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ABSTRACT

This study provided evidence of the reliability and validity of inferences
from a newly developed instrument measuring teachers’ efficacy and outcome
expectations in the content domains of reading and math. The instrument developed
is more closely aligned with Bandura’s construct of expectancy than previously
developed instruments and other commonly used measures of teacher efficacy and
outcome expectations in the research literature. Results of the content validity
studies provided solid evidence that (a) the conceptual and operational definitions of
teacher efficacy and outcome expectations were aligned with Bandura’s expectancy
theory, (b) the items could be identified as measuring four distinct constructs. and
(¢) the items represented a range of difficulty.

Rasch analyses identified a few items measuring each construct that were
misfitting and subsequently eliminated. Final results provided evidence for
construct validity through the final item statistics for each construct and the
hierarchy of item difficulty. The Rasch results also indicated areas in which the
instruments may need improvement, including creation of items assessing the
higher end of the efficacy and outcome continuums in both reading and math and
further examination of the functioning of the response scale categories. Acceptable
measures of the internal consistency of responses to each set of items measuring a
construct and estimates of the precision of the instruments in consistently measuring
person ability were also found.

Confirmatory factor analysis procedures failed to produce similar findings
as the Rasch procedures. This was an interesting, but not entirely unexpected

result. The lack of congruence between the results of these two procedures,

XV



however, did not call into question the construct validity, but rather provided
further evidence for the need to carefully consider the analytic techniques used
when conducting validation studies.

As hypothesized, both efficacy and outcome measures were correlated with
measures of effort within their domain. The pattern of correlations also offered
evidence for the need to distinguish between efficacy and outcome expectations and
to measure them independently. Other criterion measures, such as teacher planning
and teacher engagement. were not correlated with measures of efficacy and outcome
expectations as hypothesized. More well-defined vanables and use of multiple
indicators of planning and engagement should be developed to further investigate

these hypothesized relationships.
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CHAPTER 1

Introduction

Background of the Project

Bandura (1977) discussed the role of cognition in the acquisition and regulation
of behavior and motivation. He introduced the two-dimensional construct of
expectancy to explain and predict behavioral and motivational changes produced
from different treatments or situations. His theory has been applied to a variety of
research settings in education including teacher thinking and behaviors in the
classroom. However, research in these contexts as well as others has often been
plagued with measurement problems attributable to inappropnate operationalization
of the constructs of efficacy expectations and outcome expectations.

Teacher efficacy expectations and teacher outcome expectations are possibly
two of the most important social-psychological factors influencing teacher
behaviors and student outcomes in the classroom. Empirical research in this field
has begun to provide evidence that measures of teacher efficacy expectations and
teacher outcome expectations are predictive of (a) teacher behaviors that may serve
to enhance or hinder student engagement and learning in classrooms, (b) measures
of student efficacy and goals in learning situations, and (c) measures of student
cognitive engagement and achievement (Anderson, Greene, & Loewen, 1988;
Armmor et al., 1976; Ashton, 1985; Gibson & Dembo, 1984; Midgley, Feldlaufer, &
Eccles, 1989; Roeser, Arbreton, & Anderman, 1993). However, as such evidence
for the importance and role of teacher efficacy expectations and teacher outcome
expectations in determining teacher and student behaviors builds, concem for the

validity and reliability of the inferences made from instruments used in such



research has also begun to surface. As is the case with any research, when the
instruments used to measure the constructs under investigation come into question.
so do the findings of studies using the instruments.

In this project [ investigated the validity and reliability of inferences from a
newly developed instrument measuring teacher efficacy expectations and teacher
outcome expectations in the content domains of reading and math. [ developed the
instrument after careful review of Bandura’s (1977) concept and theory of efficacy
and outcome expectations and the measurement problems often associated with
investigating these constructs. Next, [ criically examined present definitions and
measures of teacher efficacy expectations and teacher outcome expectations and
conducted a review of empirical evidence of their associations with teacher behavior
and student outcomes. Finally, I developed an instrument intending to measure
teacher efficacy expectations and teacher outcome expectations in the content
domains of reading and math.

[n this dissertation I will describe the process of instrument development and
validation. This process is one that is never complete as results of validation
procedures often lead to further development and refinement of the instrument. The
following steps describe the procedures I followed to complete this project and that
[ will report in this dissertation:

1. 1 completed a review of theory and research related to teacher efficacy and
outcome expectations.

2. I developed an instrument to measure the constructs of teacher efficacy
expectations and teacher outcome expectations in the content domains of reading

and math.
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3. [ conducted content validity procedures including (a) assessment of the
adequacy of the conceptual definitions as they relate to the proposed use of the
instrument and assessment of the correspondence between the conceptual
definitions and the instrument items by experts in the field of motivation in
education, (b) analysis of the extent to which the items truly reflect the conceptual
categories and the domains of interest by experts in the field of teaching and
motvation in education, and (c) evaluation of instrument items for adequacy of the
sampling from all possible instructional activities and for adequacy of sampling
from a range of easy to difficult tasks by experts in the field of teaching. I analyzed
the results after each of these procedures and made any necessary changes in the
instrument prior to the next step of the content validation.
4. I completed a pilot administration of the instrument and analyzed the data
through computation of means, standard deviations, ranges, and Cronbach alpha
reliability coefficients to identily any initial administration problems or item
weaknesses prior to final administration using a sample from the target population.
5. I administered the final version of the instrument to a random sample of 1500
elementary school teachers.
6. I conducted an analysis of the content, construct, and criterion-related validity;
and reliability using (a) Rasch rating scale analysis procedures, (b) confirmatory
factor analysis procedures, and (c) correlational analyses.
Significance of the Project

In this project I developed and examined the validity and reliability of inferences

made from an instrument measuring teacher efficacy expectations and teacher

outcome expectations in the content domains of reading and mathematics. My



intention was to remedy early empirical research flaws in the measurement of
teacher efficacy expectations and teacher outcome expectations through the
construction of a measure more clearly in alignment with Bandura's theory. In
addition, I developed the teacher efficacy expectations and teacher outcome
expectations instrument within a specific context to meet the needs and purposes of
continued research.

As with many states, there is mandatory testing of students from grades two
through twelve in the state of Tennessee. Presently, [ have access to the database
which provides an assessment of teachers’ past and present achievements through
measures of their students’ gain scores in reading and mathematics. While
longitudinal analysis of this data is ongoing and findings are interesting, no
additional data has been or is being collected to account for many of the findings.
For example, some teachers consistently have high student gains each vear in
reading or math while others do not (even when controlling for school setting, size,
ethnic composition, and a variety of other vanables). Current theory and research
on teacher efficacy suggests that it is quite possible that variations in some
combination of teachers’ efficacy and outcome expectations, and teachers’ effor,
persistence, and choice of instructional tasks could account for the reported variance
in teachers’ student gain scores in reading and math. However, before we can
confidently draw conclusions from an investigation testing these ideas we need to
have confidence that the inferences we would like to make from measures of teacher
efficacy expectations and outcome expectations for the domains of interest are valid
and reliable. The development of such a measure of teacher efficacy expectations

and teacher outcome expectations in reading and math is the goal of this study.



Future research utilizing this instrument includes investigation and identification of
variables that influence teacher efficacy expectations and teacher outcome
expectations in the content domains of reading and math, and examination of the
influence of teacher efficacy expectations and teacher outcome expectations on
teacher effort, persistence, and choice or preference for instructional tasks; and

student motivation and achievement.



CHAPTER 11
Current Literature

Measures of teacher efficacy expectations and outcome expectations to predict
teacher motivation and behavior, and student motivation and achievement, have
been used as early as 1976. Most of this research cites Bandura’s (1977) theory of
expectancy as the framework for measuring teacher efficacy expectations and
teacher outcome expectations and linking these constructs to a variety of other
variables proposed by his theory. Although empirical research has successfully
found relationships among teacher efficacy expectations and teacher outcome
expectations, and teacher and student behaviors, recent literature has criticized the
instruments used to measure teacher efficacy expectations and teacher outcome
expectations. The areas of research reviewed below are: (a) Bandura’s theory of
efficacy and outcome expectations; (b) Bandura’s theory applied to teaching,
teachers, and students; (c) measurement issues related to Bandura’s expectancy
construct; and (d) current definitions and measures of teacher efficacy expectations

and teacher outcome expectations.

Bandura’s Theory of Efficacy and Outcome Expectations
Bandura (1986) described outcome expectations and efficacy expectations as
instrumental in accounting for behavioral and motivational changes in the
individual. A depiction of his theory is in Figure 1. Outcome expectations are
beliefs that behaviors will or will not lead to desirable or valued outcomes. Such
expectations indicate how certain one is that the desired consequence will result
from successful performance of a task or implementation of a strategy. Efficacy

expectations are beliefs that one does or does not possess the required skills to



bring about the performance and are often referred to as self-efficacy in the
literature. Bandura (1986) defined self-efficacy as an individual’s judgment of his
or her capability to establish and carry out behaviors required to achieve a specified
tvpe of performance. Self-efficacy is an individual’s judgment of what he or she
can do with the skills he or she possesses rather than a simple judgment of the skills

he or she possesses.

Qutcome

Efficacy
i Expectations

Expectations

PERSON BEHAVIOR | OUTCOME

Figure 1. Graphical Depiction of Bandura’s Expectancy Theory

Bandura (1986) stated both efficacy and outcome expectancies are needed to
best predict behaviors and motivation. Behaviors are best predicted by considering
both types of expectancy determinants especially under circumstances where both
efficacy and outcome expectancies vary. Bandura differentiated between these two
expectancies because individuals can believe that a particular action will produce a
desired outcome (which would increase their motivation to perform), but they may
not act on this belief because they do not possess confidence in their ability to
actually execute the necessary behaviors (thus decreasing motivation to perform).

He predicted that persons high on both variables would respond in assured and



assertive ways while persons low on both variables would give up readily when
results were not immediate.

Under normal circumstances, when individuals see outcomes as contingent on
their ability to perform specific behaviors, they rely more heavily on efficacy
Judgments when deciding which course of action to pursue. For example, an
individual will judge his or her certainty of making a free-throw (outcome
expectation) as contingent upon his or her ability (efficacy expectation) to release
the ball (behavior) appropriately. In such a case, Bandura (1986) notes that it is
impossible to sever the expected outcome from the performance judgment upon
which it is conditional. For activities such as these, where expected outcomes are
highly dependent on efficacy judgments, knowledge of expected outcomes may not
add much to the prediction of behavior. Bandura believes this makes knowledge of
individuals’ efficacy expectations better predictors of behaviors than knowledge of
outcome expectations. For this reason, Bandura has elaborated more on the
construct of efficacy expectations than on outcome expectations.

However, it may also be the case that certain specified outcomes are not
believed to be inextricably linked to the adequacy of behaviors performed. For
example, a teacher may not always believe that a student’s achievement in math is a
direct result of his or her ability to teach math. The teacher may, instead, believe
that a student’s effort or innate ability is the major determinant of math achievement.
In such a case, expected outcomes are believed to be independent or loosely linked
to the specified performance. Here, separate judgments of efficacy and outcome
expectations can be assessed because the structural arrangement of teaching may

often result in the same performance producing variable outcomes. Bandura,



however, does not elaborate on how knowledge of expected outcomes in these

situations will add to the prediction of behavior.

