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This paper addresses the technical characteristics of the Texas Master
Teacher Examination (TMTE). The first section of the paper discusses
the validation of the TMTE. The subject of the second section of the
paper is the reliability of the examination. The third section describes
both item performance and overall test performance.

Validity
Validity is a primary concern in any measurement effort. Validity has
been recently defined as “an integrated evaluative judgment of the
degree to which empirical evidence and theoretical rationales support
the adequacy and appropriateness of inferences and actions based on
test scores or other modes of assessment” (Messick, 1989). Making
this judgment usually involves a process of accumulating evidence
from a variety of sources in support of the inferences made (American
Psychological Association [APA] Standards, 1985).

In employment testing, the primary focus is on establishing that the
assessment instrument measures the aspects of job performance that it
purports to measure. Obtaining evidence in support of this construct
may take several forms. Documentary evidence, expert judgment, and
empirical data can be brought to bear to support the determination of
whether individuals are competent to perform the job.

Validation Approach
One of the primary concerns in designing the TMTE program was test
validity. The test development process was designed to meet both legal
requirements and professional standards (as reflected in the APA
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Standards, 1985, and relevant literature on validity). There are several
key features to the validation approach designed for the TMTE
program: establishing validation procedures at each step in the test
development process, using multiple sources of validity evidence,
maintaining consistency with Texas public policy, providing empirical
links to Texas educational practice, and consulting advisory
committees. These key features are described below.

Validation at Each Test Development Step
The validity literature (cf. Cronbach, 1971; APA Standards, 1985)
emphasizes that validation is a process of accumulating evidence in
support of a test rather than a single event occurring at one point in
time. While many test development efforts rely on a single validation
procedure (typically post hoc), the decision was made at the outset of
the TMTE program to include validation procedures at each major step
in the test development process. Steps to ensure validity were taken in
defining the test domain, conducting the job analysis, and constructing
items. Moreover, a separate, independent validation of test items was
conducted after the pilot test of the items.

Multiple Sources of Evidence
To ensure the validity and defensibility of the TMTE tests, multiple
sources of validity evidence were obtained throughout program
development. The major sources were Texas public policy and Texas
educational practice.

Texas public policy. As described by Veselka, Tackett, and Wood
(1991) in this volume, Texas public policy statements were actively
incorporated into the test development process in order to ensure that
the test would be valid for the purpose for which it was intended.
These policy statements were supplemented with additional
documentation of the job, roles, and responsibilities of the master
teacher provided by the Texas Education Agency (TEA).

Texas education practice. Both the Equal Employment Opportunity
Commission (EEOC) guidelines (1978) and the APA Standards
(1985) address the need to establish an empirical link between the
content of the job and the domain of the test. To ensure that the TMTE
reflected educational practice in Texas, a systematic job analysis of
practicing public school teachers at level three on the Texas Teacher
Career Ladder was conducted. To provide further information about
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educational practice in the state, school administrators responsible for
supervising level three teachers were surveyed to verify the job
relatedness of the proposed test content.

Advisory committees. As a further measure to ensure that the TMTE
reflected educational practice in Texas, the TEA convened a Content
Advisory Committee composed of Texas educators at level three on
the career ladder from several teaching fields at the elementary and
secondary levels. The committee was responsible for reviewing
materials at several points in the test development process. In addition
to this advisory committee, a second committee composed of Texas
educators familiar with bias issues, the Bias Review Committee,
convened to review materials for potential bias.

Validation Procedures
The test development process for the TMTE program consisted of
several major steps as outlined by Gorth, Nassif, and Mattar (1991) in
this volume. The validation strategies undertaken at each major stage
of the test development process are described below.

Domain Definition
Several validation measures were taken in defining the domain of
content to be measured by the TMTE. These measures were designed
to establish that the domain of content measured by the TMTE
reflected the important content individuals should have to perform the
job of a master teacher in Texas. Validation strategies included the use
of state statutes as a basis for developing the competencies defining
the test, a review of the literature in relevant areas, consultation with
national experts familiar with teaching at the master teacher level,
consultation with teachers identified as superior performers, and
involvement of Texas teachers in the review of draft materials.

