to establishing the validity coefficients. 

Establishing Control Variables 

Three statistical models were constructed to predict 

CAT total, math and reading scores. Table 12 reports the 

results of stepwise multiple regression using CAT total 

posttest as the dependent variable with forward entry (F in 

- 3.57; F cut - 2.50). A student's grade level, IQ, number 

of absences and sex were selected as predictors for the 



model and had an adjusted R2 of .6152 thus accounting for 

62 per cent of the variance in students' CAT total scores. 

Table 12 

Influential Variables in the Predication of 

CAT Total Posttest 

Forward stepwise regression, number of steps: 4 

Dependent variable: CAT88Total 
Multiple R: .7871 
Multiple R2: .6195 
Adjusted R2: .6152 
Minimum pairwise N: 360 
F (4, 355) - 144.5071 p < .0000 

Intercept: a = 434.3452 

REGRESSION WEIGHTS 

standard 
Variable BETA b error of b t (355) 

significance 
of t 

GRADE .6052 
IQ .4631 
ABSENCES -.1031 
SEX* -.1002 

24.4166 1.3214 
1.7065 .1218 
-.8378 .2680 

-10.7858 3.5280 

18.4765 .0000 
14.0100 .0000 
-3.1150 .0024 
-3.0572 .0028 

•SEX: male - 1 female - 0 

These four variables were held constant when correlating 

TPAI scores to CAT estimated total score gains. 

Omitted from the equation were measures of race, lunch 

program participation and number of parents in the home. 

A similar equation was built for math (see Table 13). 

Three of the four predictors for CAT total were retained. 

Student sex was omitted from the equation. The adjusted R2 
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Table 13 

Influential Variables in the Prediction of 

CAT Math Posttest 

Forward stepwise regression, number of steps: 3 

Dependent variable: CAT88Math 
Multiple R: .7631 
Multiple Ra: .5823 
Adjusted R2: .5788 
Minimum pairwise N: 360 
F (3, 356) - 165.4254 p < .0000 

Intercept: a - 441.3879 

REGRESSION WEIGHTS 

significance 
Variable BETA b st. err b t (355) of t 

GRADE .6270 27.0835 1.4800 18.3005 .0000 
IQ .4052 1.5988 .1364 11.7148 .0000 
ABSENCES -.0895 -.7795 .30115 -2.5883 .0098 

for this equation was .5788 thus accounting for 58 per cent 

of the variance in student's CAT math subtest. 

The model for the prediction of the CAT reading 

subtest accounted for 53 per cent of the variance in CAT 

reading scores and had an adjusted Ra of .5335. Table 14 

gives the results of this model. The same influential 

variables found in the prediction of the CAT total score 

were chosen for the prediction of CAT reading. In both the 

reading subtest and total composite, being male had a 

negative correlation with an increase in the predicted test 
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Table 14 

Influential Variables in the Prediction of 

CAT Reading Posttest 

Forward stepwise regression, number of steps: 4 

Dependent variable: CAT88Reading 
Multiple R: .7340 
Multiple R2: .5387 
Adjusted R2: .5335 
Minimum pairwise N: 360 
F (4, 355) - 103.6581 p < .0000 

Intercept: a « 385.7096 

REGRESSION WEIGHTS 

significance 
Variable BETA b st. err b t (355) of t 

GRADE .5599 
IQ .4358 
SEX* -.1084 
ABSENCES -.0933 

27.8505 1.7945 
1.9804 .1654 

-14.3933 4.7907 
-.9355 .3652 

15.5204 .0000 
11.9733 .0000 
-3.0044 .0032 
-2.5615 .0105 

*SEX: male = 1 female - 0 

score. The strongest influence of the variable student sex 

was found in the prediction of reading subtest scores. 

where being male was equivalent to subtracting 14 points 

from the predicted female score. In all three tests, an 

increase in absences indicated a decrease in the predicted 

test score, generally about one point in the predicted 

score for each day absent. 

Predicted scores for each student were computed using 

each of the three equations and scatterplots were 

constructed using the predicted score and the actual CAT 



score (see Appendix B). The standardized residuals were 

plotted by predicted score (see Appendix B). While there 

was a slightly greater spread in the standardized residual 

for lower values of the predicted CAT score for total, math 

and reading, the difference was not judged to be great 

enough to assert a violation in the assumption of 

homoscedasticity (equal variance across all values of the 

dependent variable). The spread, in fact, was not as great 

as expected since it was noted in the exploratory data 

analysis that lower grades had greater standard deviations 

than upper grades. Normality and linearity assumptions 

were also held to be valid. The results of the regression 

analysis were considered valid and acceptable for use as 

indicators of influential variables to be controlled in 

statistically equated classes. 

Results of TPAI Evaluations 

Scores for each of the 53 teachers in the sample were 

compiled and a mean score for each function was calculated 

(see Table 15). The TPAI function means ranged from a high 

of 4.66 on Student Behavior and Instructional Presentation 

to a low of 4.33 on Facilitating Instruction on a one to 

six scale. The largest difference between means on any two 

items was very small at .33. 

A frequency count was conducted for each item by 

rating category. Table 15 presents the rating distribution 
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Table 15 

TPAI Item Analysis 

TP AI 
Function 

Rating 
(Per Cent Scoring) 

2 3 4 5 6 

N - 53 

Mean 
Standard 
Deviation 

Instructional 
Time 

Student 
Behavior 

Instructional 
Presentation 

Instructional 
Monitoring 

Instructional 
Feedback 

Faci1itating 
Instruction 

Communicating 
Within the 
Educational 
Environment 

Non-
Instructional 
Duties 

0 2 11 36 42 9 4.45 

0 0 23 17 32 28 4.66 

0 0 11 30 40 19 4.66 

0 0 17 30 38 15 4.51 

0 0 21 34 36 9 4.34 

0 2 17 30 42 7 4.33 

0 0 15 26 43 13 4.56 

0 2 10 33 35 20 4.63 

.88  

1 . 1 1  

.91 

.94 

.91 

.90 

.91 

98 

Note: Percentages may not add to 100 due to rounding 

Scoring Key: 

1 - Unsatisfactory 4 - Above Standard 
2 - Below Standard 5 - Well Above Standard 
3 « Satisfactory 6 « Superior 

by percentage of teachers receiving each rating for 

individual functions. No teacher received an 
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unsatisfactory rating on any item. Only three items. 

Instructional Time, Facilitating Instruction and Non-

Instructional duties, had teachers included in the below 

standard category. In each case, only two per cent of the 

sample were rated in the below standard category. The 

largest distribution for a satisfactory rating was found in 

the Student Behavior function with 23 per cent of the 

teachers being rated in that category. 

A total score was computed for each of the 53 teachers 

in the sample by summing the rating of all eight functions 

for each teacher. A correlation matrix was created (see 

Table 16) comparing all functions and the total score. 

Correlations between all functions were significant beyond 

the p < .001 level and ranged from a high of .83 to a low 

of .56. Correlations between function scores and total 

score were consistently high ranging from .92 to .81 

representing total score correlation with Instructional 

Monitoring and Student Behavior respectively. 

Evaluator's Questionnaire 

Evaluators were asked to complete a short 

questionnaire concerning their reactions to the results of 

the TPAI evaluation completed on each teacher. All 

principals strongly agreed or agreed when asked if the 

results of the TPAI estimate accurately reflected the 

official TPAI for this teacher. No principals were 
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Table 16 

Correlations Between TPAI Function Scores 

Function N - 53 

Function 1 2 3 4 5 6 7 8 

1. Instructional 
Time 

2. Student 
Behavior .71 

3. Instructional 
Presentation .78 .61 

4. Instructional 
Monitoring .83 .70 .79 

5. Instructional 
Feedback .77 .71 .75 .83 

6. Facilitating 
Instruction .77 .56 .80 .77 . 75 

7. Communicating 
within the 
Educational 
Environment 

.60 .64 .63 .70 . 71 .66 

8. Non-
Instructional 
Duties .65 .62 .70 .73 . 65 .69 .81 

T. Total .88 .81 .87 .92 . 89 .86 .83 . 85 

Note: all correlations significant at p < .001 with a 
directional hypothesis 

undecided or in a disagree category. When asked if the 

TPAI score for this teacher accurately assessed this 

teacher's total effectiveness, principals again 

overwhelmingly agreed with 49 per cent in the strongly 
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agree and 51 per cent in the agree category. When 

principals were asked if data were used other than that 

collected in formal observations a wide difference was 

found. Thirty per cent of the responses on teachers 

strongly agreed that only data from observations were used. 

Sixty-four per cent of the responses indicated strong 

disagreement with the statement indicating the use of data 

other than formal observations. All principals indicated 

they felt they were competent judges of the teachers under 

evaluation. Sixty-two per cent strongly agreed and 38 per 

cent agreed to the statement "I feel I am a competent judge 

of this teacher's effectiveness." The results were similar 

when principals were asked to respond to the situation in 

which tenure or pay scale decisions were made utilizing the 

TPAI just completed. Sixty-two per cent strongly agreed 

and 38 per cent agreed that a valid decision would be made 

if the TPAI just administered were used for pay or tenure 

decisions. The questionnaire also revealed that nine per 

cent of the teachers evaluated were probationary. 

Principals also indicated that they had conducted prior 

evaluations using the TPAI on 77 per cent of the teachers 

evaluated. 

Validity Coefficients 

Regression equations were built for each classroom 

teacher in grades two through six to predict the posttest 
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CAT score using the pretest CAT score as the independent 

variable. A predicted score for the average student 

assigned to each teacher was computed by inserting the 

estimated mean CAT pretest score for that grade level into 

the regression equation computed for each teacher. In this 

manner, an estimated student achievement gain was 

calculated for the CAT total, reading and math scores for 

each teacher. 