Dimensions and Sources of Efficacy Expectations

Bandura (1977; 1986) suggested several dimensions along which efficacy
expectations can vary and identified factors influencing the development of efficacy.
Efficacy expectations can vary in generality, magnitude, and strength. Generality
refers to the extent to which efficacy is consistent across domains or is situation-
specific. For example, is a teacher who is confident in his or her ability to teach
reading to second graders just as confident in his or her ability to teach math to the
same group of students or to teach reading to eighth graders, or is such confidence
domain specific (reading only) and/or situation specific (second graders only)? The
extent to which behaviors, for which efficacy is judged, are broadly or narrowly
defined is the generality of efficacy expectations.

The magnitude (or level) of efficacy expectations refers to the extent to which
efficacy is limited to or inclusive of simple tasks, moderately challenging tasks,
and/or the most difficult tasks or situations. In other words, when tasks are
ordered in level of difficulty, is an individual only confident in successfully
performing the simpler tasks or does his or her confidence extend to moderately
challenging tasks and even the most difficult tasks (Bandura, 1977)? The strength
of efficacy expectations refers to the degree of certainty about successful
performance (Zimmerman, 1996) and influences the ease or difficulty with which
they can be modified (Denham & Michael, 1981). Weak efficacy expectations may
be easy to reduce through disconfirming experiences while strong efficacy

expectations for success may produce increased efforts and persistence despite



disconfirming experiences (Bandura, 1977).

Bandura (1977; 1986) also noted four major sources of efficacy information for
an individual. Efficacy expectations are developed through (a) past experiences of
success and failure, (b) vicarious experiences of similar others and their successes
and failures, (c) verbal persuasion of credible others, and (d) physiological indices.
This efficacy information only becomes useful through cognitive appraisal.
Bandura (1986) suggests that factors including personal, social, situational, and
temporal circumstances under which events occur will affect how experiences are
cognitively appraised and serve to influence efficacy judgments. This cognitive
appraisal includes two functions. The first function concems the types of
information a person attends to and uses as indicators of efficacy. The second
function concerns the heuristics an individual uses for weighting and integrating
efficacy information from different sources to make efficacy judgments.

The most influential source of efficacy is the individual’s own performance
attainments. Cognitive appraisal of these performance attainments includes (a)
attributing successes or failures to cxternal or internal factors, (b) assessing the
difficulty of the task and the amount of effort exerted, (c) assessing the amount of
external aid one receives and the circumstances under which he or she performed,
and (d) the temporal pattern of successes and failures. Successes often serve to
increase efficacy while failures, especially those attributed to ability and
uncontrollable factors, often serve to decrease efficacy expectations. Mastery of a
difficult or newly performed task is more likely to raise efficacy than success at an
easy task or a task successfully performed repeatedly in the past. Individuals often

view effort as inversely related to ability; thus success with minimal effort may
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serve to increase efficacy, especially if the task was challenging. If an individual
fails but belicves that little or no effort was exerted then the experience may do little
to adjust efficacy judgments. An individual’s self-monitoring of performances may
also influence how experience contributes to efficacy judgments. Persons that
selectively attend to negative performances are likely to underestimate their efficacy,
while persons who note and remember their successes are likely to have higher
efficacy judgments.

The successes and failures of others influence the development of self-efficacy
in a similar fashion as personal performance attainments, especially when the
person being observed is judged by the individual to be very similar in skills and
abilities. Generally, successes by similar others raise efficacy and failures by
similar others lower efficacy. Cognitive appraisal of the similarity of a model may
focus on a model’s past performances or a model’s attributes that are perceived to
be predictive of the performance about which efficacy is being judged. Appraisal of
the similarity of a model’s past performances are most useful when old and new
activities are identical and situational demands are invariant. Appraisal of the
similarity of a model’s attributes may also focus on age, gender, SES, race, etc.
due to preconceptions based on cultural stereotyping and overgeneralization.
Several models with a variety of different attributes who demonstrate success on
challenging tasks will serve to increase efficacy more than the same performance by
a single model. Models may also enhance efficacy through teaching effective
strategies for tasks. Models who fail through the use of an inappropriate strategy
may also raise efficacy if an individual perceives that he or she knows a better

strategy.

11



Efficacy expectations can also be developed through attempts of others to
verbally convince an individual that he or she does possess the abilities needed to
perform the identified task. Cognitive appraisal of the persuader is the key
influence on efficacy judgments. A persuader who is credible or who presumably
possesses the knowledge to evaluate another’s competence will be most likely to
influence efficacy judgments. Evaluative feedback from others who are skilled
themselves in the activity or who use some objective predictors of performance
attainments are likely to affect efficacy judgments.

[nvoluntary behaviors such as sweating or a racing heartbeat before or during a
performance may be interpreted by an individual as signals that he or she is
incapable of performing successfully. Cognitive appraisal may include indicators
such as the source of arousal, the level of arousal, the circumstances under which
arousal is elicited, and past experiences of how the arousal affected performance.
The source of arousal is often established through social labeling processes. How
one interprets sweating, for example, will have different impacts on efficacy.
interpretation of sweating as due to an uncomfortable temperature instead of fear
may serve to keep efficacy judgments constant rather than lower them. Some
people may view arousal as a performance enhancing indicator while others may
believe that arousal adversely affects their performance. These views are often
developed through past experiences of how arousal affected performances.

Finally, how an individual integrates these four sources of efficacy information
in forming his or her efficacy judgments is a factor to consider. One may rely more
heavily on past performance attainments in one situation and verbal persuasion in

another situation while also considering all other sources. The sources themselves



might also contradict one another and one must decide which source(s) to
emphasize when making final estimates of efficacy. Bandura’s emphasis on
efficacy expectations and their sources has resulted in more research on this

dimension of the expectancy construct.

Effects of Efficacy Expectations on Behavior

Research on efficacy expectations has concluded that people who maintain
different levels of self-efficacy behave differently (Ashton, 1984; 1985; Ashton,
Webb, & Doda. 1983; Bandura. 1986). Efficacy expectations can affect people’s
choice of or preference for activities, the amount of cffort they will exert in a given
activity, and their level of persistence when faced with difficulties (Bandura, 1977).
Bandura (1986) stated that those who perceive themselves as highly efficacious set
challenges that occupy their interest and have high involvement in activities of their
liking. Those who possess high self-efficacy tend to put forth continuing efforts
when they notice their performances fall short of their goals. They also tend to
approach potentially threatening tasks nonanxiously. Their high self-efficacy tends
to motivate behavior that produces accomplishment. [n contrast. those who
possess low self-efficacy tend to shy away from difficult tasks, lack effort, and
give up easily when faced with difficult tasks. They tend to dwell on their personal

deficiencies and suffer from much anxiety and stress (Bandura, 1986).

Outcome Expectations

Bandura and those utilizing his theory as a framework for their research often
give little attention to the role of outcome expectations in predicting the behaviors
mentioned in the previous section. This seems to be a gross oversight when

considering Bandura's definition of outcome expectations. An individual is
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unitkely to choose to put forth effort or persist at a task it he or she does not believe
that the outcome will follow from successtul execution of the specified task or
behavior. Circumstances in which there is a true or perccived bias or chance

system operating may result in the belief that behaviors other than effort or
persistence determine outcomes. Also, systems in which outcomes are dependent
on multiple sources of influence and not just an individual’s behaviors may result in
the belie{ that such behaviors are only weakly linked to outcomes. [n such cases,
behaviors of effort, persistence, and task engagement, are likely to be highly related
to outcome expectations rather than efficacy expectations.

One of the reasons that researchers may choose to ignore the role of outcome
expectations in predicting these behaviors is due to the difficulty of clcarly
distinguishing them from efficacy expectations for purposes of assessment and
manipulation (Maddux, Norton, & Stoltenberg, 1986). These difficulties often
result in researchers developing measures that confound efficacy expectations and
outcome expectations so that it becomes unclear which measure is the better
predictor of behaviors of interest (Manning & Wnght, 1983). High correlations
have often led researchers to drop outcome expectations as a varnable in predicting
behavior and focus on the utility of efficacy expectations, instcad of attempting to
assess the variables independently by operationalizing and measuring them in a
manner more consistent with Bandura’s conceptual distinction.

Bandura’s Theory Applied to Teaching, Teachers, and Students

A variety of qualitative and quantitative research has been conducted on factors

influencing the efficacy of teachers. The rationales for most of these studies were

related to the hypothesized link between teacher efficacy and teacher motivation and
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behavior. and teacher efficacy and student motivation and achievement. The brief
review of studies below represents the sum of the research evidence to support
Bandura’s theory and the influences of teacher efficacy expectations and teacher
outcome expectations on teacher motivation and behavior and student motivation,
cognitive engagement and achievement. I[n his model of reciprocal determinism
Bandura (1977) posited a bi-directional relationship between efficacy and behavior
and achievement. So, it may be that student achievement is also actually
influencing teachers’ efficacy and behaviors and student motivation and cognitive
engagement. The relationships among these varables are most certainly complex.
The efficacy and outcome expectations teachers hold are thought to (a) directly
influence their engagement in specific behaviors related to instructional practices
and relations with students, (b) directly or indirectly (through students’
interpretations of teachers’ behaviors and engagement in those instructional
activities) influence student motivation and goals for learning, and (c) directly or
indirectly (through student motivation) influence student achievement. Teacher
efficacy and outcome expectations are thought to directly affect preservice and
pracucing teachers’ decisions about employing specific instructional strategies.
Their expectancies of their ability to successfully employ a strategy and their
students’ ability to gain from the strategy may limit the number and types of
instructional strategies they will consider in a particular situation or for a particular
group of students. These choices of instructional practices are then proposed to
influence student motivation, cdgnitive engagement and achievement. Motivated
teachers are generally thought to have motivated students due to their ability to

engage students in activities that are meaningful. Following this reasoning,
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motivated students who are engaged in meaningful activities are likely to have
increased achievement.

Ashton (1985) proposed that “personal efficacy” and “teaching efficacy”
together form a critical construct in explaining teacher motivation. From Bandura's
theory, she expected that these variables would influence teachers’ choice of
learning activities, the amount of effort they expend in teaching, and the degree of
persistence they maintain when confronted with difficulties. Through interviews of
high and low efficacy teachers based on their responses to the two Rand items
(discussed 1n a later scction), Ashton (1984) found that teachers with high efficacy
(a) feel their work is important and meaningful, (b) possess a stronger sense of
responsibility to see that students learn, (c) expect their students to progress. (d)
plan for student learning by setting goals and identifying strategies to achieve them,
(e) feel good about themselves, their students, and their profession, and (f) are
confident they can influence student leaming. Teachers with high efficacy are more
likely to persist in efforts to increase student achievement according to specificd
goals and engage in a wider variety of teaching strategies to reach all students.
Teachers with low efficacy are less likely to engage in these behaviors that are likely
to increase student learning.

Ashton (1984) found that low efficacy teachers (a) feel frustrated and
discouraged about teaching, (b) expect their students to fail and misbehave, (c) feel
students are responsible for their own learning, (d) do not consider goals and
strategies when planning instruction, (e) are frustrated and have negative feelings
about their work, and (f) do not involve students in the decision making process.