Review of state statutes and literature on effective teaching. The
competencies defining the domain of content were based on the Texas
legislation (Texas House Bill [HB] 72) and State Board of Education
rules (Texas Education Code [TEC] § 13.316) that gave rise to the
TMTE program. In addition to the mandates, State Board of Education
rules covering master teacher duties and the career ladder were
reviewed. To supplement these specific statutes, documentation related
to the existing Texas Teacher Appraisal System (TTAS) and the report
of the commissioner’s Master Teacher Appraisal Advisory Committee
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were analyzed. These documents provided the foundation for the
competencies. In addition, the competencies reflected a review of the
literature in the areas of expert teaching, the master teacher concept,
career ladders, and the characteristics of effective teaching.

Content experts. While these documentary sources provided the initial
framework from which the competencies were derived, several content
experts were involved in the early stages to establish that the
competencies adequately reflected the job of a master teacher. First, a
series of focus group meetings with local teachers and administrators
recognized for leadership and teaching excellence was held to help
identify the attributes of a master teacher. Similarly, a series of
meetings and conversations with nationally recognized experts in the
field was held to obtain further input regarding the appropriate content
to include on the TMTE.

Texas teachers. The involvement of Texas teachers in the develop-
ment of the assessment materials was a central component of the
validation procedures for the TMTE program. Draft materials prepared
following the activities described above were presented to two
separate Texas advisory committees for review. Both groups were
provided with an orientation to the background and purpose of the
program as well as orientation to the review task. As a further measure
to familiarize committee members with the characteristics of expert
and master teachers, several national experts familiar with these
concepts made a series of presentations to the committee members
before they conducted their reviews.

The Bias Review Committee, composed of approximately 25 public
school educators familiar with bias issues in Texas, met first to review
the draft competencies. The primary focus of their review was to
identify and eliminate potential sources of bias relating to the
language, content, or other potentially offensive elements in the draft
materials. Moreover, the committee was asked to make sure that the
domain of content adequately reflected the diversity of the population
in Texas.

After the review of materials by the Bias Review Committee, the
Content Advisory Committee, composed of approximately 25 public
school educators at level three of the career ladder, met to review the
draft competencies. The Content Advisory Committee reviewed
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materials to determine if they were appropriately organized, complete,
reflective of the job of a master teacher, significant, written at the
appropriate level, accurate, measurable, and free from bias.

Competencies correlation study. After the review meetings with
Texas job incumbents, a competencies correlation study was
conducted. This study was designed to verify that each of the proposed
competencies was associated with one or more state statutes. The
complete set of competencies was reviewed against the state statutes
described above, and for each competency a determination was made
whether the competency reflected one or more of the statutes. Each of
the competencies was found to reflect at least one of the state statutes.

Job Analysis
Legal guidelines (EEOC, 1978) and professional standards (APA
Standards, 1985) advise that a job analysis should be conducted for
employment-related tests to establish that the domain of content
assessed adequately represents the domain of the job. To obtain this
validity evidence, a job analysis study was conducted for the TMTE.
The study involved a survey of Texas teachers at level three of the
Texas career ladder and school building administrators who supervised
level three teachers. This information was supplemented with a series
of interviews and observations of level three teachers.

As part of the job analysis study, a stratified random sample of 1,725
teachers at level three on the Texas career ladder was surveyed. The
teacher population was stratified on the basis of assignment level (e.g.,
elementary, secondary), geographic region, and race/ethnicity. These
strata were selected to ensure sufficient representation on these
dimensions. Black and Hispanic teachers were oversampled to permit
later comparison of survey results by race/ethnicity. A stratified
random sample of 574 school building administrators was also
surveyed. The administrator population was stratified on the basis of
race/ethnicity and geographic region. Black and Hispanic admin-
istrators were oversampled to permit later comparison of survey results
by race/ethnicity.