These estimated scores were then correlated with the 

teacher's TPAI total and function scores holding the 

effects of the influential variables for each test 

constant. The results of these partial correlation 

coefficients are shown in Table 17. The coefficients for 

CAT total ranged from .05 to .39 with only the function 

assessing non-instructional duties having a statistically 

significant relationship with student CAT total achievement 

(p < .05 level). None of the coefficients between CAT 

reading and the TPAI were significant. There was a clear 

and consistent statistically significant relationship 

between predicted CAT achievement in math and each of the 

TPAI function scores. These coefficients ranged from .33 

to .47 with the TPAI total composite score showing the 

strongest relationship with a .48 coefficient. Two 

additional composites were created. The empirically based 

functions (instructional time, student behavior, 

instructional presentation, instructional monitoring and 
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Table 17 

Partial Correlations Between TPAI and Estimated Achievement 

N - 40 Estimated Student Achievement 

Function CAT Total1 CAT Math2 CAT Reading 

Instructional 
Time .24 .43** .18 

Student Behavior .25 .36* .18 

Instructional 
Presentation .23 .41** .10 

Instructional 
Monitoring .31 .41** .19 

Instructional 
Feedback .19 .38* .07 

Faci1itating 
Instruction .05 .36* .06 

Communicating 
Within the 
Educational 
Environment .20 .36* .06 

Non-Instructional 
Duties .39* .47** .15 

Total Composite .28 .48** .17 

xHolding constant the effects of Grade, IQ, Sex and 
Student Absences 

2Holding constant the effects of Grade, IQ and Student 
Absences 

** p < .01 * p < .05 (Directional Hypothesis) 

instructional feedback) were used to create a summed 

composite for each teacher. A similar composite was 

created for the consensus based functions (facilitating 
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instruction, communicating within the educational 

environment and non-instructional duties). The partial 

correlation coefficients for these two composites with 

predicted math achievement were .4502 and .4485 

respectively. 

Although the contribution of sex was not significant 

in the prediction of math achievement, controlling for this 

variable had the effect of increasing each of the validity 

coefficients between math and the TPAI functions by .03 to 

.06 with the largest increase raising the TPAI Total 

correlation with math from .47 to .53 thus attaining 

significance at the .001 level. The results of multiple 

regression can be found in Appendix B. 

Correlations Between TPAI and Student Variables 

Data on student variables were averaged by class and 

the means were correlated with teacher TPAI ratings. Data 

were collected on student race, sex, grade, federal lunch 

program participation, number of parents in the home, 

student absences during the first six months of school and 

IQ. No pattern of significant relationship was uncovered 

although significant correlations between a TPAI function 

and grade, student race, parents in home and student 

absences were found (see Table 18). Although only 

significant with Instructional Presentation rating, student 
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Table 18 

Correlations Between TPAI Rating and Class Variables 

Function 

Class 
Variable 12345678 

Grade -.26 -.29 -.30 -.25 -.27 -.17 -.03 -.20 -.25 

Race1 -.02 -.33 -.05 -.14 -.01 -.08 -.12 -.24 -.14 

Sex2 -.15 -.16 -.08 -.20 -.22 -.21 -.26 -.23 -.20 

Lunch .22 .21 .06 .11 .23 .14 .00 .07 .13 

Parents -.36 -.28 -.34 .23 -.01 -.18 -.14 -.24 -.29 

Absences -.16 -.21 -.19 -.17 -.14 -.32 -.26 -.26 -.24 

IQ -.00 -.04 .06 .12 .08 0.7 .14 .11 .08 

Note: Under1ined coefficients are significant at p < .05 
level using a non-directional hypothesis 

1Race coded 0 = Minority 1 -= White 
8Sex coded 0 = Female 1 = Male 

Function Key: 

1 = Instructional Time 
2 - Student Behavior 
3 - Instructional 

Presentation 
4 - Instructional Monitoring 

5 = Instructional Feedback 
6 - Facilitating Instruction 
7 - Communicating Within the 

Educational Environment 
8 - Non-Instructional Duties 
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grade had a consistently negative relationship with teacher 

rating. The proportion of white students in a class had a 

consistently negative relationship with TPAI rating 

although the magnitude of the statistic was significant 

only with ratings of Student Behavior. All TPAI functions 

had a negative relationship with the proportion of males in 

the class although no statistic was significant. The 

number of parents living with the student had a negative 

relationship with teacher TPAI rating and was significant 

with two TPAI functions Instructional Time and 

Instructional Presentation. Absences also had a 

consistently negative relationship with TPAI rating 

although only significant in one instance. The class mean 

IQ had a minor nonsignificant relationship with all TPAI 

functions. 

Correlations Between TPAI Rating and Teacher Variables 

Table 19 shows the comparisons of teacher variables 

that were thought to be predictors of teacher effectiveness 

or a source of bias in teacher evaluation instruments with 

each TPAI function. No significant relationships were 

found. Two of the variables tested for relationship with 

TPAI rating. Years Experience and Highest Degree held, are 

the teacher variables which are traditionally used to 

determine salary scales. For both variables, there was no 

significant relationship with principal rating on any of 

the TPAI functions. 
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Table 19 

Correlations Between TPAI Rating and Teacher Variables 

Teacher 
Variable 1 2 3 

TPAI 

4 

Function 

5 6 7 8 T 

Grade -.13 -.16 -.19 -.10 -.10 -.18 -.14 -.16 -.19 

Years 
Experience .11 -.03 -.01 -.01 -.07 .13 -.10 -.08 .02 

Years in 
School .16 .05 .10 .10 .03 .17 -.01 .08 .12 

Years in 
Grade .16 .00 .02 .08 .00 .06 -.01 -.02 .07 

Age Started 
Teaching .09 .16 .11 .03 .01 -.03 -.02 .10 .07 

Sex1 .14 .02 -.02 -.02 -.06 .11 -.10 -.05 .03 

Race2 -.12 -.07 -.08 -.13 -.18 -.18 -.24 -.16 -.16 

Highest 
Degree .01 .14 .08 .10 .14 .06 .20 .09 .14 

Institution 
Type .04 -.01 -.01 -.07 .05 -.00 .02 -.07 -.03 

Institution 
Level -.01 -.13 -.01 .01 .04 -.00 .24 .05 -.01 

Note: No correlation was significant at p < .05 level 
using a non-directional hypothesis 

xSex coded 0 = Male 1 - Female 
2Race coded 0 White 1 *= Minority 

Function Key: 

1 • Instructional Time 5 - Instructional Feedback 
2 - Student Behavior 6 - Facilitating Instruction 
3 = Instructional 7 - Communicating Within the 

Presentation Educational Environment 
4 - Instructional Monitoring 8 - Non-Instructional Duties 
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Summary 

Chapter four described the student and teacher sample 

used in the study. Student variables were compared to 

student achievement and influential variables were 

discerned and later employed to statistically equate sample 

classrooms. Teacher variables were compared to student 

achievement and none were found to be significantly related 

in the prediction of student achievement. The results of 

TPAI evaluation were described and their relationship to 

student variables, teacher variables, and student 

achievement was examined. 

Chapter five will test the eight hypotheses presented 

for study, summarize the study findings and make 

recommendations for TPAI use and further study based on the 

current study's findings. 
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CHAPTER V 

SUMMARY, CONCLUSIONS, IMPLICATIONS 

AND RECOMMENDATIONS 

Summary 

The study gathered data on 400 students in 40 

classrooms and estimates of student achievement were made 

for an average student of that grade in each teacher's 

class. Holding constant the influence of student variables 

which affect achievement such as grade level and IQ, 

partial correlation coefficients were calculated measuring 

the relationship between TPAI ratings and student 

achievement. The TPAI ratings of these 40 teachers also 

were tested for correlation with student variables. 

Additional data were gathered on 13 teachers in grades one 

and exceptional children programs. Combined, these 53 

teachers' scores were examined and tested for relationship 

with teacher variables that might indicate bias in the 

employment of the instrument. The purpose of this chapter 

is to examine these data in light of the hypotheses posed 

for this study and to make recommendations for use of the 

study's conclusions and suggestions for further study. 
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Conclusions 

Validity coefficients were calculated by correlating 

the TPAI ratings of elementary teachers to CAT total, math 

and reading scores. To eliminate the effects of 

differences among classes in grade level, IQ, parents in 

the home and sex distribution, partial correlation 

coefficients were calculated and the effects of these 

variables were held constant statistically. 

Hi: There is a significant positive relationship 
between TPAI total score and estimated student 
gains on the CAT total score using within-class 
regression. 

The hypothesis that the total of TPAI function scores 

would have a positive correlation with the CAT total score 

was found not to be tenable and must be rejected. The 

correlation between the two variables was a modest .28 and 

was not significant at the p < .05 level with a directional 

hypothesis with 34 degrees of freedom. 

H2; There is a significant positive relationship 
between each TPAI function score and estimated 
student gains on the CAT total score using 
within-class regression. 

The hypothesis that each TPAI function score would 

have a significant positive relationship with CAT total 

scores was found to be untenable for all but one function 

of the TPAI. Function eight, which relates to the 

performance of non-instructional duties, was found to have 

a significant positive relationship with CAT total scores. 

A correlation coefficient of .39 was reported for this 
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function which is significant at the p < .05 level with a 

directional hypothesis and 34 degrees of freedom. All 

other functions had correlations ranging from .05 to .31 

and were found not to be significant. 