These different teaching behaviors resulting from varying levels of efficacy have
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been found to influence teacher motivation (Ashton, 1984; 1985), student learning
(Anderson, Greene, & Loewen, 1988; Ashton, 1985), and student efficacy and
motivation (Midgley, Feldlaufer, and Eccles. 1989).

Teachers with low efficacy place responsibility for learning on the students.
When students fail, these teachers look for explanations in nonschool factors, such
as ability, motivation, or family background. [n contrast, tcachers with high
efficacy take personal responsibility for students’ learning. When students fail,
these teachers examinc their own performance and look for ways they might have
been more helpful. The more responsible a tcacher feels for ensuring student
learning, the more likely he or she will be not to give up in the face of students’
difficulty. This same tcacher might also be less likely to convey to students that
they are incapable or inadequate (Ashton, 1984).

Gibson and Dembo (1984) conducted a pilot study on four high efficacy and
four low efficacy teachers to investigate the relationship between teacher efficacy
and teacher behavior. They found that low efficacy teachers spent significantly
more time in small group instruction than high cfficacy teachers. Low efficacy
teachers gave significantly more feedback in the form of criticism than high efficacy
teachers. There was also a significant difference in lack of persistence with low-
efficacy teachers being more likely to go on by giving the answer or asking another
student after the initial student failed to answer a question correctly. While data are
from a small sample of teachers, results indicate a possible relationship between
teacher efficacy and teacher classroom behavior.

Roeser, Arbreton, and Anderman (1993) provided further evidence of the

relationship between teacher efficacy and teacher behavior and student outcomes.
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They studied the relationships among teachers” efficacy, pedagogical beliefs,
instructional goals for students, and instructional practices. and their influences on
students’ goal perceptions of their class, goal orientation, self-efficacy, attitude
toward school, and work avoidance and deep processing strategies. The teacher
instrument measured teacher efficacy using the Rand items (Armor et al., 1976),
items from Gibson and Dembo (1984), and some of their own items, but they did
not distinguish between teacher efficacy expectations and teacher outcome
expectations. The significant findings of Roeser et al. included that teacher efficacy
was related to both the leaming and performance beliefs and practices of teachers.
Also, teacher efficacy beliefs were negatively correlated with student perceptions of
performance goals in the classroom and their work avoidance strategies and
positively correlated with student perceptions of their class as iearning goal
oriented.

Research by Armor et al. (1976) is the most cited study in the teacher efficacy
literature and is credited as the first to indicate a relationship between teacher
efficacy and student achievement. Interestingly, teacher efficacy was only a single
variable among many that these researchers included to investigate prediction of
reading achievement gains in minority students. Armor et al. conducted a study to
identify aspects of school reading programs that were associated with substantial
and consistent gains in standardized reading test scores among minority children.
They surveyed teachers, principals, and reading coordinators in a sample of twenty
schools using questionnaires to measure a variety of variables including teacher
efficacy, classroom approaches to reading, parent contacts, principals’ support,

teachers’ use of resources, and classroom atmosphere. They used regression
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analyses to investigate the influence of these variables on the reading gains of Black
and Mexican students separately. The variables that were positively correlated with
the reading gains of Black children were the extent of teacher training in the use of a
variety of matenals keved to individual student needs, teachers” efficacy
expectations, and the extent to which an orderly classroom was maintained. No
specific factors were found to be correlated with reading gains for the sample of
Mexican children.

Midgley, Feldlaufer, and Eccles (1989) studied teacher self-efficacy beliefs and
their influences on student goal orientations and motivation. They followed 1329
students through grades six and seven to investigate whether changes in student
goal orientations and motivation were related to changes in their teachers’ efficacy
beliefs. They found that teacher efficacy beliefs at the beginning of the year were
predictive of students’ perceptions of their ability and performance in math in the
second semester of the school year. Teachers with low self-cfficacy tended to have
students who lowered their sclf-efficacy and perceptions of ability in math and
increased their perceptions of the difficulty of math during the school year. They
hypothesized that this may stem from teachers’ self-efficacy beliefs being expressed
through their behaviors in the classroom and students perceiving and adopting these
same beliefs about themselves. They also found that students moving from high to
low efficacy teachers during the transition from sixth to seventh grade had
significantly lower expectations for success in math, lower perceptions of their
performance in math, and higher perceptions of the difficulty of math at the end of
seventh grade than those students who went from low to high efficacy teachers or

those who experienced no change.
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Ashton (1985) designed a study to investigate the relationships between teacher
efficacy, teacher and student behavior. and student achievement. Correlational
analyses found a significant relationship between teaching efficacy and student
achievement on a math subtest when controlling {or cntering ability. Personal
teaching efficacy expectations were significantly rclated to student achievement on
the language subtest when controlling for entering ability. Similar findings were
indicated by Moore and Esselman (1992). They found measures of teaching
efficacy, using the scale by Gibson and Dembo (1984), were positively related to
math achievement (a gain of approximately 3 months) in second and f{ifth grades.

Tracz and Gibson (1986) also used the Gibson and Dembo scale and other
measures of teachers’ use of time and student engagement and regressed them on
students’ scores on the California Test of Basic Skills. Correlational analyses
found personal teaching efficacy significantly and positively correlated with reading
achievement and teachers’ use of whole group instruction, and it was negatively
related to small group instruction. Teaching efficacy was positively correlated with
language and math achievement. Tcachers with high personal teaching efficacy
tended to engage in whole group instruction while teachers with low personal
teaching efficacy tended to engage in small group instruction. This supports
Bandura’s idea that people with varying levels of efficacy engage in different
behaviors. Regression analyses indicated personal teaching efficacy as a significant
predictor of reading achievement, teaching efficacy as a significant predictor of
math achievement, and student engagement rate as a significant predictor of

language achievement.



Collectively, these studics scem to provide evidence supporting the application
of Bandura's theory to classroom teaching. However, there are scveral problems
with the previous studies. Most of these problems are directly related to the
measurement of teacher efficacy and outcome expectations. There were a wide
vaniety of definitions of teacher efficacy and outcome expectations upon which
instruments were based. Most of the instruments did not correspond with
Bandura’s theory. The researchers rarely provided evidence of validity and/or
reliability of the inferences made from the instrument used. Often, researchers
chose not to or were unable to separate the influence of efficacy expectations and

outcome expectations in some of the measurcs.

Measurement of Efficacy and Outcome Expectations

Bandura (1986) emphasized that measures of efficacy expectations must be
tailored to the domain of functioning being investigated and should include detailed
assessment of the generality, magnitude, and strength dimensions. Studies
comparing global and particularized measures of efficacy find that domain specific
measures of efficacy surpass global measures in explanatory and predictive power
(Bandura, 1977; Pajares, 1996a). Bandura stated that such methodology will
permit a finer-grained analysis of the degree of congruence between efficacy
expectations and individual behaviors. The greater the generality of the efficacy
judgments assessed, the wider the range of behaviors efficacy measures will be able
to predict. The stronger the efficacy expectations, the more likely persons are to
persist at the behaviors associated with them and the more likely they are to perform

them successfully (Bandura, 1977).



Bandura (1986) also noted that efficacy expectations are concerned with
generative capabilities not component acts. Generative capabilities are described as
ones “in which cognitive, social, and behavioral subskills must be organized into
integrated courses of action to serve innumerable purposes” (Bandura, 1986,

p- 391). Thus, teachers are not asked to assess the confidence in their ability to
write on the chalkboard, arrange desks, greet children, etc. (component acts), but
they are asked to assess their confidence in conducting whole group instruction or
implementing a specified instructional strategy (generative capabilities).

Several researchers have noted the problems associated with building self-
efficacy instruments and made suggestions for building more appropriate measures.
Owen (1989) noted that because self-efficacy refers to relatively specific beliefs.
anyone cngaged in studying self-efficacy in a slightly differcnt area must develop a
new tool. Pajares (1996a) agreed and reasoned that when self-efficacy is assessed
it should be consistent with and tailored to the specific outcomes or behaviors that
are of primary interest. He showed that when precise judgments of capability
match the specific outcomes measured then there is an increase in the accuracy of
prediction. Pajares (1996b) noted that efficacy measures in educational research are
often too global and general and lack specificity of measurement and consistency
with the criterial task that optimizes the predictive power of self-efficacy beliefs. In
addition, Zimmerman (1996) asserted that inaccurate self-judgments are common
among a variety of subjects, including young children and novice and experienced
subjects. In some cases misjudgment can be large, but this problem is not specific

to efficacy measures.
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[n their review of currently available measures of self-efficacy in educational
and psychological research, Vispoel and Chen (1990) noted that only 4.4% of the
instruments measured all three components of self-efficacy (strength, generality,
and magnitude) while the rest only measured strength. However, they also noted
that when correlations between measures of strength and magnitude are reported,
they are never lower than .90 indicating little nced for having scparate scales. In
addition, they suggested that while measures of generality are important, it is
difficult to come up with ways of assessing it and a comprehensive assessment
would require a large scope validity study and may not be necessary for the
intended purposes of some efficacy instruments.

Vispoel and Chen (1990) also found that outcome expectancy is seldom
measured and suggested that inclusion of such a scale could provide useful
information. Other weaknesses they noted were that 61.1% of the instruments
reported no reliability data, 68.9% were based on small samples of 150 or less, and
few provided any systematic evaluation of the validity of the instrument (e. g., test
specifications to guide scale development, review of items by content experts, or
prepiloting and revision of items). They warned that unless local norms and
cormresponding validity evidence are available for instruments caution should be
used. The following review of educational research related to teacher efficacy and
outcome expectations confirms that mismeasurement of these constructs is prevalent
and should be addressed before further investigations are conducted on the

influences of these expectancies on teacher behaviors and student outcomes.



Definitions and Measures of Teacher Efficacy

Expectations and Teacher Outcome Expectations

Teacher educators, educational researchers, and others have investigated how
the construct of expectancy can be used to account for teacher motivation and
teachers’ cngagement tn productive behaviors associated with a varicty of student
outcomes, such as motivation. cognitive engagement, and achievement. Many of
these investigations have used Bandura’s theory as the framework for their studics.
A vanety of definitions and measures have been developed. Some are more
appropriate than others judging by their alignment with Bandura’s concepts of
efficacy and outcome expectancies. These definitions and measures are the focus of

this section.

Teaching Efficacy, Personal Efficacy. and Personal Teaching Efficacy
Using Bandura’s theory as a framework, Rand Corporation researchers defined

teacher efficacy expectations and teacher outcome expectations in an effort to
measure them (Ashton, 1985). They defined teacher outcome expectations as
beliefs about whether or not their actions as teachers would affect or lead to desired
student outcomes. Rand researchers used the extent to which teachers agreed or
disagreed with the following statement to measure teacher outcome expectations:

When it comes right down to it, a teacher really can’t do much

because most of a student’s motivation and performance depends on

his or her home environment.
They defined teacher efficacy expectations as beliefs about whether or not they had
the ability to carry out a specified action related to teaching. They used the extent to

which teachers agreed or disagreed with the following statement to measure teacher
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efficacy expectations:
If [ really try hard, [ can get through to even the most difficuit or
unmotivated students.
Their research discovered a link between teachers’ responses on these two items
and minority student achievement in reading (Armor et al., 1976). The definitions
Rand rescarchers used seem to correspond well with Bandura’s concepts of
efficacy and outcome expectations, and their finding support Bandura’s theory; but,
there are several problems associated with their measures of teacher efficacy
expectations and teacher outcome expectations.