Survey instrument design and distribution. Each survey consisted of
general survey instructions, demographic questions, instructions for
rating each competency, and the list of competencies to be rated.
Respondents were asked to judge the importance of each competency
to performing the job of a master teacher in Texas. They were asked to
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consider all aspects of the master teacher’s job both within and outside
the classroom, considering the master teacher duties outlined in State
Board of Education rules. Respondents were asked to rate each
competency on a five-point scale ranging from “of no importance” to
“of very great importance” in response to the question “How important
is this competency for performing the job of a master teacher in
Texas?” Respondents were also provided an opportunity to make
comments or identify any competencies they felt may have been
missing from the list provided.

The surveys were mailed to school principals for distribution and were
returned in a postage-paid envelope directly to National Evaluation
Systems, Inc. (NES), for analysis. A follow-up letter and survey were
sent to those individuals who had not yet responded approximately
three weeks after the initial mailing.

Survey results. Eighty-eight percent (88%) of the public school
teachers sampled responded to the survey, while 82 percent of the
administrators responded to the survey. Each of the 11 competencies
received a mean importance rating of 4.0 or higher on the five-point
importance scale (results weighted to reflect the known population
parameters). The overall importance rating (grand mean) for all
11 competencies for the teacher sample was 4.3; for the administrator
sample the overall importance rating (grand mean) was 4.5.

Texas teacher review of results. The results of the survey were
presented to both the Texas Bias Review Committee and the Texas
Content Advisory Committee for consideration. Both groups recom-
mended the inclusion of all 11 competencies in the TMTE program.
The recommendation of the committees was considered by the TEA
and presented to the Texas State Board of Education; the board
adopted the entire set of competencies as eligible for testing in the
TMTE program.

Item Development
Both multiple-choice and written assignment measures were
developed to assess the adopted competencies (see the paper by Gorth
et al., 1991, in this volume for a description of the item types). The
primary goal of the item development effort was to produce items that
were valid measures of the competencies reflecting the knowledge
important to the performance of the master teacher’s job in Texas. To
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achieve this goal, several sources of information about the master
teacher’s job were consulted, several reviews of materials were
conducted, and the assessment measures were pilot tested.

Sources. The items were written to conform to the job of master
teacher as outlined in the Texas legislation (HB 72) and State Board of
Education rules (TEC § 13.316) that gave rise to the TMTE program.
In addition to these sources, State Board of Education rules related to
master teacher duties and the career ladder were reviewed. To
supplement these specific statutes, documentation related to the
existing Texas Teacher Appraisal System was analyzed along with the
report of the commissioner’s Master Teacher Appraisal Advisory
Committee. These documents provided an initial basis for determining
the appropriate direction for the items. Additional sources for item
content included professional literature in the areas of expert teaching,
the master teacher concept, career ladders, and the characteristics of
effective teaching. This research basis was supplemented with
information obtained from experienced practitioners through focus
group meetings as well as observations and interviews of Texas level
three teachers.

Content expert reviews. After the initial drafts of the multiple-choice
questions and written assignments were prepared, several content
expert reviews were conducted to establish that the items reflected the
job of a master teacher. First, local teachers and administrators
recognized for leadership and teaching excellence convened to review
the draft materials. Second, nationally recognized experts in the field
were asked to provide input on the draft items.

Texas teachers. After the content expert reviews, the draft assessment
measures were presented to the two separate Texas advisory
committees described above for review. Both groups were oriented to
the item review task and were then asked to review the draft items
independently and to refamiliarize themselves with the list of
competencies they had previously approved.

The Bias Review Committee met first to review the draft assessment
measures. The primary focus of their review of the items was to
identify and eliminate potential sources of bias relating to language,
content, stereotypes, or other potentially offensive elements.
Moreover, the committee was asked to verify that the items adequately
reflected the diversity of the population in Texas.
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Following the review of materials by the Bias Review Committee, the
Content Advisory Committee met to consider the draft assessment
measures. The Content Advisory Committee reviewed the materials to
determine if they matched the competencies for which they were
written, reflected the job of a master teacher, represented significant
content, were written at the appropriate level, were accurate, and were
free from bias.