H3: There is a significant positive relationship 
between TPAI total score and estimated student 
gains on the Math subtest of the CAT using 
within-class regression. 

The hypothesis that the TPAI composite score 

would have a significant positive relationship to CAT math 

achievement remains tenable. The correlation between TPAI 

total score and CAT math score was .48 and was significant 

at the p < .01 level with a directional hypothesis and 35 

degrees of freedom. This was the largest relationship 

found between TPAI ratings and measures of achievement. 

H<: There is a significant positive relationship 
between each TPAI function score and estimated 
student gains on the Math subtest of the CAT 
using within-class regression. 

The hypothesis that there would be a significant 

positive relationship between each TPAI function score and 

estimated student gains in math was found to be tenable for 

each TPAI function. All eight of the TPAI functions had a 

significant relationship with math achievement (p < .05 

with 35 degrees of freedom and a directional hypothesis) 

with coefficients ranging from a low of .36 to a high of 

.47. Four of the functions, Instructional Time, 

Instructional Presentation, Instructional Monitoring and 
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Non-Instructional Duties, were significant at the p < .01 

level. 

Hs: There is a significant positive relationship 
between TPAI total score and estimated student 
gains on the Reading subtest of the CAT using 
within-class regression. 

The hypothesis that there would be a significant 

positive relationship between TPAI total score and student 

achievement in reading was not found to be tenable and was 

rejected. The correlation between the two variables was 

.15 and was not significant at the p < .05 level using a 

directional hypothesis with 34 degrees of freedom. 

H6: There is a significant positive relationship 
between each TPAI function score and estimated 
student gains on the Reading subtest of the CAT 
using within-class regression. 

The hypothesis that there would be a significant 

positive relationship between each TPAI function score and 

student achievement in reading was found not to be tenable 

and was rejected. The coefficients ranged from a low of 

.06 to a high of .18 and were not significant at the 

p < .05 level with a directional hypothesis and 34 degrees 

of freedom. 

Hy: The zero order correlation coefficients between 
TPAI function scores and the class mean (or 
ratio) of the student variables of race, sex, IQ, 
past achievement, age, grade, economic status, 
attendance, or family structure are equal to 
zero. 

The hypothesis that TPAI scores would have no 

statistically significant relationship with student 

variables reflecting the composition of a teacher's class 
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cannot be retained. Five of the 63 coefficients calculated 

to test this hypothesis were found to be statistically 

significant at the p < .05 level with a non-directional 

hypothesis and 38 degrees of freedom. The correlation 

between grade and TPAI function scores was consistently 

strong but only one reached the p < .05 significance level. 

Race was a significant predictor in only one function and 

showed a negative but insignificant relationship with all 

TPAI functions (race was coded White • 1, Minority = 0). 

Absences also showed consistent negative relationship. 

Only one coefficient, its intersection with Facilitating 

Instruction, was found significant. The average number of 

parents living with the child was significant in its 

relationship with two functions. Instructional Time and 

Instructional Presentation. There was no significant 

relationship between class variables and teacher TPAI 

rating using the total TPAI composite. 

Ho: The zero order correlation coefficients between 
TPAI function scores and the teacher variables of 
age, sex, race, highest earned degree, grade 
taught, years teaching in school, years teaching 
in system, or total years of teaching experience 
are equal to zero. 

The hypothesis that there is no statistically 

significant relationship between TPAI ratings and teacher 

variables was retained and remains tenable. Of the 90 

correlation coefficients calculated to test this 

hypothesis, none were statistically significant at the 



p < .05 level using a non-directional hypothesis with 51 

degrees of freedom. Although grade level had a 

consistently negative relationship, none of the 

coefficients approached significance. 

Implications 

During the process of collecting and analyzing data to 

establish estimates of student achievement in a particular 

classroom, it became evident that student variables, not 

teacher variables, were the dominant predictors of school 

achievement. Undoubtedly, part of this situation 

originates from the extensive similarities among 

classrooms. Classes tend to have the same number of 

children for similar amounts of time. Textbooks and other 

materials used in classroom are almost identical among 

classes of the same grade. Teachers have met minimal 

standards and economic opportunity typically provides a 

ceiling on teaching ability. Beginning teachers are 

expected to teach the same mathematical algorithms, 

spelling words and the like as their more senior colleagues 

and, by this study's data analysis, do as well as those 

senior colleagues. The training received by teachers have 

been generally standardized by state certification boards 

and accrediting agencies. Most of school decisions are 

made by school principals and there are few opportunities 

for teachers to express differences in instructional 
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strategies that might make differences approaching the 

magnitude that can be measured by intellectual growth 

instruments now in use. 

However, the differences among children's backgrounds 

are dramatic. Children come to school with striking 

differences in past experiences. Some five year olds come 

to school reading while others come not yet speaking in 

sentences. Yet, the children are expected to meet the 

requirements of a standardized curriculum. It is little 

wonder that knowledge of student variables can be strong 

predictors. The difficulty in measuring teachers, then, 

becomes not an issue of whether it can be done, but what 

are the expected outcomes of the process. 

Since differences among teachers result in such small 

differences in student achievement, the significance of the 

activity of teacher evaluation in the enhancement of 

learning is questionable. A superior rating from a teacher 

in the sample provided no prediction as to how well that 

teacher's children might do in reading or total 

achievement. How a teacher performs her non-instructiona1 

duties as measured by the TPAI contributes all the 

predictive relationship attainable from a complete TPAI 

evaluation in the prediction of student's math achievement. 

The implication of the findings in this study suggests that 

standardized forms of evaluation will not be an avenue to 

widespread educational improvement because of the small 
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contribution differences among teachers make to a child's 

general education. This is not to say teachers do not make 

a significant contribution. It is unlikely students would 

be able to make the type of annual achievement gains 

indicated by the students in the sample unless they receive 

professional instruction from a teacher. What is poignant 

is that it appears that ranking teachers by differences on 

any measure, whether it is seniority, highest degree held 

or formal evaluation is unlikely to make a significant 

difference in the prediction of overall achievement of 

students. 

Validity Coefficients 

Hypotheses one through six tested the validity of the 

TPAI in predicting student achievement by CAT total, math 

and reading scores. Only hypotheses three and four were 

retained. A clear pattern of strong relationship between 

TPAI function scores and math achievement was established. 

Hypotheses six and seven, which tested the TPAI with 

reading achievement, was rejected and no other significant 

correlation was found in the coefficients. The TPAI's 

relationship to total achievement reflected was stronger 

than the TPAI relationship with reading probably because of 

the inclusion of the math influence. However, only one 

function was found to be significantly different from zero. 

This function dealt with the non-instructional duties of 
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teachers in carrying out school policies, adhering to 

school rules, and planning for professional development. 

It can be argued that the behavioral anchors of this 

function are among the vaguest and therefore subject to the 

most individual interpretation of any function. 

Nevertheless, it must be disconcerting that a function 

designed to measure non-instructional behavior proved to be 

one of the best predictors of the effectiveness of 

instruction as measured by student achievement. 

The results of strong validity coefficients for math 

prediction but not for reading or total achievement 

reinforce the opinions of current reviews of effective 

teaching research. These reviews indicate that the 

methodologies identified by effective teaching research are 

significant predictors of achievement only in highly 

structured subjects such as math. In situations where the 

material to be learned is less structured, higher order 

thinking processes are required or definite easily defined 

goals are not appropriate, effective teaching methods are 

not likely to be predictors of achievement. 

The implication of these research summaries, which was 

verified by the results of the current study, is that the 

use of instruments like the TPAI are not likely to be a 

valid predictor of academic achievement gains across all 

subjects. If the relationships found in this study were 

also found in studies of middle school teachers, for 
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example, the use of the TPAI in evaluating a math teacher 

would be valid to the degree that it offers some predictive 

validity in forecasting the likely outcomes of instruction. 

The use of the same instrument with a reading teacher would 

offer no knowledge of student achievement other than what 

might be accounted for if the evaluator were to roll a die 

to obtain the TPAI rating. The TPAI developers' claim that 

the instrument is equally valid across all teacher 

assignments simply cannot be held tenable in light of 

current evidence. 

The differences in validity coefficients among total 

achievement, math and reading were not unexpected. The 

possibility that math would be more sensitive to 

measurement by the TPAI was evident in the literature 

reviewed by the study. The study design was therefore made 

sensitive to that possibility. Clearly, the evidence 

supports a contention that at least some types of learning 

outcomes can be predicted from evaluations of teaching 

behavior and that evaluators can be trained to utilize an 

instrument in an educational (as opposed to research) 

assignment. It appears that evaluators were measuring the 

behaviors they were trained to spot. These behaviors were 

identified primarily by correlations with structured 

subject matter. The TPAI results mirror what might be 

expected if it were possible to reliably identify these 

behaviors by a high inference, rather than a low inference 
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tool. The literature reports few coefficients between 

rating scales and structured learning outcomes above the 

.25 mark. The fact that all eight of the items and a total 

composite showed a significant relationship with math 

achievement well above the .25 mark was certainly an 

exciting finding. The strength of these coefficients must 

be acknowledged. Within the history of evaluative 

instruments based on rating scales these data are a unique 

and promising finding. 

Inherent in the mixed validity of the TPAI is that the 

omnibus application of TPAI evaluations for teachers of all 

subjects and grades is not tenable. There are many 

learning outcomes desired that fit the model of a highly 

structured discipline such as decoding in reading and map 

skills in social studies. Evaluating teachers by the TPAI 

in their efforts to obtain these goals may have validity 

and certainly further studies to examine this issue would 

be worthwhile. However, most learning outcomes do not fit 

this model of a highly structured discipline. 