Neither item specifically directed teachers to the behavior of teaching reading or
the outcome of student achievement in reading. In the teacher outcome expectation
item, the phrase *“can’t do much” lcaves a lot of room for individual interpretation
and does not indicate any specific behaviors by which the teachers can make their
judgment, and “student’s motivation and performance” is a very global and
multidimensional outcome in the classroom. [n the teacher efficacy expectation
item, the phrase “if [ really try hard.” precludes teachers from being able to say that
this is an easy rather than difficult task for them to perform. Additionally, being
able to “get through” to the “difficult” students and the “unmotivated” students
requires a great deal of individual interpretation of the abilities needed for success
and likely requires different behaviors for these different students. [t almost seems
as if the teacher efficacy expectation item is actually measuring teacher outcome
expectation more appropriately by asking if a behavior (trying hard) will lead to an
expected outcome of “getting through” to a variety of students. The teacher

outcome expectation item also seems to be measuring a teacher’s belief about the



link between home environment (a possible set of behaviors) and student
motivation and performance (a set of possible outcomes). These problems indicate
poor alignment of these items with Bandura’s two-dimensional expectancy
construct and call into question the validity of their findings linking measures of
teacher efficacy expectations and teacher outcome expectations to student
achievement.

Research by Ashton, Webb, and Doda (1983) used the same two Rand items to
assess teacher efficacy to relate it to student achicvement and teacher motivation and
verify the findings of the Rand researchers. As an addition, they labeled and
defined the two items as measuring two dimensions of teacher efficacy rclated to
Bandura’s expectancy construct. They also added and labeled a third dimension.

Teaching efficacy. Ashton, Webb, and Doda (1983) labeled their first
dimension “teaching efficacv.” They intended this construct to correspond to
Bandura’s outcome expectancy and the first Rand itcm above. They defined
teaching efficacy as teachers’ beliefs about the general relationship between teaching
and learning. This definition is operationalized in the level of agreement to the
statement, “These kids can’t be motivated.” This statement, however, is a poorly
operationalized measure of Bandura’s construct of outcome expectations. First, no
behavior is specified that would possibly lead to the expected outcome of motivated
kids. Therefore, the assumption must be made by the teacher that the statement is
saying that there is no possible behavior that would lead to student motivation. As
a teacher, [ would think this statement would be difficuit to agree with given that
most teachers can think of at least one behavior that could possibly lead to student

motvation. Agreement with this statement would likely indicate teacher



hopelessness or helplessness rather than simply low outcome expectancy. Also, the
Rand item measuring teaching efficacy seems to be asking about the relationship
between the teacher (the person) and the outcome rather than the behavior and the
outcome as was suggested by Bandura and depicted in Figure 1.

Ashton (1985) later redefined teaching efficacy as teachers’ beliefs about their
ability to affect student leaming in spite of obstacles. This brings their concept of
teaching efficacy further away from Bandura’s outcome expectancy. Including
obstacles into statements assessing teaching efficacy makes it difficult to determine
the strength of the link between the behavior and outcome identified. While
teachers’ perceptions of obstacles to teaching are important, they are more
appropriately assessed by asking teachers to what they attribute their iow teaching
efficacy (i. c., outcome expectations).

Personal efficacv. Ashton Webb, and Doda (1983) labeled their second

dimension “personal efficacy” which they intended to correspond to Bandura’s
efficacy expectancy construct. They defined personal efficacy as teachers’ personal
sense of effectiveness as a teacher and operationalized it through the statement, I
can’t motivate.” Here, once again, there are several problems with the definition
and operationalization of personal efficacy if the intention was to use Bandura’s
theory as a framework for the study of teacher efficacy. Efficacy expectations are
not judgments of one’s sense of effectiveness but judgments of what one can do
with the skills one has. It is not a judgment of the effectiveness of a performance
but a judgment of confidence that one does or does not possess the required skills
to bring about the performance. The statement, “I can’t motivate” is not assessing a

teacher’s confidence in the skills he or she possesses but actually seems to be



assessing whether a teacher can produce a desired outcome (motivation). This
statement, however, is not assessing an outcome expectation because it does not
identify or assess any link between a performance and an outcome.

Personal teaching efficacyv. Ashton. Webb, and Doda (1983) labeled their third
dimension *“personal teaching efficacy” and intended it to correspond to the second
Rand item above. They defined personal teaching efficacy as an integration of
personal efficacy and teaching efficacy as evidenced in the statement, “[ can’t
motivate these kids.” Unfortunately, this statement is not assessing anything
different than the personal efficacy statement of “I can’t motivate.” By adding
“these kids” to the statement, Ashton, Webb. and Doda are increasing the
specificity of the statement and are possibly including a different level of magnitude
(e. g., “these kids” might be more difficult to motivate than other kids), but they do
not seem to be assessing an entirely different dimension as they have tried to
indicate through the development of a third dimension.

Measurement and distinction of teaching efficacy, personal efficacy, and
personal teaching efficacv. Research by Ashton, Webb, and Doda (1983) verified
the need to distinguish between the two dimenstons of teacher efficacy measured by
the Rand items, teaching efficacy and personal teaching efficacv. In only one of
their five samples did the two items significantly correlate with one another. Also,
intensive interviews of teachers concluded that they clearly distinguished between
teaching efficacy and personal efficacy. Regardless of these findings, the
confusion over what is being measured and investigated is still a concern.

Ashton, Webb, and Doda (1983) acknowledged these three types of efficacy,

used the two Rand items to measure two of them (teaching efficacy and personal
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teaching efficacy), and then discussed findings related to the third, personal
efficacy. Additional confusion lies in calling all three “measures of efficacy” when
their intent with at least one of these dimensions is to measure outcome expectations
and not efficacy expectations. Ashton, Webb, and Doda's use of personal teaching
efficacy as a measure of teacher efficacy seems even less appropriate as they
continue to explain the importance of keeping the three dimensions distinct due to
the likelihood that the appropriate teacher change strategy would depend on the
ongin of the sense of inefficacy.

Ashton and her colleagues believed teachers who possess low teaching efficacy
often do not feel responsible for a factor over which they have no control so they
tend to exert less effort in attempting to affect student behavior and achievement
because they see the effort as futile. These teachers will also assume that their
fellow teachers will not be able to affect those students. Because of this reasoning,
teachers with low teaching efficacy are likely to experience little stress when they
are unsuccessful in reaching their students and are able to maintain their self-
esteem. These assumptions seem to fall more clearly under Bandura’s conception
of outcome expectations, but their operationalization of these assumptions through
the statement “These kids can’t be motivated” was poor.

Ashton and her colleagues also point out that other teachers may have low
personal efficacy and feel they personally lack the ability to teach. Teachers in this
situation experience high stress because they believe their ineffectiveness is due to a
lack of personal ability rather than some uncontrollable factor within the student.
This low personal efficacy will be especially affected if these teachers perceive other

teachers in similar situations as being successful. Thus, a teacher who is confident



in her ability to teach but doubtful of her students’ ability to learn (high efficacy
expectations and low outcome expectations) requires a different intervention than a
teacher who is confident in her students’ abilities to learn but doubtful of her ability
to teach (low efficacy expectations and high outcome expectations) (Ashton. Webb,
& Doda, 1983).

These explanations of the use of personal efficacy and teaching efficacy
measures leads me to the conclusion that a measure of personal teaching efficacy is
not helpful because of its inability to disunguish whether inefficacy is due to low
teaching efficacy or low personal efficacy. Unfortunately, Ashton and her
colleagues have not followed their own theory development related to teacher
efficacy and outcome expectations. [nstead, they continue to use measures which
they propose to be assessing teaching efficacy and personal teaching efficacy.
Regardless of the above problems and inconsistencies, several researchers have
expanded on the research of the Rand Corporation, and Ashton and her colleagues,
continuing to develop, validate. and use measures of “teacher efficacy” that
concentrate on teaching efficacy and personal teaching efficacy rather than the more
appropriate and theoretically sound teaching efficacy and personal efficacy.

Gibson and Dembo’s (1984) Teacher Efficacy Scale

Gibson and Dembo (1984) developed and validated an instrument measuring
teacher efficacy under the assumption that teacher efficacy consists of two separate
dimensions. Their two dimensions were labeled teaching efficacy and personal
teaching efficacy using Ashton, Webb, and Doda’s (1983) terms. They defined
teaching efficacy as the extent to which teachers believe the learning environment

can be controlled, or the belief that any teacher’s ability to bring about student
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learning is significantly limited by external factors. such as home environment and
family background. Examples of their teaching efficacy items are, “If students are
not disciplined at home, they aren’t likely to accept any discipline” and “Even a
teacher with good teaching abilities may not reach many students.” These items,
along with many of the others, are ambiguous and seem to be measuring different
things. For example, the first item above seems to be asking teachers about the link
between home discipline (possibly a behavior, but not a teacher behavior or
performance) and the likelihood of students accepting discipline (a student
outcome); the second item, however, seems to be assessing the link between a
teacher (a person) and reaching students (an extremely ambiguous outcome). Itis
important to note, though, that these items do seem to match with Gibson and
Dembo’s own definition of teaching efficacy. The concem is that neither these
items nor the definition of teaching efficacy is well aligned with Bandura’s
construct of outcome expectancy.

Gibson and Dembo (1984) defined personal teaching efficacy as teachers’
convictions that they have the skills and abilities to bring about specific student
outcomes. Examples of their personal teaching efficacy items are, “When a student
does better than usual, many times it is because [ cxerted a little extra effort,” and
“If a student masters a new math concept quickly, this might be because I knew the
necessary steps in teaching that concept.” These items seem to correspond well
with their definition of personal teaching efficacy. However, they are combining
the two dimensions of efficacy expectations and outcome expectations into a single
measure. [n addition, it would seem that if a researcher is measuring two

dimensions of teacher efficacy, one intending to measure Bandura’s construct of
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outcome expectations and the other intending to measure a combination of
Bandura’s efficacy and outcome expectations, then these measures should correlate
significantly with one another due to the overlap of assessment of outcome
expectations in both. Gibson and Dembo’s validation results indicate otherwise.

Gibson and Dembo (1984) developed The Teacher Efficacy Scale that consisted
of 30 items on a 6 - point Likert scale. They provided clear evidence through factor
analysis procedures for the two factors, teaching efficacy and personal teaching
efficacy, using 16 of the original 30 items. The two factors were only moderately
correlated (r = -.19). However, Gibson and Dembo are not measuring efficacy and
outcome expectations according to Bandura’s theory and definitions. Their
definitions and items seem to correspond well with one another and their results
indicate separate constructs, but these constructs lack congruence with Bandura’s
two-dimensional expectancy construct. [n addition, Gibson and Dembo’s
instrument is a global measure of these constructs and lacks the specificity that
Bandura advocated for measures of efficacy expectations.