Pilot test. After the review of the assessment measures by the two
Texas advisory committees, both the multiple-choice questions and the
written assignments were pilot tested. Approximately 3,000 teachers
on level three of the Texas career ladder were invited to participate in
the pilot test. Participants were selected using a multistage, stratified
sampling design, with teachers first clustered by district location and
size and then stratified based on assignment (e.g., Secondary Biology,
Secondary English) and race/ethnicity. Each participant received 1 of
21 linked test forms composed of 23 or 24 multiple-choice items and
one written assignment designed to be completed within a two and
one-half hour testing session.

The written assignment questions were scored by Texas teachers (see
the paper by Downs, de Hoyos, and Karlin, 1991, in this volume for a
description of the written assignment scoring process), and the
multiple-choice questions were machine-scored. Overall pilot test
form statistics (mean, standard deviation, reliability, standard error of
measurement [SEM]) and individual item statistics (p-value,
item-to-form point biserial, response distribution, ability level by
response choice) were computed to evaluate whether the items were
performing appropriately. In addition, differential item functioning
(DIF) analyses were conducted (see the paper by Murphy and Elliot,
1991, on bias in this volume). These results were presented to both the
Bias Review Committee and the Content Advisory Committee for
review. Following an orientation and training session focusing on the
interpretation of test statistics, the committees were asked to again
review the items in light of the pilot test results. The committees used
the results to make final revisions to the items (and deletions where
appropriate).
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Item Revalidation
Although several measures to establish the validity of the items had
been taken during the development and field testing of the TMTE
assessment measures, an additional revalidation of the items was
conducted to verify that the proposed assessments were appropriate for
use on the TMTE. A panel of approximately 30 Texas public school
educators on level three of the Texas career ladder convened to
conduct an independent review of the assessment questions.

Procedures. Each panel member was asked to rate independently the
validity of each multiple-choice item and written assignment. Panel
members were first provided with an orientation to the background
and purpose of the program as well as an orientation to the review
task. After the orientation, the panel members were asked to review
both the competencies defining the TMTE and the bank of items.
Panel members were then asked to indicate whether each item was
valid or not valid, applying the following criteria: competency match,
accuracy, freedom from bias, and job relatedness. If the item failed to
meet one or more of the four criteria, the panel member was asked to
rate the item as not valid. For any item rated as not valid, the
individual was asked to provide comments describing the problem
with the item and what could be done to correct the problem.

Results. For an item to be considered valid, at least 61 percent of the
raters were required to rate the item valid. All items met the 61 percent
criterion established. In fact, all items were rated valid by at least
69 percent of those rating the items. However, all comments provided
by the raters were reviewed, and, based on this review, 20 items were
deleted from the final item bank. The final bank of test items was
presented to the State Board of Education for adoption.

Standard Setting
Standards were established by the Texas State Board of Education
based on input provided by Texas teachers and consideration of the
legislative mandate and State Board of Education rules providing for
the TMTE program. Input was obtained from a panel of Texas teachers
at level three on the Texas career ladder using the procedures
recommended by Angoff (1971). The results of the standard setting
meeting were considered along with the relevant statutes in
establishing the minimum passing scores for the TMTE.
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Reliability
Reliability, which relates to the extent to which a measure consistently
produces the same result under similar conditions (Nunnally, 1978), is
a major concern with teacher assessment. Traditionally, reliability has
been thought of as the internal consistency of a test or the stability of
test scores across repeated administrations (test–retest reliability) and
parallel forms of the test (equivalence). More recently, particularly in
the area of certification, test developers have begun to examine
reliability in terms of the dependability of classification decisions
(e.g., pass–fail).