The major goals outlined in North Carolina's standard 

course of study are of goals that defy rigid structuring. 

Using thinking skills to solve problems arising in the 

course of living and working require high levels of 

generalization of the skills taught in school. Solutions 

posed to those problems resist simple analysis and tightly 

organized structuring. Forcing teachers to conform to a 



model of instruction advocated by the TPAI may help 

instruction in highly structured content areas, but may 

provide no assistance and could possibly even retard 

efforts to obtain more generalized goals. The use of the 

instrument must be tailored to the objectives desired from 

instruction. To require a newly certified elementary 

classroom teacher to demonstrate a standard performance of 

the TPAI may be justified by the study results in that 

these techniques were shown to be valid for math 

instruction which is a part of almost every elementary 

teacher's job. Justifying the use of the TPAI with the 

initial certification of an elementary reading specialist 

is not supported by the data. One may certainly speculate 

whether the TPAI evaluation for a teacher of the 

academically talented would be as valid as the TPAI 

evaluation of a remedial math teacher. While the TPAI may 

be justified as a potential predictor of how a teacher may 

bring about achievement in math, this study does not 

support any conclusion concerning the overall effectiveness 

of the teacher. 

Teacher Variables and Potential Bias 

No evidence was discovered to support any contention 

that the TPAI evaluations were biased by teacher race, sex 

or age. Further, such unlikely sources of bias as years in 

school were found to be unrelated to TPAI rating. While it 



is fair to conclude that the use of the TPAI instrument in 

the sample was not significantly biased, the study does not 

conclude that the potential for biased results is not 

there. For example, there was a consistent, but 

insignificant, negative relationship between grade taught 

and the teacher's TPAI results. It was quite possible that 

a single evaluator was behaving in an idiosyncratic way and 

was systematically biased in favor of lower grade teachers. 

The neutral effect of other raters could have diluted the 

bias of a single rater and therefore the bias for the 

sample was not significant. In this sample that 

speculation was examined and found not to be justified. 

However, TPAI users should be constantly vigilant to this 

and other possible sources of bias. 

Student Variables and Potential Bias 

Of all the study's findings, the mixed results of the 

tests for relationship between TPAI and student variables 

averaged by class were the most difficult to analyze. Only 

five of 63 coefficients were found to be significant at the 

p < .05 level (see Table 18, page 106, this document). 

However, there was no pattern to the significant findings. 

There did appear to be a consistent but not statistically . 

significant pattern, in the TPAI's relationship to grade, 

sex distribution of class membership, absences and the 

number of parents living with the child. The five 
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significant coefficients and the pattern of influence these 

student variables have on TPAI ratings demand consideration 

and a review of the evaluating process. 

Interpreting these patterns without further study 

could result in misleading inferences. For example, the 

negative relationship of all eight functions to an increase 

in absenteeism could possibly be explained by suggesting 

that less effective teachers are less appealing to students 

and therefore they fail to come to school as regularly as 

they more satisfied peers. In this case, a low TPAI might 

be justified. However, the reverse is equally plausible. 

In this case the teacher receives a lower rating on her 

evaluation because her students do not respond well to 

excellent instruction and are more difficult to teach. 

They are absent more because of their disinterest and a 

lack of parental support. 

With five of the coefficients significant at the 

p < .05 level and a pattern of coefficients approaching 

significance for the same student variables, declaring the 

TPAI free of bias due to influence of student variables 

would be premature. Perhaps principals in the study were 

trying to equate the effectiveness of the instruction they 

observed with the perceived difficulty of the task for a 

given set of students. If this is the case, the 

implications of such informal adjustments as the halo 

effect could be damaging both to the validity of the 



instrument and to any interrater reliability the instrument 

might have. Whatever the cause of the five significant 

coefficients, this researcher cannot conclude that the TPAI 

is free of bias due to student variables which reflect the 

composition of the classroom membership. Even though the 

significant coefficients were small in number and may be 

due to idiosyncratic judgments of individual evaluators, 

there is sufficient doubt to reserve the claim that the 

TPAI is fair to all teachers regardless of the composition 

of class membership. The issue is clearly undecided. 

Recommendations 

As a result of the study, three recommendations 

concerning the continued use and development of the TPAI in 

North Carolina are advocated. First, the use of the TPAI 

as a basis for inferences regarding licensure and promotion 

should be suspended until a technical manual is developed 

and made available to test users and to educational 

agencies and professional associations whose membership 

would have a vital interest in its use. Second, additional 

validity studies should be conducted which would include 

validating criteria that would be sensitive to highly 

structured learning goals other than math. This would help 

ascertain whether the relationship between TPAI and math is 

unique or can be generalized to highly structured learning 

in other areas. Third, the use of the TPAI as a general 



125 

measure of teacher effectiveness should be discontinued. 

The results of TPAI evaluations should be employed as 

evidence that teachers have learned and can demonstrate a 

particular pattern of teaching behavior that has been shown 

to be related to the prediction of math achievement. 

Alternative teaching patterns should continue to be 

encouraged. 

Creation of a Technical Manual 

It became apparent early in the study that there was a 

great need for the North Carolina Department of Public 

Instruction to create a technical manual for the TPAI. 

This is necessary to comply with the primary standards as 

defined by the Standards for Educational and Psychological 

Testing (AERA et al., 1985). The use of an instrument for 

evaluation to be employed on such a grand scale as that 

intended for the TPAI must be studied in a manner 

consummate to primary professional standards. 

The creation and dissemination of a technical manual 

will be a positive step in meeting these minimal 

expectations. This manual must include construct 

definitions, reliability data based on current use of the 

instrument, formal content validity studies, additional 

criterion validity studies, and an assessment of the 

minimal criteria necessary to qualify evaluators to insure 

fairness across raters. The use of the instrument as a 
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basis for decisions regarding licensure and promotion 

should be suspended until these studies have been completed 

and the instrument has been shown to meet the minimal 

criteria required by these inferences. 

Additional Validity Studies 

It is imperative that additional validity studies be 

conducted on a continuing basis. These additional studies 

include formal content validity studies as well as 

additional criterion validity studies. Formal content 

studies should include a cross section of professionals 

encompassing members from the groups the instrument is 

intended to evaluate. 

Additional criterion validity studies should be 

designed to replicate the current study. Attempts to 

define highly structured teaching goals appropriate for the 

grade that are considered imperative and expected of each 

teacher should be conducted. Criterion measures sensitive 

to these goals should be employed to test the hypothesis 

that the TPAI is predictive of achievement in highly 

structured content areas other than math. Additionally, 

the TPAI should be compared to process oriented learning 

goals such as those found in social studies and literature. 

If a continued non-significant relationship is found, 

inferences regarding teacher effectiveness in a broad range 
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of instructional endeavors should not be made and can not 

be defended. 

Since it was shown that empirically based items were 

no more valid in the prediction of achievement than 

consensus based items, additional items might be sought for 

the TPAI to assist in identifying teaching behavior that is 

successful in predicting achievement in loosely structured 

content areas. These additional items might result from 

content validation studies of current items with a sample 

of new consensus based items included. Whether an 

enhancement of the current TPAI is or is not sought, 

additional validity studies must be made. 

Cessation of Inferences from the TPAI 

Although the study was successful in providing 

validity evidence for limited use of the TPAI, inferences 

made from the TPAI should be examined through additional 

study. Certainly, the current belief that the TPAI is 

valid as an omnibus measure of teacher effectiveness was in 

no way supported by the data. Inferences based on TPAI 

scores regarding the general effectiveness of the teacher 

can not be held valid until a clear and thorough analysis 

of the desired functioning required of each teaching 

position is conducted. This analysis should be designed to 

ascertain which teaching positions would be expected to 

successfully utilize the skills advocated by the TPAI in 
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daily job functioning and what proportion of time those 

skills should be employed. The TPAI evaluation can carry 

no more weight than the proportion of time a teacher is 

expected to spend in highly structured direct teaching. 

Concluding Statement 

The evaluation of teaching for the improvement of 

instruction is an important endeavor and deserves careful 

study and generous resources. The limited knowledge that 

exists about the value and validity of such endeavors 

should not be put aside for political expediency. Other 

avenues exist for the improvement of instruction. Until 

those avenues are exhausted, instruments with limited 

validity and reliability should not be employed as criteria 

for decision making. Teacher rating instruments have not 

been shown to have positive effects that are worthy of 

emulation. Any effort toward evaluating teachers must have 

clearly stated goals and must be evaluated not only by the 

value of these goals, but of the ability of the instrument 

to realize these ambitions. 

This study examined the criterion validity of the TPAI 

by the criterion of achievement test gains. This criterion 

was considered most suited to the results the TPAI sought: 

basic skill gains. It was shown to have validity in the 

prediction of math achievement when the effects of grade, 

IQ and student absences were held constant. It was not 
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shown to be a significant predictor of total achievement 

and reading. It was noted that the TPAI ratings were not 

related to teacher variables nor were measures of student 

achievement related to teacher variables. The TPAI ratings 

demonstrated a significant relationship with some student 

variables but no pattern of bias emerged. The research 

findings are encouraging because the validity coefficients 

using math as a criterion are among the best ever found for 

a rating scale. However, these results are not sufficient 

to warrant generalized inferences about teacher 

effectiveness in a broad range of endeavors. It was shown 

that in the prediction of reading achievement, for example, 

the relationship of reading to TPAI rating could be 

explained by chance. 