Woolfolk and Hoy (1990) aiso used the two dimensions of teaching efficacy
and personal teaching efficacy to examine the structure of preservice teacher
efficacy. They used a modified version of the 16-item Teacher Efficacy Scale by
Gibson and Dembo (1984). They used the 16 items and added the two Rand items
and four of their own questions appropriate for preservice teachers to the scale.
Factor analytic procedures resulted in a two factor solution consistent with the
Gibson and Dembo (1984) findings. Others, such as Riggs and Enochs (1990)
have modified Gibson and Dembo’s instrument to measure teacher efficacy in a

specific content domain or have added items to the instrument for specified reasons.



For example, Riggs and Enochs (1990) developed a measure of teacher efficacy
and outcome expectations specifically for elementary science teaching. They
modeled their items after Gibson and Dembo (1984). These modifications attempt
to make the assessment of efficacy more specific but do not address the other
problems of congruence with Bandura’s theory discussed above. Thus, the
instruments are subject to the same questions of validity addressed in relation to

Gibson and Dembo’s instrument.

Guskey’s Responsibility for Student Achievement Questionnaire

Guskey and Passaro (1994) examined the construct of teacher efficacy adapting
the research of Gibson and Dembo (1984) and Woolfolk and Hoy (1990). They
believed the two factors of teaching efficacy and personal teaching efficacy were
confounded with referent and locus of control. All personal teaching efficacy items

S&I”

were positively worded using “I” as the referent and an internal locus. Teaching
efficacy items were negatively worded using “teachers” as the referent and an
external locus.

To investigate this possible confounding, Guskey and Passaro developed a new
instrument by randomly selecting 7 of the 12 personal teaching efficacy items from
the Woolfolk and Hoy (1990) study, all of which reflected a personal-internal
orientation, and rewording them to reflect a teaching-internal or a personal-external
orientation. For example, the question, “When a student does better than usual,
many times it is because I exert a little extra effort,” was reworded to say, “When a
student does better than usual, many times it is because the teacher exerts a little

extra effort.” In this case, the item was reworded to reflect a teaching-internal

orientation. Four of the nine teaching efficacy items from the same study were also
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randomly selected and reworded to reflect a personal-external or a teaching-internal
orientation. All items were then reassembled to construct the instrument.

Guskey and Passaro administered the instrument to 342 participants and
performed factor analytic procedures and found a two-factor solution similar to the
previous findings of Gibson and Dembo (1984) and Woolfolk and Hov (1990).
However, contrary to those findings, these factors corresponded not to a personal
teaching efficacy versus teaching efficacy distinction, but instead to an internal
versus external distinction similar to the locus-of-control construct identified in
causal attribution theory. The internal factor appeared to represent teachers'
perceptions of their and other teachers’ ability to have impact on or influence in
certain classroom situations. The external factor was related to influences on
student behaviors that were outside the classroom. Teachers with high efficacy
believed that even when faced with strong negative external factors (e. g., poor
social, demographic and economic conditions), they could stili have a powerful
influence on their students. This study raises the question of what the Gibson and
Dembo (1984) Teaching Efficacy Scale is assessing, but still does not address the
incongruence with Bandura’s expectancy construct.

Guskey (1981; 1987) used the construct of teacher efficacy to mean teachers’
personal sense of responsibility for student success and failure. He developed and
validated the Responsibility for Student Achievement Questionnaire (RSAQ). This
questioﬁnaire presents teachers with familiar negative and positive student
achievement experiences and asks them to estimate the percentage to which the
event was caused by an internal factor related to the teacher and the percentage to

which the event was caused by external factors beyond teachers’ immediate control.
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The total percentage of the two factors should equal 100%. Smylie (1990)
criticized Guskey’s use of this definition and measure of teacher efficacv because he
frames the sense of efficacy in terms of teachers’ roles in past accomplishments.
Smylie appropriately contended that Bandura’s efficacy expectation construct
should be framed in terms of teachers’ perceived capacities for present or future
behaviors or actions.

Denham and Michael (1981) suggested that teachers' causal attributions, as
measured by Guskey above, are antecedent to teachers’ efficacy and outcome
expectancy judgments. For example, if a tcacher attributes her failure to lack of
ability, efficacy expectations may decrease. But, if she attributes her failure to
students’ background, then her efficacy expectations may be preserved. This
process may also work in reverse with teachers’ efficacy and outcome expectations
influencing the attributions they make for successes and failures. If teachers have
low outcome expectations, then they may attribute failure to external and/or unstable
factors bevond their control in order to preserve efficacy expectations and self-
esteem. [f they have high outcome expectations they may blame themselves and
their inabilities which would only serve to reduce cfficacy expectations further.
Teachers with high efficacy expectations might attribute success to internal, stable,
and controllable factors such as their ability as teachers to employ techniques to
overcome external factors that may hinder effectiveness. Teachers with high
efficacy and/or outcome expectations might attribute their failures to internal,

unstable factors that they can control the next time.
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Glebal and Content Specific Teacher Efficacy

Curda, Curda, and Kleine (1996) developed an instrument to asscss the
generality and strength dimensions of teacher efficacy expectations through
measurement of content specific teacher efficacy and global teacher efficacy. From
Bandura's (1986) theory, they defined content specific efficacy as a teacher’s
judgment of his or her capability to successfully perform behaviors related to
teaching a specific subject. More specifically, to what extent do teachers believe
they possess skills to prepare materials, plan lessons, and motivate students in
math, reading, writing, social studies. and science. Examples of their content
specific efficacy items are, “I am confident I have the ability to apply cooperative
group strategies when teaching Math” and “I am confident I have the ability to
prepare engaging materals to teach Reading.” Both the definition and statements
reflect better alignment with Bandura’s efficacy expectation construct than the ones
discussed previously. First, the definition and statements are assessing the
teacher’s confidence about the link between the person (the teacher himself) and his
ability to perform a specific behavior (apply cooperative group strategies or prepare
engaging materials). Second, the statements are assessing generative capabilities
rather than component acts. Both “applying cooperative group strategies™ and
“preparing engaging materials” require teachers to combine subskills into integrated
courses of action to serve a variety of outcomes. Third, their assessment of
teachers’ efficacy across a variety of content domains allows determination of the
generality of elementary teachers’ efficacy expectations.

Global efficacy was defined as a teacher’s judgment of his or her capability to

carry out behaviors needed to insure student leaming. Global efficacy is an
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assessment of teachers’ confidence about whether or not they possess the skills and
abilities to successfully perform behaviors related to managing a classroom,
disciplining students, and meeting the learning needs of individual students.
Examples of their global efficacy items are, “I am confident I have the skills to
reinforce students for good behavior,” and “I am confident I have the ability to
maintain smoothness and momentum in my lessons.” Once again, the definition
and its corresponding statements reflect better alignment with Bandura’s efficacy
expectation construct. The statements are linking the person with a specific
behavior, and the behaviors are generative capabilities not component acts. None
of the statements were placed in the context of teaching a specific content area. This
reflects the researchers’ intentions to assess teachers’ efficacy for performing
behaviors not specifically connected to a content area but associated with activities
in which teachers are likely to engage regardless of the content of the lesson. The
most pronounced weakness of their study is that their instrument did not include
assessment of Bandura’s outcome expectancy construct in relation to teaching.
Results from a factor analysis suggested that teachers distinguish between math,
science, reading-writing (collapsed to form a single subscale), social studies, and
global efficacies. This measure attempted to investigate the generality of efficacy in
elementary preservice teachers and found that teachers’ efficacy expectations do
vary across different content domains. The content specific nature of teacher
efficacy as evidenced by these results also suggests that the measures of Gibson
and Dembo and others reviewed above are inadequate due to the global nature of
these items. Curda, Curda, and Kleine’s (1996) definitions and operationalization

of their teacher efficacy dimensions seem to be more clearly in alignment with
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Bandura’s concept of efficacy expectations and are likely to be more useful in
identifying specific sources of teacher inefficacy for the purposes of development of
interventions as Ashton (1985) suggested. However, this study did not develop or
investigate measures related to Bandura’s concept of outcome expectations.

From the above variety of definitions of teacher efficacy expectations and
teacher outcome expectations, one can see that each researcher uses slightly
different terms and words to define each construct which leads to clear distinctions
in the operationalization of these constructs. This results in a variety of instruments
proposed to measure one or more of the constructs and leads to some confusion.
Each researcher cites Bandura’s work and contends to be measuring teacher
efficacy as he has proposed. The above critiques of these definitions and measures
of teacher efficacy and outcome expectations calls into question the validity of these

assertions.

The Current Project

In summary, a significant amount of research related to the definition and
measurement of the constructs of teacher efficacy expectations and teacher outcome
expectations exists. Unfortunately, this has not led to clear definitions of the
constructs or development of a measure from which valid and reliable inferences
can be made. Individual researchers continue to define teacher efficacy expectations
and teacher outcome expectations in unique ways and to develop their own,
borrow, or combine several measures in order to investigate factors influencing
teacher efficacy expectations and teacher outcome expectations, and what influences
they have on a variety of teacher and student motivations, teacher and student

behaviors, and student outcomes.
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A great dcal of theory and model development has been generated from thinking
about how tcacher efficacy relates to teacher behavior and student motivation and
achievement. We think we know the possible influences teacher efficacy
expectations and teacher outcome expectations have on teacher behaviors and
student motivation and achievement. However, few research studies have actually
been conducted to test various models of the relationships that exist among these
variables. The studies reviewed above and their significant findings lend support
for the need for further investigation of this construct, how it can be measured, and
its influences on vanables such as teacher motivation and behaviors related to
effort, persistence, and choice of instructional activitics, and student motivation,
cognitive engagement, and achievement. [n addition, these findings have
contributed to theoretical and empirical research attempting to identify key
influences on teacher efficacy expectations and teacher outcome expectations in an
effort to maximize those variables found to positively influence teacher efficacy
expectations and teacher outcome expectations and minimize those variables that
hinder them.

To further investigate various aspects of the constructs of teacher efficacy and
outcome expectations, development of a measure of teacher efficacy and outcome
expectations from which valid and reliable inferences can be made is crucial. The
variety of more or less appropriate definitions and measures of teacher efficacy and
outcome expectations reviewed previously in this paper suggests that the
development of a measure in line with theory and the purposes of research is
needed. Several researchers discussed this need and provided suggestions for

development of efficacy measures. The following project used much of this advice
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to construct and conduct validation studies on a measure of teacher efficacy
expectations and teacher outcome expectations in the content domains of reading

and math.



CHAPTER I1I
Instrument Development Methodology
Gable and Wolf (1993) provide detailed suggestions for the development of
instruments in the affective domain. The goal of their process of instrument
development is to ensure that valid and reliable inferences can be made using the
instrument. The steps included in this process are: (a) review of related literature,
(b) development of conceptual and operational definitions of the construct of
interest, (c) development of instrument specifications, (d) conducting content
validity studies, (e) conducting a pilot of the instrument, () conducting construct
and criterion-related validity studies, and (g) conducting reliability analyses. There
are a vanety of methods that can be used to complete each of these steps.
Explanation of the details of the procedures I employed in this project are the focus

of this section.