Classification Decisions
A number of writers (Huynh, 1976; Berk, 1980) have suggested that
the reliability of tests in situations where a dichotomous decision is
made (e.g., pass–fail) should be evaluated with respect to the
consistency with which those decisions are made. Estimates of the
reliability of classification decisions fall primarily into two categories:
(1) reliability indices that provide an estimate of the consistency of
mastery and nonmastery decisions based on a threshold loss function
and (2) indices that focus on the consistency of criterion-referenced
scores across the distribution, based on the squared error loss function.
Essentially, the focus of the first approach is on the reliability of the
decision made, while the focus of the second approach is on the
reliability of all scores obtained on a criterion-referenced test. These
approaches are reviewed in detail by Berk (1980) and others.

TMTE Reliability
Although both approaches provide information of interest in
evaluating the reliability of a criterion-referenced test, estimating the
reliability of the pass–fail decision (i.e., the decision at the passing
score) is more often of concern for high-stakes certification tests.
However, where both a compensatory and noncompensatory model of
standard setting are used, as in the TMTE, both approaches are of
interest. As described by Gorth et al. (1991) in this volume, one can
pass one section of the test independently of the other section or pass
the entire TMTE by allowing performance in one section to
compensate for performance in the other section. The first case
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suggests an approach that estimates the reliability of the classification
while the second case suggests a need to examine the reliability of all
the scores, not just those at the cutscore.

Multiple-choice section. The reliability of the classification decision
for the multiple-choice section of the TMTE was estimated using the
method suggested by Huynh (1976) for estimating Po. This approach is
a robust, though conservative, way of estimating the reliability of
classification decisions based on a single form/administration of the
test. The Huynh estimate of Po for the TMTE was .74.

The reliability of all the scores with respect to the established cutscore
was estimated using the Livingston (1972) reliability coefficient.
While this approach has been criticized because of computational
issues, Berk (1980) suggests that it is useful because with it one can
estimate the reliability using a single form of the test and because the
approach does handle a situation where scores beyond the cutscore are
of interest. The coefficient of reliability estimated using Livingston’s
approach for the TMTE was .82.

Written assignment section. While much attention has been focused
on the reliability of criterion-referenced tests comprising dichoto-
mously scored items, far less attention has been given to applying
similar estimation techniques to polytomously scored items such as
those included on the written assignment portion of the TMTE. The
reliability of the written assignment section was computed using
Cronbach’s alpha (Cronbach, 1951). This technique was used to
provide a lower bound estimate of the coefficient of precision for the
written portion of the TMTE, using item response data from the single
administration of the test. The reliability of the written portion of the
test using this approach was .79.

Item and Test Performance

General Description of the Test
The first form of the TMTE, administered in November 1990, was
composed of 66 multiple-choice questions and three written
assignments. (A description of the types of multiple-choice items and
written assignments included on the test is provided by Gorth et al.,
1991, in this volume.) By design, the multiple-choice items included
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55 scorable items (i.e., items that contributed to an examinee’s final
score) and 11 nonscorable items. All three written assignments were
designated as scorable.

All of the scorable items selected to appear on the first form of the test
had been previously pilot tested with a volunteer sample of eligible
Texas educators. Only those items judged as appropriate by the TMTE
content, bias, and item validation committees and the TEA based on
considerations of content validity, potential bias, and item perform-
ance on the pilot test were eligible to be used as scorable on the test.
The selection of items to appear as scorable on the test was based on
several criteria, as described below.

Multiple-choice items. For the multiple-choice part of the test, the
scorable items were selected from the pool of eligible items on the
basis of the following.

Domain coverage—The scorable items were selected to provide
proportional coverage of each of the two domains composing the
test.

P-value—The scorable items were selected to achieve an estimated
total test average p-value that approximated the estimated average
p-value of the pool of items eligible for selection, in order to
blueprint comparable test forms across administrations of the test.

Item type—The scorable items were selected to include a variety of
item types (e.g., multiple-correct response items, clustered items).

Subject matter coverage—The scorable items were selected to
include items that were set in educational contexts across a variety
of subject areas.

Grade level coverage—The scorable items were selected to include
items that were set in educational contexts across a variety of grade
levels.

Written assignments. For the written assignment part of the test,
the scorable assignments were selected from the pool of eligible
assignments on the basis of the following.