In conclusion, the opinion of one of the writers of 

the 1965 report to the North Carolina General Assembly 

(1965) is worthy of reflection: 

Teaching is an art as well as a science and is 
too complex to be evaluated objectively. Thus 
far, it has been impossible to measure teacher 
competence accurately because of the human 
qualities in evaluators. Excellence in teaching 
resists measurement (p. 9). 

The TPAI represents progress toward the goal of evaluating 

teachers objectively, but much is yet to be done. 
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SCHOOLS 

TEACHER PERFORMANCE APPRAISAL INSTRUMENT 

INSTRUCTIONS. LocotxJ at the and of Instrument 

Teacher Noma 

School ___________________ 

1. Ma jar Puectiea: MANAGEMENT OP INSTRUCTIONAL TIME •••••• 

1.1 Teacher has wtarials, supplies and equipawnt ready at the start qf the lessen or instruction! activity. 

1.) Teacher gets the class started quickly. 

14 Teacher gets students en task quickly at the beginning ef each lessen or instructional activity. 

1.4 Teacher anintains a high level of student tlaw-en-tosk. 

Ceauaonts 

2. Ms jar Peacfiea: MANAGEMENT OP STUDENT IENAVIOR •••••• 

2.1 Taocher has established a set of rules and procedures that govern the handling ef routine adotinistiative 
Batters-

2.2 Teacher has established a set of rules ond procedures that govern student verbal participation and talk 
during different types of ectivities—whole-class instruction, somII group instructions, etc. 

2J3 Teacher has established a set ofrules and procedures that govern student eiovoment in the classroom during 
different types of instructional ectivities. 

2-4 Teacher frequently aienitors the behovier ef ell students during whole-class, seioll group, and seat work 
activities and during transitions between instructional activities. 

2-5 Teacher stops inappropriate behovier preaiptly ond consistently, yet anintains the dignity of the student. 

Caaiwants 

3. Ma|er Peactiea: INSTRUCTIONAL PRESENTATION •••••• 

3.1 Teacher begins lessen or instructional activity with a review of previous awterial. 

3.2 Teacher introduces the lesson or instructional octivity and specifies learning objectives when appropriate. 

3.3 Taocher speaks fluently end precisely. 

3.4 Teacher presents the lessen or instructional activity using concepts and language understandable to the 
students. 

3*5 Teacher provides relevant exanptes ond demonstrations to illustrate concepts and skills. 

34 Teacher assigns tasks that students handle with a high rate of success. 

3.7 Teacher asks appropriate levels of questions that students handle with a high rate of success. 

1 
i 

1 
1 
a 

i 
j 

1 
S 
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3 J Tecdter conduct* lessons er instructional Mtivily at • brisk poce, slewing presentations whan necwasory 
far student understanding but avoiding unnecessary slawdewns. 

3*9 Taechar mokes transitions bafwaan lessens and batwaan instructional activities within lessons efficiently and 
smoothly. 

9.10 Taaehar aakas aura that tha assignaMnt it clear. 

3.11 Taaehar summonses tha Main points) of tha laison at tha and of tha lesson or instructional activity. 

CeoMoents 

4. Malar Feactlea: INSTRUCTIONAL MONITORING OF STUDENT PERFORMANCE •••••• 

4.1 Taaehar Miirtolna clear, lira and reosorokle work standard* and duo dotal. 

42 Taaehar circulatai during clonwork fa chack all students' porfmawnce. 

44 Taaehar routinely usas axil, wrlttan, and athar wark products to chack studant progress. 

44 Taaehar pesos questions ciaarly and ana at a time. 

C*warti 

I. Ma|ar Fonettoa: INSTRUCTIONAL FEEDBACK •••••• 

9.1 Taaehar gravidas feedback on tha carractnass or incarraetnass af iixloss wark taaneauraga studant growth. 

9.2 Taaehar regularly provides prompt feedback an assignad out-ef<less wark. 

M Taaehar affirais a correct oral rosponso appropriately, and ams an. 

54 Taaehar providas sustaining faadboek aftar an incorrect response or no rospanso by probing, repeating the 
questian, giving a due, er allowing more tiaw. 

4. Ma|ar Faectiee! FACILITATING INSTRUCTION •••••• 

4.1 Taaehar has an instructional plan whieh is compatible with the school and systemwide currieulor goals. 

441 Taoehor uses diagnostic infaratetion obtoinad from lasts and other asses merit procedures to develop and 
••visa objectives and/or tasks. 

A3 Taaehar am into ins accurate racerds to document studant parfarmance. 

U Taaehar has instructianol plan that ante has/aligns objectives, looming strategies, assessment and 
Student needs at the appropriate level af difficulty. 

4J Taaehar uses available human and material roeeurces to support the Instructional program. 

C s m m e n t s  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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7. ktajar Faoctioa: INTERACTING WITHIN THE EDUCATIONAL ENVIRONMENT •••••• 

7.1 Taoehar traats all itud«nti in • fair and aquitabla Manner. 

Taoehar Inltraett aH»ctiv»ly with «tudant», enitrbri, poranta, end enaiMily 

Co— nti • 

1 Majcr Foacftaa: PERFORMING NON-INSTRUCTIONAL DUTIES •••••• 

S.1 Taoehar carriat out nor-imtructionol dvtias assigned and/or •• naad is porcaivad. 

U Taachor adhara* ta lilsbliiM lawt, policial, rulai, and regulation*. 

|J Taachor fallow* • plan far prafauional davalopmant and domonstrata* ovidonca of fowlh. 

C»— nti ———— 

E valuator'* Sun*) Cwint* 

Taaehor'a Raaetian* ta Evaluation 

fVALUATOR'S SIGNATURE OATE TC'CHErS SlGNATUXE OATE 

•lONATUna IN9ICATII THAT TMC •RITTLN (VALUATION MAI BCIN IIIN AMD OACUUIDL 
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INSTRUCTIONS 

1. Based on the evidence from observation and discussion, the evaluator is to ret* tho teacher's performance with 
respect to tho S ewjor functions of teaching listed below. 

2- The evaluator is encouraged to add pertinent com wonts at the end of each anjor function. 

3. The teacher is provided on opportunity to reoct to the evaluator's ratings and coaMents. 

4. The evaluator and the teacher Must discuss the results of the appraisal and any recommended action pertinent 
to it. 

5. The teacher and the evaluator mist sign the instrument in the assigned spaces. 

6. The instrument Must be filed in the teacher's personnel folder. 

7. The rating scale will be as follows: 

LEVEL OP PERFORMANCE 

4. Superior 

Performance within this function area is consistently outstanding. Teaching practices are demonstrated at the 
highest level of performance. Teacher continuously seeks to expand scape of coopetenices and constantly under­
takes additional, appropriate responsibilities. 

5. Well Above Standard 

Performance within this function area ie frequently eutstonding. Some leaching practices ere demonstrated at the 
highest level while ethers are at a consistently high level. Teacher frequently seeks to expand scope of com* 
potencies and often undertakes additional, appropriate responsibilities. 

4. Above Standard 

PerforMonce within this function area is frequently high. Seme teoching practices are demonstrated at a high level 
while others are at a consistently adequate/acceptable level. Teacher sometimes seeks to expand scape of com­
petencies and occasionally undertakes additional, appropriate responsibilities. 

3. At Standard 

Performance within this function area is .consistently adequate/acceptable. Teaching practices fully .meet oil 
jterformonce expectations at an acceptable level. Teacher maintains an adequate scope of competencies and 
performs additional responsibilities as assigned. 

2. Below Standard 

Performance within this function area is sometimes inodequate/unacceptable and needs 'improvement. Teacher 
requires supervision and assistance to Maintain an adequate scope of competencies, and sometimes fails to 
perform additional responsibilities as assigned. 

1. Unsatisfactory 

Performance within this function area Is censistently inadequate/unacceptable and mast practices require consider­
able improvement to fully moot minimum performance expectations. Teacher requires close and frequent supervision 
in the performance of all responsibilities. 



Initial Letter to Teachers 

Dear Teacher. 

You are being asked to participate in a research project to 
examine the criterion validity of the-North Carolina Teacher 
Performance Appraisal Instrument (TPAI). The state has proposed 
that teachers should be paid by merit, that is. teachers who make 
greater contributions to children's academic achievement should 
receive higher salaries. The TPAI is one the factors involved in 
making the decisions concerning merit pay. The purpose of this 
research is to examine the contribution the TPAI makes in 
predicting achievement of students. 

If you agree, you will be participating in a carefully designed-
data collection process which will require no changes in your 
teaching style or any intrusion by researchers in your classroom. 
Your participation will be limited to the following activities: 

Completing a questionnaire about yourself, your training, 
and your views about teaching. 

Completing a data sheet on a randomly selected number 
of your students. 

Agreeing to allow your principal to fill out a 
questionnaire about you which will include the eight 
areas of the TPAI. 

After your annual evaluation, completing a 
questionnaire concerning your experiences in the 
evaluation process. 

The total time you must invest to complete all the above 
activities should not exceed one hour. 

All responses by-participants will remain confidential and are 
not for use by. nor available to. employees of the4MMHPPMB 
W School System. Names of participants will be removed from 
the data and coded for confidentiality. As a participant in this 
project, you have certain rights. They are outlined on the 
attached sheet. 

Your participation in this project will be greatly appreciated. 
The results of the study will enlighten educators and policy 
makers in the area of teacher evaluation using the TPAI. 

Sincerely, 

Phil Riner 
University of North Carolina at Greensboro 



L E T T E R  O F  I N F O R M E D  C O N S E N T  

Research Project: Assessing the Validity of the TPAI 
Researcher: Phillip Riner 

Purpose: The purpose of the research project is to assess the 
criterion validity of North Carolina's Teacher Performance 
Appraisal Instrument (TPAI). 