Instrument Specifications

The first step in the development of any instrument is a comprehensive review
of related literature for the purpose of the development of conceptual definitions
with a theoretical base. Evidence of the review [ conducted is in the previous
chapters of this dissertation. Next, one should develop operational definitions.
These are the belief statements that can be judged to be either positive or negative in
direction. The instrument developer then selects a scaling technique and response
format for the belief statements. These procedures resulted in my development of
the instrument specifications in Appendix A. These specifications included the

conceptual definitions, operational definitions (represented by a sample belief

41



statement for each conceptual category), and a description of the intended response
format.

The instrument specifications indicate that separate groups of itcms are
developed for judgments of efficacy expectations and outcome expectations in two
content domains - reading and mathematics. [tems were developed for these
domains to investigate the generality or content-specific nature of teacher efficacy
expectations and teacher outcome expectations. Outcome expectancy items were
developed that correspond to the efficacy items in each domain. Each efficacy
expectation and outcome expectation item references a particular instructional task
or strategy in which a teacher may engage within the domains of reading or
mathematics. Also, within each domain, the items developed intended to sample
from the range of perceived difficulty/challenge of performing the instructional
tasks and strategies.

Bandura suggested that efficacy expectations should be measured along a
dimension of magnitude to investigate whether such expectations are limited only to
simple tasks within the domain or whether they are inclusive of moderately
challenging and difficult tasks. [tems sampled from the range of difficulty aided in
measuring the magnitude dimension of efficacy. The dimension of strength was
measured through the response format of the percent certainty continuum.

The instrument specifications indicate the desirable final pool of items for each
domain of efficacy is lower than the number of items presently used in the
instrument. Instrument development procedures suggest to begin with more than
the number of items you wish to have in your final pool. Most likely, some items

will be dropped at each stage of the instrument development procedures. These
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instrument specifications were used to gutde scale development. The initial

instrument 1s in Appendix B.

Content Validity

After developing the conceptual and operational definitions one should conduct
a judgmental review of the instrument items to address the issue of content validity.
Content validation is one of the first steps in any instrument development. Content
validation procedures assess the extent to which items on the instrument adequately
sample from the intended universe of content (Gable & Woilf, 1993).

Content experts should be provided with a bibliography and summary of the
literature used. They review the theoretical rationale and conceptual definitions that
describe the universe of possible items for the instrument and judge the adequacy of
each conceptual definition as it relates to the proposed use of the instrument using
rating sheets. The same content experts also review the items and judge the
correspondence between the conceptual definition and the items, usually through
rating forms.

After any revisions are made from the feedback of the content experts, a second
judgmental rating exercise can be conducted with a larger group of experts who are
knowledgeable in the content of the instrument. These participants should be asked
to read each item, assign it to the category it best fits, and indicate how comfortable
they feel about that assignment (Gable & Wolf, 1993).

Preliminary Pilot of the Instrument

The next step after completing any revisions from results of content validity

procedures is to prepare a draft of the instrument and gather preliminary pilot data.

The purpose of this step in the validation process is to administer the instrument to a
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small representative sample and collect data regarding the clarity of the directions,
readability, and the ease of responding (Gable & Wolf, 1993). Comments and
reactions from this small sample can provide information that may be important for
the success of your instrument. [nitial item analysis can also be conducted during
this step. Corrected itcm-scale correlations and Cronbach alpha internal-
consistency reliability estimates can be computed for each of the hypothesized
subscales. Investigation of correlations between itcms and their subscales and the
estimated change in coefficient alpha reliability if items were dropped are used to
make decisions about item inclusion and exclusion on the instrument for purposes
of shortening the instrument for final administration or eliminating obviously poor
items or those with ceiling or floor effects.
Construct Validity

In classical test theory, construct validation is the never-ending process of
assessing the extent to which constructs explain covariation in the responses to the
items on the instrument (Gable & Woilf, 1993). One can argue that an instrument
actually measures a construct or constructs when relationships among the items
proposed to measure that construct are judged to be consistent with the conceptual
definitions. Empirically, the construct validity of an instrument is assessed through
statistical procedures that analyze the extent to which items proposed to measure a
construct share common variance. Exploratory and confirmatory factor analyses
are often employed to provide empirical evidence of construct validity given this
definition.

In contrast to classical test theory and in the context of latent trait theory, Wright

and Stone (1988b) define construct validity as the relation between the difficulty



order of the items produced by the way persons respond to these items and the item
content. This relationship verifies or contradicts the intended definition and the
meaningfulness of the variable. It assesses the extent to which items define the
underlving continuum of interest (i. €., easy to difficuit to endorse items for
efficacy or outcome expectations) and if people are sufficiently dispersed along the
same continuum. [f these things are present, then it is possible to distinguish and
describe high-and low-scoring individuals on the construct of interest. Construct
validity can be defined and assessed by analysis of the expected relationship
between the observed and expected responses. If the response patterns of items
and persons fit the requirements of the measurement model then a construct has
been well-defined and measured (Wright & Stone, 1988b). Wright and Masters
(1982) stated that when an explicit measurement model is used, the internal validity
of a scale can be analyzed in terms of the statistical fit of each item to the model that
is independent of the sample distribution. If the fit statistics are acceptable (i. e.,
near their expected value) then you can say that the item calibration is valid. The
internal consistency of each person’s pattern of responses is analyzed in the same
way, and if the fit statistics for persons’ performance are acceptable then you can
say that their measures are also valid. A vanety of item response methods can be
employed to provide empirical evidence of construct validity given this definition.
The methods of analyzing construct validity that [ employed in this study are
described in the following sections. First, [ include a brief discussion of classical
test theory and item response theory to provide the contexts from which I assessed
construct validity. Second, I describe Rasch analysis procedures to illustrate how

such procedures provide evidence for construct validity and reliability. Finally, [
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explain the utility of confirmatory factor analysis procedures to provide evidence for

construct validity.

Classical Test Theory and Methods

Classical test theory is based on the conception of the observed test score as a
composite of true and error components. The classical model is a model for the
propensity distribution of an observed test score, meaning it considers the observed
score for a fixed person and test as a random variable across replications
(Hambleton & van der Linden, 1982). The model defines true score as a person’s
expected score over repeated administrations and error score as the difference
between the true score and observed score. [t has the pnmary assumption that the
correlations between the errors on distinct measures are zero. The classical model
1s based on weak assumptions that can be met by most data sets so it has been
applied to a wide variety of test development and test score analysis procedures.
However, the classical model has practical difficulties and interpretation problems
when it is applied to behavioral measurements (Hambleton & Swaminathan, 198S5).
Some of these problems are discussed below.

The classical model provides a test-dependent score meaning that every test
entails its own true score even if a group of tests are known to measure the same
ability or achievement variable. Therefore, in order to compare persons it is
necessary for each of them to be given the exact same set of items. This is
undesirable because what we would rather be able to do is have test-free person
scores that do not depend on the particular items chosen for the test or the difficulty
of those chosen items, but only give the positions of the persons on the variable of

interest (Hambleton & van der Linden, 1982). This frees ability estimates from



differences in test difficulty and allows (a) the possibility of persons taking differcnt
tests (e. g., parallel forms or a short and long form) measuring the same construct
to receive measures of ability that are comparable, and (b) the ability to interpret this
measure beyond the confines of the particular set of items on which the measure
was based (Wright, 1996).

Another problem is that other item and test parameters, such as item difficulty,
item discrimination, and reliability coefficients, are sample dependent. For
example, test reliability is directly related to test score variability (Hambleton &
Swaminathan, 1985). Thus, if the true score variance in a selected sample changes
from a previous sample, and it most certainly will, then the reliability coefficient
will also change. Therefore item and test statistics are often only useful in item
selection when constructing tests for populations very similar to the sample on
which the statistics were computed (Hambleton & van der Linden, 1982).

A third problem is the need for parallel measurements, which are difficult to
obtain in practice, when using the classical model for obtaining reliability estimates
and other parameters. People are never exactly the same during a second
administration of a test yet classical test theory relies heavily on this methodology
for its most important test and item parameters (Hambleton & van der Linden,
1982). Also. the classical model does not allow determination of the probability of
success on a specific item given a specific person and his or her ability, and it
assumes that the variance of errors is the same for all persons even though it is not
uncommon to have people who perform more or less consistent than others
(Hambleton & Swaminathan, 1985). Other limitations of classical test theory

include the inability of its procedures to provide adequate solutions to the
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identfication of biased items and the equating of test scores (Hambleton &

Swaminathan. 1985).

Item Response / Latent Trait Theory

[tem response theory (IRT) or latent trait theory models assume a different
relationship of the test score to the variable measured by the test. An IRT model
specifies a relationship between the observed test score of a person and the
psychological construct (e. g., self-efficacy) assumed to underlie performance on
the test. Thus, [RT assumes that a person’s performance on a test can be explained
or predicted by defining the characteristics associated with the psychological
construct and estimating the person’s score on these characteristics. Within this
theory a variety of models can be defined and the appropriateness of any of the
models can be investigated by conducting an appropriate goodness of fit test
(Hambleton & Swaminathan, 1985).

The [RT model that seems most appropriate is defined prior to the scoring of the
test. The different IRT models are differentiated by the number of parameters
estimated for the items and the nature of the item characteristic curves (ICC). An
[CC is a plot of the level of performance on some task against the ability measured
by the set of tasks that contains it. Simply, an [CC is the nonlinear regression
function of item score on the psychological construct measured by the test. If one
assumes that items contained in a test only vary in their difficuity then the one-
parameter model, the Rasch model, is the model of choice. The one-parameter
model describes test items in terms of their difficulties, and the ICCs are
nonintersecting curves that differ only by a translation along the ability scale. If one

assumes that the items on a test are likely to vary in their difficulty and will also



vary in their ability to discriminate between persons of high and low ability then the
two-parameter model is used. The two-parameter model describes items both by
their difficulties and discriminations and has ICCs that vary in slope and
translations along the ability scale. The three-parameter model is chosen if one
expects that the test items will vary in difficulty, vary in their ability to discriminate.
and contain an element of guessing. This model describes item difficulty and
discrimination and adds a chance level or pseudo-guessing parameter which creates
{CCs that vary in slope, translation, and lower asymptote (Hambleton &
Swaminathan, 1985; Weiss & Davison, 1981).

Once the model is chosen, you statistically cstimate the parameters of the model
using the data gathered and assess the fit to the item response model. The modeling
is aimed at the item level and recognizes the fact that the data gathered in educational
or psychological assessments are qualitative responses to test items (e. g.,
right/wrong, yes/no, strongly agree/agree/disagree/strongly disagree). Using
specified measurement models, quantitative information is obtained from the
qualitative data. Ability parameters are estimated using the person response patterns
and represent the positions of persons on the construct measured. Item parameters
are estumated using the item response patterns and represent the properties of the
item affecting the respondent responses (e. g., the difficulty of the item). Thus,
IRT models give quantitative item and ability parameters to explain qualitative item
responses. These models do not explain the actual item responses but the
probabilities of the responses and provide a distributional form for them. IRT

models are mathematical models and their focus on statistical estimation rather than
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measurement plays a central role in addressing many of the limitations of classical
test theory (Hambleton & van der Linden, 1982).