Domain coverage—The scorable assignments were selected, as a
group, to enable examinees to demonstrate their knowledge across
the domains covered on the test.
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P-value—The scorable assignments were selected to represent the
estimated range of difficulties of the pool of assignments eligible for
selection, in order to blueprint comparable test forms across
administrations of the test.

Assignment type—The scorable assignments were selected to
include a variety of assignment types (e.g., written analysis,
educational management).

Subject matter coverage—The scorable items were selected to allow
examinees from teaching areas across subject areas to respond with
specific examples and supporting detail.

Grade level coverage—The scorable assignments were selected to
allow examinees across grade levels to respond with specific
examples and supporting detail.

By design, the TMTE test form included 11 nonscorable multiple-
choice items in order to collect information on their performance.
Items meeting the designated specifications for content, difficulty, and
other technical characteristics will be eligible to be used as scorable on
future forms of the test.

Description of Examinee Population
Approximately 2,600 Texas teachers took the TMTE in November
1990. The examinee population for the first administration constituted
approximately 2.3 percent of the total number of teachers eligible to
take the examination as of fall 1990. The demographic breakdown of
the examinee population is shown in the following table.
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Demographic Profile of Examinees

% of examinees

Race
Black 5
Hispanic 11
White 81

Sex
Female 89
Male 11

Assignment level
Elementary 45
Secondary 49
Special Education 6

Test Characteristics
A total of 55 of the multiple-choice items on the test were designated
as scorable. The range of possible raw scores to be achieved was 0 to
55. The mean raw score achieved was 39.53 (72%). The standard
deviation was 5.73. The standard error of measurement was 3.07. The
range of raw scores achieved was 14 to 53. Approximately 25 percent
of the examinees achieved a raw score of 44 (80%) or higher.

The three written assignments on the test were designated as scorable.
The range of possible scores to be achieved was 0 to 18 (0 to 6 on each
of three assignments). The mean score achieved was 9.66. The
standard deviation was 3.39. The range of raw scores achieved was
0 to 18. Approximately 8 percent of the examinees achieved a score
of 15 or higher.

Item Characteristics
To obtain an index of item difficulty, p-values were calculated for each
of the multiple-choice items. The mean p-value for the 55 scorable
items on the test was .72. The p-values ranged from .42 to .95.

Point-biserial correlations were calculated for the multiple-choice
items included on the TMTE to examine the statistical performance of
the TMTE. Although the point-biserial correlation is a useful index for
test construction, several measurement experts have urged caution
regarding its use for criterion-referenced tests. For criterion-referenced
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tests, such as the TMTE, the content validity of the test (reflected by
the content blueprint, which indicates the number of items needed to
measure each element or competency in the domain) must remain the
driving force in test construction. As described earlier in this paper,
items were selected to meet the committee-approved content blueprint
for test forms specifying the number of items for each competency and
the distribution of item types and other domain characteristics across
the form. Nevertheless, it is appropriate to consider point-biserial
correlations in test construction regardless of the criterion-referenced
nature of the test.

The item-to-total test point-biserial correlations for the TMTE ranged
from .02 to .41, with nearly three-quarters (71%) of the items
exhibiting item-to-test correlations of .21 or higher. The TMTE covers
a broad range of knowledge (the job of a master teacher), far broader
than the domains typically encountered in large-scale assessments,
which are often concentrated in a narrower skill area such as math
basic skills or writing.

Popham (1978), among others, has discussed this issue in regard to
criterion-referenced tests and has suggested that the individual item is
more appropriately correlated to the specific element in the domain to
which it was written. In the case of the TMTE the aspect of the domain
of primary interest is the competency. The item-to-competency point-
biserial correlations ranged from .24 to .63, with more than two-thirds
of the items (69%) exhibiting correlations of .41 or higher.

The mean raw scores for each of the three written assignments were
3.33 for the written analysis assignment, 3.15 for the work-sample
assignment, and 3.20 for the educational management problem
assignment. The Pearson Correlation Coefficients for the scores on
each assignment relative to the total score for all three assignments
were .73, .70, and .71.
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