Method of study: The method of study is a statistical analysis 
of the TPAI scores of volunteer teachers and their relationship 
to student achievement, teacher personological variables, student 
personological variables, and teacher attitudes and self-
assessments. 

Participant Involvement: Participants are volunteers who are 
currently teaching in the research district. Participants are 
asked to: 

-complete a questionnaire about personal history, teacher 
training, and views about teaching effectiveness 

-complete a data sheet on a randomly selected number of the 
participants students 

-agreeing to allow your principal to fill, out a 
questionnaire about you which will include th'e eight areas of the 
TPAI 

-after the sixth month of school, complete a questionnaire 
concerning the your experiences in the evaluation process 

Protection of Participants: As a participant of a research study 
you are to be protected from any potential harmful and unpleasant 
effects. 

-You may discontinue participation any time 

-You may see any data collected concerning you 

-All data collected in the research is confidential and are 
not for use by. nor available to. employees of Kannapolis City 
Schools (KSC) nor any other agency other than the researcher 

•Names of participants will be removed from the data and 
coded for research use 

-The individual source of any data will confidential and 
will be made available only to the participant by written request 

-Participant involvement is limited to the activities 
outlined above in this document 



•You nay decline to respond to any question or request for 
information contained in any of the questionnaires by leaving 
that item blank 

-You will be provided opportunity to inspect all data 
collection instruments used in this research prior to consenting 
to participation 

Responsibilities of Participants: Participants will be expected 
to give honest candid responses to all requests for data (the 
response may a decline for the specific itwn request). 
Participants will be expected to meet the requested due dates for 
data submission. 

Responsibilities of Researcher: The researcher has the 
responsibility to conduct an ethical and competent research 
study. To whit, the researcher is expected to... 

-honor all the assurances contained in this document 

-endeavor to protect subjects from any physical or mental 
discomfort, harm, or danger resulting from participation in the 
research and to inform subject if this possibility exists 

-provide a summary of the results and any conclusions of the 
research project 

-to protect the privacy of each participant 

Statement of Informed Consent: 

X hereby agree to participate in the above described study. I 
have had the purpose and method of the study explained to me. X 
have been afforded an opportunity to examine all data collection 
instruments involved in the study. 

Furthermore, I agree to allow my principal to complete the 
"Teacher Performance Appraisal Instrument and Evaluator's 
Questionnaire" using me as the subject of evaluation. X have 
been given a copy of this Instrument. 

X have been given an opportunity to ask questions and be given 
appropriate answers. 

Participant Signature: _____________________________________ 
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TEACHER ID*: 

T E H C H E 8  I N F O R M A T I O N  S H E E T  

1. How many years of teaching experience do you have in 
public schools (in any school district)? 

2. How many years have you taught in this school? 

3. How many years have you taught your current grade 
level? 

4. How old were you when you began teaching? 

9. What is your age? 

6. What is your sex? 1 - male 0 * female 

7. What is your race? 0 • white 1 • black 
2 - asian 3 - other 

8. What is your highest earned degree? 

4 - bachelors 5 - masters 
6 - advanced certificate (sixth year) 
7 - doctorate 

9. From what type of institution did you earn your 
bachelor degree? 

0 • private 1 - state supported 

10. What is the highest degree granted from your 
college/university at the time of your earning your 
bachelor's degree? 

4 - bachelors 5 *• masters 7 - doctorate 
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TEACHER IMi 

T E A C H E R  S E L F - R A T I N G  
O F  I N S T R U C T I O N  

Circle the number which best describes 
your performance in each area. Use the 
following codet 

1 - Unsatisfactory 2 - Below Standard 
3 - Satisfactory 4 - Above Standard 
S - Well Above Standard 6 - Superior 

1. INSTRUCTIONAL TIME 
-Materials ready 
-Class started quickly 
-Gets students on task 
-Maintains high time-on-task 

1 2 3 4 9 6 

2. STUDENT BEHAVIOR 
-Rules—Administrative Matters 
-Rules—Verbal Partcipation/Talk 
-Ru1es—Movement 
-Frequently monitors behavior 
-Stops inappropriate behavior 

1 2 3 4 9 6 

3. INSTRUCTIONAL PRESENTATION 
-Begins with review 
-Introduces lesson 
-Speaks fluently 
-Lesson understandable 
-Provides relevant examples 
-High rate of success on tasks 
-Appropriate level of questions 
-Brisk pace 
-Efficient, smooth transitions 
-Assignments clear 
-Sunmarizes main points 

1 2 3 4 9 6 
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4. INSTRUCTIONAL MONITORING 
-Maintains deadlines, standards 
-Circulates to check student performance 
-Uses oral, written work products to 

check progress 
-Questions clearly and one at a time 

1 2 3 4 5 6 

5. INSTRUCTIONAL FEEDBACK 
-Feedback on in-class work 
-Prompt feedback on out-of-class work 
-Affirms correct answer quickly 
-Sustaining feedback on incorrect 

answers 

1 2 3 4 5 6 

6. FACILITATING INSTRUCTION 
-Instructional plan compatible with 

goals 
-Diagnostic information to develop 

tasks 
-Maintain accurate records 
-Instructional plan for curriculum 

alignment 
-Available resources support 

program 

1 2 3 4 5 6 

7. COMMUNICATING WITHIN THE 
EDUCATIONAL ENVIRONMENT 
-Treats all students fairly 
-Interacts effectively within school 

and coaraunity 

1 2 3 4 5 6 

8. NON-INSTRUCTIONAL DUTIES 
-Carries out non-instructional duties 
-Adheres to laws, policies 
-Plan for professional development 

1 2 3 4 5 6 



TEACHER ID*: 

T E A C H E R  P E R F O R M A N C E  A P P R A I S A L  
X  N S T R U M E N T  

A M D  E V A L U A T O R ' S  Q U E S T I O N N A I R E  

Use the standard TPAI sunmative evaluation techniques to evaluate 
this teacher. Use the following codes: 

1 - Unsatisfactory 2 - Below Standard 3 - At Standard 
4 - Above Standard 9 - Well Above Standard 6 - Superior 

1. INSTRUCTIONAL TIME 1 2 3 4 S 6 
-Materials ready 
-Class started quickly 
-Gets students on task 
-Maintains high time-on-task 

2. STUDENT BEHAVIOR 1 2 3 4 5 6 
-Rules—Administrative Matters 
-Rules—Verbal Partcipation/Talk 
-Ru 1 es—Movement 
-Frequently monitors behavior 
-Stops inappropriate behavior 

3. INSTRUCTIONAL PRESENTATION 1 2 3 4 5 6 
-Begins with review 
-Introduces lesson 
-Speaks fluently 
-Lesson understandable 
-Provides relevant examples 
-High rate of success on tasks 
-Appropriate level of questions 
-Brisk pace 
-Efficient, smooth transitions 
-Assignments clear 
-Summarizes main points 

4. INSTRUCTIONAL MONITORING 1 2 3 4 5 6 
-Maintains deadlines, standards 
-Circulates to check student performance 
-Uses oral, written work products to 

check progress 
-Questions clearly and one at a time 

5. INSTRUCTIONAL FEEDBACK 1 2 3 4 5 6 
-Feedback on in-class work 
-Prompt feedback on out-of-class work 
-Affirms correct answer quickly 
—Sustaining feedback on incorrect 
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answers 
6. FACILITATING INSTRUCTION 1 2 3 4 5 6 

-Instructional plan compatible with 
goals 

-Diagnostic information to develop 
tasks 

-Maintain accurate records 
-Instructional plan for curriculum 

alignment 
-Available resources support 

program 

7. COMMUNICATING WITHIN THE 
EDUCATIONAL ENVIRONMENT 1 2 3 4 5 6 
-Treats all students fairly 
-Interacts effectively within school 

and coomunity 

8. NON-INSTRUCTIONAL DUTIES 1 2 3 4 5 6 
-Carries out non-instructional duties 
-Adheres to laws, policies 
-Plan for professional development 

EVftLVATQR'g QUESTIONNAIRE 

Circle the number that best represents your feelings toward the 
statemement. Use the following code. 

1 - strongly agree 2 - agree 3 - undecided 
4 - disagree 5 - strongly disagree 

1. The TPAI estimate above accurately reflects 12 3 4 5 
the actual TPAI this teacher would earn. 

2. The TPAI score for this teacher accurately 12 3 4 5 
assesses this teacher's total effectiveness 
in this school. 

3. If I were to do another TPAI on this teacher 1 2 3 4 5 
next week, the scores would be the same. 

4. In compiling the TPAI score for this teacher, 12 3 4 5 
I used data collected in the evaluation 
process only and not information gathered 
in daily contact with the teacher. 

5. I feel I am a competent judge of this 12 3 4 5 
teacher's effectiveness. 

6. If tenure or pay scale decisions were tr be 12345 
Bade on the basis of this TPAI score. I would 
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feel that a valid decision had been Bade. 
7. X have evaluated this teacher using YES NO 

the TPAI previously. 

8. This teacher is a probationary teacher YES NO 
in the initial certified personnel 
program. 



Recanvas Letter 

Deer Teachers. 

With the assistance of Dr. MMM and your school principal. I-
recently visited your school to solicit your participation in a 
research project designed to explore the criterion validity of 
the Teacher Performance Appraisal Instrument (TRAI). 

The teacher response was gratifying with almost more than sixty 
per cent of teachers participating, however, because of absences 
during flu season and conflicting duties during staff meetings 
not all teachers have been given an opportunity to participate. 