[RT models replace the true score of classical test theory with the latent
parameter which is not indexed to the test. These test-free scores make it possible
to estimate a person'’s ability on the same ability scale from any subset of items in
the domain of items that have been fit to the model. This estimate will be an
unbiased estimate of true ability and any variation in ability estimates obtained from
different sets of items is due to measurement error only.

This estimation of person parameters also allows for sample independent item
parameters to be estimated. The person parameter is used to remove the effect of
person ability on the probability of success on an item (Hambleton & van der
Linden, 1982). These ability estimates also have well-defined standard errors of
estimate and are expressed as functions of ability so that the standard error is
reported for each level of ability rather than for the test as a whole (McKinley,
1989). In addition, through statistical analyses of these model parameter estimates,
the precision (reliability) of the test can be examined without replications
(Hambleton & van der Linden, 1982).

The ability of IRT models to overcome the many limitations of the classical test
theory model, however, is only evident when the model chosen “fits” the test data
well. When there is reasonable fit, IRT procedures provide both invariant item
statistics and ability estimates. [tems and persons are placed on the ability scale in
such a way that there is as close a relationship as possible between the expected
person probability parameters and the actual probabilities of performance for
persons at each ability level (Hambleton & Swaminathan, 1985).



The Rasch Familyv of Models

The Rasch family of models are used to construct variables and make measures
from data. Rasch models are mathematical models that specify additivity and
unidimensionality. Thus, all items measure a single construct and the measurement
units are the same size (i. e., interval) across the continuum. The family of models
was developed independently of other IRT models but can be viewed as an IRT
model in which the item characteristic curve is a one-parameter logistic function.
The first five Rasch models developed were Rasch’s Dichotomous model. the
Poisson Counts model, the Binomial Trials model. the Rating Scale model, and the
Partial Credit model. The models share a common algebraic form, and the last four
listed above can be thought of as simple extensions of the dichotomous model to
other response formats (Wright & Masters, 1982). All five models share the
possibility of sample-free item calibration and test-free person measurement. They
predict the probable response of a person to an item, given the person’s location on
the underlying trait and the item’s difficulty in relation to the underlying dimension
being measured (O’Brien, 1992).

The probability of an individual giving a particular response to a question is
estimated using two terms. The person parameter estimates the location of the
person on the underlying construct which the questions were designed to assess.
The rating scale step measures and individual item difficulty estimates are used to
represent the transition (or step) within that question between one response and the
next (e. g., the step from right to wrong, from strongly disagree to disagree, or
from disagree to agree). Rasch analyses allow the computation of the probability of

a response as a function of the person’s estimated ability and the estimated difficulty
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associated with the step(s) between adjacent response alternatives associated with a
question (McArthur, Cohen, & Schandler. 1991). Response category probability
curves illustrate the points along the ability scale (indicated by the intersections of
the curves) where the likelihood of responding using a particular response changes
to the next step (1. e., the next adjacent response category). For example, in the
context of the dichotomous model, when a person has more of the latent ability than
an item requires, then the person’s ability exceeds the item difficulty and the
person’s probability of success is greater than .S5. The more the person’s ability
exceeds the item'’s difficulty, the greater the difference and the higher is the
person’s probability of success. However, when the item difficulty exceeds the
person’s latent ability and their difference is negative, then the person’s probability
of success is less than .S (Wright, 1977).

The Rasch family of models is a special case of the three-parameter logistic
model in which all items have equal discriminating power and guessing is assumed
to be minimal. The model assumes that all items are equally effective in
discriminating among respondents. The item and person parameters are estimated
on the basis of statistics that make use of all relevant data available. A respondent’s
score contains all the information needed for estimating his or her ability, and the
item difficulties may be estimated from a count of the number of respondents
completing each step of an item with polytomous categories (De Ayala, 1993). For
example, a response of “agree” using a four point Likert-type scale would indicate a
respondent has completed two steps, one step by deciding to respond with disagree
rather than strongly disagree and another step by deciding to respond with agree

rather than disagree. The steps made when responding to an item may not be



equally difficult nor be ordered in difficulty. When the steps are not ordered in
terms of difficulty a reversal is said to exist indicating that a step higher on the
response scale continuum was more probable than a step lower on the continuum.
In such cases, a response scale category will never be the most probable response.
When the model is applied to a set of Likert items that share a fixed set of rating
points it is expected that the relative difficulties of the categories for each item
should be relatively similar across items (De Ayala, 1993).

To achieve the separation of person and item parameters in order to make
objective comparisons, Rasch models do not use a slope parameter. The models
are based on logistic item operating curves with the same slope. By modeling
operating curves to have the same slope all person parameters and item parameters
are point locations on a single latent variable so they can be expressed in the same
scale units (Wright & Masters, 1982). The unit is called a “logit”. Logits typically
range {rom -4 to +4 with increasing person estimates indicating higher ability and
increasing item estimates indicating greater difficulty (Ludlow, Haley, & Gans,
1992). For the dichotomous model, a person’s ability in logits is their natural log
odds for success on items defining the scale origin. An item’s difficulty in logits is
the natural log odds for failure on that item by person’s with abilities at the scale
origin (Wright, 1977). The item characteristic curve illustrates the way the
probability of success on that item changes as a function of person ability when
item difficulty is held constant and person ability is varied. The person
characteristic curve illustrates the way a particular person is expected to perform on
items of various difficulties when person ability is held constant and item difficulty

is vanied (Wright, 1977). Since the models include fewer parameters it is easier to
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work with and interpret. Problems with parameter estimation are considerably
fewer in number than for the more general IRT models. For example, when an
item is twice as easy as another then a person’s likelihood of success on that item is
twice that of the harder item. Also, if a person’s ability is twice that of another then
the person’s likelihood of success is twice that of the second person. Other item
response models do not permit this particular kind of interpretation of item and
ability parameters (Hambleton & Swaminathan, 1985).

Often mentioned weaknesses of Rasch models are that the assumptions that all
item discriminations are equal and guessing is minimal are restrictive and evidence
is available to suggest that uniess test items are specifically chosen to have these
characteristics then the assumptions will be violated. Hambleton and Swaminathan
(1985) suggested that both assumptions may be very doubtful for achievement test
data. However, Forsyth, Saisangjan, and Gilmer (1981) investigated these
invariance properties using achievement tests and found that Rasch models are
robust even when such assumptions are not met. Wright (1996) also points out that
one can construct a test in which guessing plays a big part or in which items vary
widely in their discrimination, but he does not understand why anyone would want
to do this if they aspire to objective mental measurements. When item
discrimination is allowed to be an active parameter in the measurement model then
person-{ree test calibration is unattainable (Wright, 1996).

The Rating Scale Model

The Rasch Rating Scale Model (RSM) was used in this project to provide

evidence for validity, as well as for reliability. The RSM estimates person abilities

and item difficulties for responses scored using at least two or more ordered



categories (Wright & Masters, 1982). When this model is applied to the analysis of
a rating scale, a position on the variable is estimated for each person (person
ability), a scale value is estimated for each item (item difficulty), and step measures
(response thresholds) are estimated for the rating categories (Wright & Masters,
1982). For an item with a response scale from one to four (strongly disagree,
disagree, agree, strongly agree), a person’s “step” can be thought of as choosing
the k alternative over the -/ alternative. So, a person who chooses “agree” given
these four categories has taken two steps, one when choosing “disagree” over
“strongly disagree™ and the next one when choosing “agree” over “disagree”. This
person failed to take the final step, choosing *“‘strongly agree” over “agree” (Wright
& Masters, 1982).

The relative difficulty of making these “steps” in a rating scale item is governed
by a fixed set of rating points for all items. Because the same rating scale points are
used for each item, the model assumes the relative difficulties of the steps in each
item should not vary from item to item (Wright & Masters, 1982). Thus, the only
difference remaining between items is their location on the latent variable (i. e., the
difference in the overall difficulty of the items). The pattern of the & steps in each
item relative to that item’s difficulty is described by the step measures or threshold
parameters and is estimated once for the entire set of items. A rating scale that
operates in the manner intended will have ordered steps. Unordered steps would
indicate that it was easier for respondents to make a higher step decision than a
lower step decision. For example, unordered steps with the four category rating
scale above might indicate that it was easier for respondents to go from agree to

strongly agree than to go from disagree to agree once they passed the disagree
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category (Zhu, Updyke, & Lewandowski, 1997). Unordered categories may
indicate poor category wording or the need to combine or omit categories.

One part of rating scale development is determining how many Likert categories
should be used. RSM procedures can also be used to determine optimal
categorization of Likert rating scales. Once optimal categorization is determined
then additional characteristics of the optimal rating scale can be investigated, such as
the rating scale’s adequacy at discriminating different ability levels of persons or
different difficulty levels of items. To begin analyzing the data all possible category
collapsings are constructed through the recoding of the original category response
data. Then each of the rating scale data sets are analyzed. Item and person [nfit and
Outfit statistics of all possible rating scales are first examined. Second, the average
measures and step calibration measures are examined for each rating scale to
determine the categorization order. The rating scale must have ascending order - a
basic property of the categorization in a rating scale- on both of these sets of
category statistics to be considered satisfactory. Third, the remaining rating scales
are examined using the person and item separation and reliability statistics to
determine the rating scale with the optimal discrimination of people and items (Zhu,

Updyke, & Lewandowski, 1997).
Concepts of Reliability and Validity and Use of Person and Item Fit

Statistics in Rasch Modeling

One purpose served by Rasch analysis is to estimate item difficulty and person
ability. It assesses the extent to which items define the underlying continuum of
interest (i. e., easy to difficult to endorse items for efficacy or outcome

expectations) and if people are sufficiently dispersed along the same continuum.
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Analysis of participant responses to the instrument items identifies if responses arc
distributed across the Likert or other response continuum. If these things are
present, then it is possible to distinguish and describe high-and low-scoring
individuals on the construct of interest. For example, one parameter in Rasch
analysis will estimate a scale value (item difficulty) for each item. These measures
indicate how easy it is for a person o agree to an item. An adequate sampling of
items from the domain should result in items being distributed across the continuum
(1. e., those easy to agree with and those difficult to agree with). In this case.
Rasch provides another confimmation of content and construct validity because the
ordering should correspond to theory or logic (Wright & Stone, 1988b).

Rasch analysis procedures also provide estimates of person parameters by
estimating a position for each person on the continuum (i. e., efficacy and outcome
expectations in each domain). Once again, if we have appropriately sampled from
the population then we would expect different people to fall in positions along the
continuum ranging from low to high efficacy or outcome expectations. If this does
not happen and people all fall in the same relative location, then these items arc not
contributing to our ability to distinguish between individuals with high and low
efficacy or outcome expectations or there was poor sampling of persons. Person
statistics also have well-defined standard errors of estimate expressed as functions
of ability. So, a standard error of estimate is reported for each level of ability,
rather than for a test as a whole (McKinley, 1989).