X would like to invite you to read the accompanying letter and 
volunteer to participate in this research. 

The time require to participate is minimal, probably less than an 
hour. All responses to data requests are confidential and the 
identity of each respondent is protected. Zt is an excellent 
opportunity to contribute to the development of knowledge 
surrounding the TPAX. 

If you would be willing to participate in this research please 
read and sign the enclosed Letter of Informed Consent and return 
to me via interschool mail. 

Xf you have any questions please call me at 932-9665. 

Thank, you for your help. 

8incerely, 

Phil Riner 



APPENDIX B 

ADDITIONAL STATISTICS 



Predicted Scores by CAT Total Posttest 

157 

STATS*. G ft A P H 8 05-27-68 13156:22 

SCATTERGRAM; Prsdlctd by CAT88T 
365 CASES; 35 ND 

Predictd+-
805.465 • 

746.104 

e o oo 
o Oo o 

• o o 0 o o oo 
o o o o o o 
o oo oOO ooo 

o o o o o OoO. 
o 0 o o o 

oo o Ooo . oo o 
o o oOOOoo .o o 
o ooOOOoooo oo o 

686.744 

627.383 

o o 

• o 

o oooo o 00 oo.Oooo o 
o o o  o o 0 o o * 0 D o 0 0 o  o o  

o 0O0O0O0P DO o 
0 oO Do.OODo oo o 

oo OoO oo. 0 00 - Oo o o 
oo O o o  . 0 O O 0 O 0 O  o  

o o Oo.OooooOO 
o o o o ooo oo ooo ooo 

o O o o  0 o o oO 0 o 0 
o o 0 oo ooo o o 

0 0 o Oo 0 oo o oo oo 
.Oo o o  o o o  

0 0 o oo o o o 
. o o o o 

o. o oOoo o 
o oo 0 0 o 

o o o 
o o o 

• 
i 
S. 

o o 

568.023 • 
•+-

515.286 657. 708.714 

• CA 
•** T88T 

o - on* em 
0 » 2 eim 
0 • 3 euii 
D " 4 eim 
• • 5 - 6 CUM 



158 

Standardized Residuals by Predicted CAT Total 
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Predicted Scores by CAT Math Posttest 
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Standardized Residuals by Predicted CAT Math 

STATS* J GRAPHS 05-27-88 14:04t40 
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Predicted Scores by CAT Reading Posttest 
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SCATTERGRXM: Predictd by CATSBM 
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Standardized Residuals by Predicted CAT Reading 

STATS* I GRAPHS 05-27-flB 20i09>94 

SCATTERGRAM; Std.Ras. by Prodletd 
365 CASES; 35 MD 

Std. 
2. 

R«B.+-
523 • 
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Multiple Regression Results Predicting CAT Total 

CSS/PC: roiTIPlE U6HSSI0* 06-04-88 09:37:11 

lasic Statistics fro* S3 Eleaeitiry Teicken. Spring 1988 

Multiple Oegressioi Besilts.-

Variables ten titmd 11 ok kloek 

Dependeit Tiriible: CITt 
Multiple 8: .93»159 
•Hhple R-Stjiire: .8753771 
Adjasted B-Squirt: .8(11345 
Hitiasi peirvise I: 40 
r I 4. 35) • 11.48184 p < .1000 
Iitereept: 580.617878 

• 1 f 
: ess/pc : : 
: nltiple I BESUSSIOR VEI6BTS ! 

regms. 1 
•  <•  
• • 1 • 
! finable 1 

—• • I 
• 

im 

i 
St-. Irr. ! 
ofim : b 

i 
: St. Irr. : 
: of i : t ( 35) 

I t 
i Sigiif. ! 
: of t : 

i i 
Til id : Valid i : 

M ! Piiriise ! 

: (ride : .89433 ! .06047 : 23.10881 : 1.56261 : 14.78857 : .loooo : 48 ! 48 i 
; Meu.ID : .03214 : .07367 ! .21680 : .49691 : .43631 ! .66855 : 40 : 40 : 
i tteiees ! -.19621 : .06832 ! -2.16634 : .75428 : •2.87206 : .00689 : 40 : 40 : 
: ssex : .05356 ! .06566 ! 11.82852 : 14.50U6: .11569 : .42550 : 40 : 40 : 
•••• t- > i • • •• »••• i i —i- • i" » 

ns/pe 
ltiple 

regress. 
IUIULIS 1ST II THE EQUiTIOD 

Variable 

>• 
t 

leta ii ! 

+. 
Partial : 
Cor. : 

Snipirt 
Cor. 

4- t »-
: Miiiasa : 

! Tolerate ! Tolerate ! 
! Sigiif. : 

t : oft : 

t 
falid i Valid 1 
1 ! Pairvise 

CITa .63511 : .70275 ! .24808 ! .15258 : .15258 : 5.75973 : .00002 : 40 40 
CITr .66432 ! .66712 ! .23551 i .12567 : .12567 i 5.22170 : .00005 : 40 40 
Slice -.84288 ! -.11197 : -.03953 ! .14993 : .61527 : -.65702 ! .52230 : 40 40 
freelick -.07604 : -.10689 : -.86950 ! .13554 : .63992 : -1.17095 : .24819 : 40 40 
Piraits -.04411 : -.12413 : -.34382 .18659 ; .65333 : -.72942 ! .47724 : 40 10 
PI .08969 S .23743 ! .08382 ! .17329 : .64301 : 1.42521 : .15961 : 40 40 
n .89574 ! .34898 ! .88789 .14289 : .64639 : 1.49898 : .13927 : 40 40 
P3 .08856 ! .33288 : .86221 ! .16174 : .65469 : 1.39631 : .16820 : 40 
P4 .11594 : .30904 : .10910 .18545 : .65596 : 1.89475 : .06324 ; 40 40 
F5 .07123 : .18838 ! .86650 ! .17175 : .65460 : 1.11848 : .27035 : 40 40 
P6 .02077 : .15324 : .01880 .11881 : .'63720 : .31089 : .75201 : 39 39 
n .07700 : .20368 ! .07190 .17194 : .65197 : 1.21307 : .23140 i 40 40 
P8 .14924 : .39070 : .13792 ! .15415 : .65151 : 2.47486 : .01738 : 40 40 
TMItotl .10786 : .28121 : .09927 .84716 : .64876 i 1.70869 : .09274 ! 39 39 
7P1I.1 5 .10636 : .27625 ! .09752 : .14065 : .65135 : 1.67602 i .09898 ! 40 40 
TPII 6 8 .09755 ! .25268 ! .08920 : .83619 : .64619 : 1.52276 : .13318 : 39 39 



164 
Multiple Regression Results Predicting CAT Math 

CSS/K: WLTlPLt U6USS10R 86-M-M 89:42:98 

lasic Stitiitin troa S3 Iltaeitiry Tticbtra, Spriig 1W8 

Raltiple bgmsioi knits.-

Variables wn titired it on block 

Dtpeidcit liriiblt: C1T> 
Mlltipli I: .9185414 
Reltipli 8-Squirt: .8437163 
Idjosted R-Sqiirt: .130(943 
Ritiwi pnrvue R: 40 
F ( 3. 36) - M.71443 p < .0000 
Iitirctpt: 478.395979 

• • t •••••> 
i c»/pc : : 
i nltipli : 1KHESSI0IKI6HTS ! 
: rtfrut. *. : 
4 1 1 1 1 «- 1 • ' I I 

: ! St. Err. ! i St. Irr. i ! Sigiif. ! Iilid i filid I ! 
: nriibit: KTi : of im : I : of i : t ( at): I : fiiniu: 
4 >. | t -t I 1 ' I -I ' t 
: Sridt : .17223 : .865)8 : 27.557(0 ! 2.08448 i 13.22037 ! .80000 ! 48 ! 48 
1 leu ID ! .15319 ! .87525 ! 1.2(337 ! .(20(2 ! 2.835(4 ! .84(54 i 40 i 48 I 
: Uticts : -.13315 : .87527 : -1.79757 ! 1.81(17 ! -1.7(89( ! .88185 i 48 I 48 i 
i— I 1 i 1 —i— • • •) t • •••> i 

ruiuus 10T II THE HUlTIOf 

< 
• 

: Viriiblt kti ii 
: firtiil : 
: Cor. : 

Snipcrt ' 
Cor. : 

! liiiau : 
Toltract I Tolinct ! t 

>• i-
! Sigiif. : 
: »tt ; 

111 id 
1 

>•••• I 
iiiid i : 
hirviit ! 

: wt .78(40 : .78889 : .28024 : .12(99 : .12(99 : 5.94604 i .88002 ! 48 40 i 
i CITr .54834 : .49197 : .19449 : .12580 : .12580 : 3.34305 : .80228 : 40 40: 
: siiei .05909 : .14178 : .85605 : .89977 ! .74412 ! ,14733 : .40707 : 40 40: 
: ssti •8((9( : .15393 : .8(085 : .82583 i .(5(02 : .921(5 : .3(588 : 40 40 i 
: Frwlici -.81909 i -.84455 i -.01761 i .85085 ! .75660 ! -.2(380 : .78254 : 40 40: 
! hrtits -.87505 : -.188(2 : -.87457 : .98719 ! .7(177 : -1.13(29 : .2(244 : 40 48: 
: n .17881 : .42716 : .1(887 : .89193 .734(8 ! 2.79495 : .88816 : 40 48: 
: n .15554 : .34466 : .14416 : .85895 ! .72118 : 2.31(89 : .82481 : 48 48 i 
: n .17((0 : .41483 : .H399 ! .8(234 ! .73221 ! 2.89722 : .81826 : 48 48: 
: M .17019 : .40918 : .16176 : .90338 ! .75000 : 2.(5300 .81138 : 40 48: 
: n .15952 : .38280 : .15133 : .89997 ! .75293 ! 2.45142 : .81821 : 48 48: 
: M .153(1 : .35958 : .14215 : .85(43 i .(8iii : 2.27981 : .82780 : 39 39: 
! fl .13442 ! .32751 : .12947 : .92775 ! .72(50 : 2.850(8 : .84504 : 48 -40: 
: n .19774 : .47218 : .18666 : .89107 : .72141 : 3.1(895 : .80340 : 48 48: 
: mitoti .2047( : .48448 : .19153 : .87495 ! .71933 i 3.27(40 : .002(5 : 39 39: 
: mi 15 .19211 : .45020 : .17797 ! .85821 ! .73155 ! 2.9827( : .80525 : 48 <0; 
: TPLI.i 8 .18837 : .44857 : .17733 : .88625 .70262 : 2.9(924 .80542 : 39 39: 



Multiple Regression Results Predicting CAT Reading 

CSS/PC: MULTIPLE IE6BESSI0I 

lisic SUtis'"- froa S3 Eleieatery leathers. Spriig 1)88 

Kiltiple Itgreuioa Rtnlts: 

Variables nere iitirtl 11 on block 

Depeadeat Variable: ClTr 
Raltiple I: .1350545 
laltiple 8-Sqoire: .8743270 
Ujutii l-Sqaare: .8591644 
Hiaiaaa paimse I: 40 
r ( 4. 35) • 60.87514 p < .8000 
Iatereept: 531.464783 

i* i • ...... ,t 
: os/pc : : 

aaltiple ; U6B£5SI08I IEIS8TS ! 
: regress. ! ! 
4 »-
• • 

: nruble ! SETl 
i St. trr. 
! of IET1 

f • • — 
8 • 
: i 

• t 
5 St. trr. 
:  • > >  

H 
8 

: t (  3 5 )  
' Sigiif. : 
: »ft : 

lalii t Valid 1 ! 
1 ! Pairviie ! 

: trait : .92272 .86073 : 30.23202 : 1.98)73 : 15.1)400 : .80800 : 40 : 40 i 
! laaa 10 ! .84671 ! .873)8 ! .3)952 : .83273 .63142 : .53871 : 48 : <8 : 
• tbeaces i -.08737 ! .86860 ! -1.22321 : .96046 : -1.27357 : .2087) : 48 i 40 : 
: ss» : -.81226 .865)4 : -3.43335 ! 18.46488 : -.185)4 : .13172 : 48 : 40 : 
< j. H »•••• i •a • .••• • I H 1-

ess/pt 
aaltiple 
rtgress. 

1181ULES I0T II TB£ HtOlTIOfl 

h I-
• a i i i 

a Partial ! Seaipart ! 
! Cor. : 

1 t liaiaaa ! ! Sigaif. ! Valid Valid 1 ! 
: Variable ! kta ii i Cor. 

! Seaipart ! 
! Cor. : Tolerate ! Toleract ! t : at t : 1 1 Ptiniie ! 

: ciTt : .86)92 i .66712 ! .23650 .12462 ! .12462 ! 5.22178 ! .88005 i 40 40: 
: cm : .45654 ! .50304 : .17833 : .15258 .15258 3.3)3)0 : .80206 : 40 48: 
: Slate : .80892 ! .82321 : .88823 : .84993 ! .81527 ! .13537 i .86260 ! 40 40 i 
; Fmtacl ; -.82591 ! •.S66S1 : -.82368 : .83554 ! .639)2 : -.3)042 : .89933 ! 48 40: 
i Partiti : -.82452 ! -.86871 : -.82436 : .98659 i .85333 ! -.40160 : .69185 ! 40 40 i 
: n : .8671) i .17711 i .86279 : .17329 i .84301 : 1.04)32 : .30171 : 40 40: 
: n : .86887 ! .17835 : .86323 : .8428) i .6463) ! 1.85691 ! .29814 S 40 40: 
: F3 : .83736 ! .8)782 : .83468 : .86174 ! .6546) ! .57313 ! .57686 ! 40 40: 
: M : .870)8 : .18840 :' .86679 : .88545 : .855)6 ! 1.11857 : .W1 ' 40 40: 
: n .82637 .86946 : .82462 : .17175 : .85460 ! .40601 : .8888) 40 48: 
\ N : .82314 .85907 .82894 i .81881 : .83720 ! .34503 S .72953 ! 39 3 9 :  
: n \ .87107 : .18719 .86636 ! .871)4 : .851)7 : Mills: .27355 ! 48 40: 
: n .858)5 : .15160 : .85374 : .85415 i .85151 : .89429 ! .38091 : 4 6 40: 
: TPiitoti : .86448 ! .16740 : .85934 : .84716 ! .84876 ! .9)008 : .33053 ! 39 39: 
: TPIIJ 5: .86314 ! .16329 .85789 ! .84065 ! .65135 ! .96510 : .34322 ! 40 40 i 
: THI 6 8: .05837 ! .15056 : .85338 : .8361) : .8461) ! .88805 : .38s.'« : 39 39: 



Multiple Regression Results Predicting CAT Math 
Student Sex Forced into Equation 

CSS/PC: RJLTIPLE 8E6BESSI0R K M-W 89:44:01 

lasie Statistics froa 53 llaaaitarr Tiickirt. Spriig 1948 

fcltipli kgrtuioa bsilti: 

Virubln MR dttrcd ii OK klock 

Dtpeidest Viriabli: CITa 
Raltipli I: .9205549 
HiltipU l-5qiart: .#474213 
ld)Uttd l-Sqiirt: .8299838 
liiiau paimst I: 40 
t ( 4. 35i • 48.59748 p < .N00 
Iatirapt: 441.879737 

4 1. - ... .... • .... 
: cn/pc : 
: nltipla ! IR1ESSI0I VEI68TS 

rtgrtjj. : 

i : : St. Err. : : St. Err. i : Sigiil. ! Valid : Valid I i 
: nriaHt i IETI : at BEI1 ! I I af I ! t ( 35) I of t ! I I Ptirvifi i 
» • • • •  I "  • • •  " t  « • • • •  t '  • • • •  • • •  •  |  • •  • •  •  |  •  • (  
; Sride : .1(372 : .0M91 : 27.25713 ! 2.11414 ! 12.89277 i .80000 ! 40 ! 40 ! 
! fcaa IQ ! .18172 : .08152 S 1.49849 ! .47230 ! 2.22921 ! .03046 i 40 ! 40 S 

Ibtacts : -.12858 ! .07559 i -1.73579 1.02051 : -1.70091 ! .89419 ! 40 I 40 ! 
: SSex : .11194 : .872(4 : 18.08224 i 19.11939 .921(5 ! .U(S5 40 40 ! 
4 4 1 1 —•< 1 1- "I '• I 

-f-
tss/pc 
aritiplt 
ngrtn. 

VUllUES IOT IJ THE ni)m« 

i 1 h 
• • • 

! Variabl* ! lata is ! 

I f 
Partial ! Saaipart : 
Cor. ! Cot. ! 

1 F. 
! liiiau ' 

Toltnet i ToWnce • t 
: Sigaif. : 
;  o f t  :  

Valid 
1 

Valid 1 ! 
Pairviii ! 

:  c m  .77759 .70275 ! .27450 ! .124(2 .124(2 : 5.75973 : .00002 : 40 40 : 
: ciTr : .55428 ! .50394 : .19(49 : .125(7 .125(7 : 3.39390 : .00206 : 40 4 0 :  
: sian : .14(57 ! .10991 i .04293 .84993 .(1527 i .(4478 : .53012 : 40 4 0 :  
: frttiich : -.01043 : -.02441 : -.00954 : .83554 .(3992 ! -.14237 : .85837 i 40 4 0 :  
i Partita i -.07358 ! -.18711 : -.07309 : .98(59 .(5333 i -1.110(4 : .27378 : 40 4 0 :  
: n .19213 : .<59(( : .17955 ! .87329 .(4301 : 3.81799 : .00490 : 40 
: P2 : .1(7(6 : .39407 5 .15393 ! .84289 .14(39 : 2.50008 .81(40 : 40 4 0 :  
: P3 : .17845 ! .42408 ! .1(5(5 i •*174 .(54(9 : 2.73050 : .00959 : 40 4 0 :  
: P4 : .18284 ! .44646 ! .17205 : .88545 .(5596 ! 2.8(072 : .00707 : 40 40: 
: ps : .17(41 : .421(7 : .1(471 : .87175 .(54(0 : 2.71157 : .01002 : 40 40: 
: M : .17507 : .40557 i .15842 ! .81881 .(3720 : 2.58722 : .01339 : 39 3 9 :  
: n : .15951 : .38132 : .14895 ! .87194 .(5197 : 2.40519 : .02P41 : 40 40: 
: n .21998 i .52048 1 .20331 : .85415 .(5151 : 3.55428 i .00144 : 40 40: 
: mitoti: .22345 ! .52(52 ! .20566 ! .8471( .(4876 ! 3.(ill( : .00127 : 39 3 9 :  
: TPM 15: .20572 ! .48287 ! .188(2 : .*<065 .(5135 : 3.21528 : .00310 : 40 4 0 :  
: TPM ("8: .21593 ! 50549 ! .19745 .83(19 .(4(19 : 3.4160( : ooi96 : 39 3 9 :  