The standard errors associated with each item difficulty and person ability
estimate provide evidence for reliability (referred to as precision in IRT), defined as

the degree to which test scores are free from measurement errors. These errors are
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used to describe the range within which each item’s “true” difficulty or each
person’s “true” ability is located. These individual person ability errors can be
squared and summed to produce a correct average error variance for the sample that
is used to estimate reliability that will have an equivalent interpretation as the
traditional coefficient alpha often used as an estimate of reliability (Wright & Stone,
1988a). The item and person separation indices provided by the Rasch analysis
give measures of the extent of dispersion along the underlving continuum. The
separation index is the ratio of the unbiased estimate of the sample standard
deviation to the root mean square measurement error of the sample (Wright &
Stone, 1988a). Reliability coefficients can be estimated using G*/ (1 + G*) where
G represents the separation index. Wright (1994) suggested that values greater than
.90 indicate a clearly unidimensional variable measured by internally consistent
items. [tem and person strata, calculated as four times the separation index plus one
divided by three [(4G+1)/3], indicate regions of the scale whose centers are
separated by logit distances greater than can be explained by measurement error (i.
e., bevond three standard errors). Kilgore, Fisher, Silverstein, Harley, and Harvey
(1993) suggest that a scale must reach out to at least two item difficulty strata to be
useful for scale definition.

The location of each item and person on a line representing the construct along
with their standard errors shows the definition and utility of the construct.
Evidence for the definition of the construct is provided by the item locations. The
items must be well dispersed in difficulty to identify the direction and meaning of
the construct. Evidence for the utility of the items for measuring persons is

provided by the standard error for each person measure. To be useful, a measure



must be able to separate relevant persons by their performance or responses. These
item and person separation indices in Rasch provide a way to evaluate the
successful development of a construct and its utility (Stone & Wright, 1988).

Rasch latent trait analysis also assesses how well the items and people fit the
model based on the observed response pattern in relation to the expected response
pattern specified by the model. The conformity of any set of items and any sample
of persons to the Rasch model, and even the conformity of any particular item or
person can be evaluated by fitting the Rasch model to the data, calculating the
residuals from the values expected in the model. and examining these residuals
(Wnght, 1977). Individual item and person {it indices are more acceptable than
global fit statistics for items and persons when investigating fit. The fit of the data
to the Rasch model is evaluated by calculating how much is “left over™ after the data
have been used to estimate item difficulties and person abilities. The standardized
square of this residual can be squared and summed over persons or items to form
approximate chi-square distributed variables for testing the fit of any particular item
to any group of persons, or of any individual person to a set of items (Wright,
1977). Fit statistics are derived from a comparison of the expected patterns and the
observed patterns of response. These fit statistics are used as an assessment of the
validity of the model-data fit and as a diagnosis for idiosyncratic item or person
performance (Lusardi & Smith, 1997). Since the focus of this project is instrument
development, the primary focus will be given to item fit statistics rather than person
fit statistics.

An item’s parameter estimate is accompanied by an error term and a fit statistic

that allow the researcher to determine how well or poorly the item matches the
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underlying continuum (McArthur, Cohen, & Schandler, 1991). Once the item
parameter is estimated, item fit statistics are used to verify the intemnal consistency
of the items in contributing to a unidimensional scale. The model specifies that an
item should have a greater probability of receiving a higher rating for a person with
higher ability than for persons of lower ability (Lusardi & Smith, 1997; Smith,
1986; Wright & Stone, 1988b). Rasch analysis also provides a parallel
determination of how persons are performing and which persons are acting
idiosyncratically by computing a person parameter estimate, error, and fit for each
person (McArthur, Cohen, & Schandler, 1991). The model specifies that a person
of a given ability should have a greater probability of providing a higher rating on
easier items than on more difficult items (Lusardi & Smith, 1997; Smith, 1986;
Wright & Stone, 1988b).

There are two types of chi-square fit statistics for items and persons, Infit and
Outfit. Infit statistics are sensitive to unexpected responses to items near a person’s
ability level. Outfit statistics are sensitive to unexpected responses on items far
from a person’s ability level (Linacre & Wright, 1994). When reported as mean
squares these statistics have an expected value of one and a range from O to infinity.
When reported as standardized versions of these statistics, they have an expected
value of zero and a standard deviation of one. In both cases, values greater than the
expected values indicate excessive vanability while values less than the expected
values suggest a lack of variability (Linacre & Wright, 1994; Lusardi & Smith,
1997). Wright & Linacre (1994) suggest that an acceptable range for both types of
fit statistics reported as mean squares is .6 to 1.4. A reasonable range for both

types of statistics reported as standardized values is -2 to +2. [tems that fall outside



these ranges should be targeted for possible revision or elimination. A person
outside these ranges may not be from the target sample or the instrument content
may not be appropriate for him or her (Lusardi & Smith, 1997).

[tem fit statistics are used in several ways. First, an individual item fit statistic
indicates the extent to which the use of that specific item is consistent with the way
people have responded to the other items (Wright & Stone, 1988b). The global
item fit statistic is used in the same manner as an estimate of the overall internal
consistency of the items. Second, item fit statistics are used to identify items for
which the actual responses differ significantly from the responses expected under
the model. These fit statistics identify items to which the responses indicate the
existence of a construct other than that shared by remaining items or the existence of
item flaws. These misfitting items provide the opportunity for item editing or for
reconsideration of the initial test development specifications (O’Brien, 1992). Any
item can also be analyzed for bias with respect to the sex or culture of persons by
calculating a regression of its residuals on indicators of these background variables.
An item is considered biased when its difficulty is different for one group than for
another (Adams & Wright, 1994). Data from items that are found to be biased can
be deleted from persons’ responses without interfering with estimates of person
ability. Thus, one can correct for item bias without losing the information available
from the unbiased items (Wright, 1977). Investigation of these residuals makes the
statistical detection of item bias possible and provides an objective quantitative basis
for eliminating or correcting it (Wright, 1977).

Person fit statistics are used to identify individuals whose actual responses

differ significantly from the responses expected under the model. Misfitting
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persons indicate they experience the vanable differently than its usual manifestation
(O’Brien, 1992). People whose responses are inconsistent with the item difficulty
ordering shared by the majority of others can be identified for further investigation
using the content of their response pattern, response {requencies or residual
analysis. A more extensive analysis of the response pattern of each person involves
evaluating the correlation of their residuals with item difficulty, position, and type.
The standardized residuals are used in their unsquared form so that the distribution
is centered at their expected mean and scaled by their expected standard deviation,
and the distribution is approXximately normal and their expected error variance is one
(Wright, 1977). If, for example, guessing or lack of speed influences persons’
responses, then regressing their response residuals on item difficulty will bring that
out. This may help in identif ving any unintentional item bias or ambiguity in the
instrument for a particular subset of the sample (c. g., it may be that all teachers
from a rural school setting have a different response pattern on specific efficacy
expectation items than teachers in other settings). These statistics along with others
provided through Rasch modeling analyze person characteristics and item structure
that assist in providing finer score interpretations.

The use of fit statistics has also been proposed for evaluating the dimensionality
of data. Smith and Miao (1994) found in a simulation study that the mean-square
outfit statistic accurately identified multidimensionality. Smith (1996) and Smith
and Miao (1994) also used principal components analysis to identify
multidimensionality and found that it works well with rating scale data. Both
concluded that researchers should use both methods in tandem. Smith (1996) and

Smith and Miao (1994) suggested that where the intention is to create a



unidimensional structure, one would expect few items to load on a second factor
and the correlation between the factors to be high. In such situations, the item fit
approach using Rasch detects dimensionality more accurately. Rasch analysis will
be used as the primary analysis for validity and reliability purposes. The resulting
item pool from the Rasch results will be submitted to a confirmatory factor analysis.
Confirmatory Factor Analysis

The purpose of factor analysis is to examine the interrelationships among
instrument items and verify clusters of items that share sufficient vanation to justify
their existence as a construct being measured by the instrument. Confirmatory
factor analysis (CFA) allows specification of a unique factorial sotution, statistically
evaluates the fit of the model to the data, and suggests possible modifications for
model improvement (Mueller, 1996). In CFA, a model which the data are expected
to fit is proposed that identifies the number of factors to be derived and which items
are related to each factor. The results indicate how well the empirical data actually
fit the proposed model.

Tabachnick & Fidell (1996) suggest multiple indicators should be used for

examination of model-data fit. The most often used indicators include (a) the chi-
square (X ) to degrees of freedom (df) ratio; (b) the comparative fit index (CFI,

Bentler, 1990); (c) the goodness of fit index (GFI, Joreskog & Sorbom, 1988); and
(d) the adjusted goodness of fit index (AGFI, Joreskog & Sorbom, 1988). With

large sample sizes, the X * statistic is sensitive to trivial differences between the
'sample and estimated population covariance matrices and should be interpreted

carefully (Mueller, 1996). Using the X ? to df ratio, the rule of thumb for a good
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fitting model ranges from a liberal ratio of less than 5:1 (Gable & Wolf, 1993) toa
conservative ratio of less than 2:1 (Tabachnick & Fidell, 1996). The CFlisa
comparison of the specified model with a null model in which each manifest
variable represents a factor. The GFI is comparable to R? values in multiple
regression and represents a measure of the relative amount of variance-covariance in
the observed data that is accounted for by the specified model covariance matrix.
The AGFI is an adjusted GFI that takes into account the number of parameters
estimated in the model (Mueller, 1996). The CFI, GFI, and AGFI indices range
from O to 1.00 with values greater than .90 indicating acceptable fit (Mueller,
1996).

If fit indices indicate good model-data fit, it is important to remember that this
does not imply that the hypothesized model is the true underlying structure of the
data. An analysis of the same data with a different hypothesized model could yield
the same results (Mueller, 1996). If any of the {it indices indicate poor model-data
fit, it is possible to locate internal specification errors using modification indices
(MI) with associated expected parameter change statistics (EPC). For each

parameter that is fixed in the specified model, the Ml is an estimate of the decrease
in the X * badness of fit measure if the parameter were freed, and the EPC is the

estimated value of that freed parameter (Mueller, 1996). Lagrange Multiplier (LM)
statistics are modification indices useful for judging the worth of including more
free parameters in the model to improve overall model-data fit (Mueller, 1996). LM
statistics provide the researcher with suggestions for improving model-data fit. The
researcher can choose to modify the structure as suggested and reanalyze and

reevaluate the model-data fit. Such modifications should be theoretically justifiable
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and based on logic. In such cases, the fit results usually will improve, not
necessarily due to a truly “better” model but simply because a model has been fitted

to a particular sample data set (Mueller, 1996).

Criterion-related validity is concerned with the extent to which scores on an
instrument are related to other external criteria (Gable & Wolf, 1993). Empirical
evidence for criterion-related validity most often involves correlational analyses
between scores on the instrument of interest and scores from other measures, such
as observational reports or measures of behavior. Many feel that criterion-related
validity also provides further support for construct validity.

Reliability

Reliability refers to the degree to which tests scores are free f[rom measurement
error and concemns both the internal consistency of the subscale scores and the
stability of scores over time. As discussed previously in the Rasch analysis
section, results from the Rasch Rating Scale analysis provides evidence for
reliability. The internal consistency of the items is indicated by the individual item
fit statistics. The standard errors associated with the person ability measures tells
how precisely we are able to measure each person’s ability, regardless of the
sample drawn from the target population to which he or she belongs, when the
items are internally consistent. The item and person reliability measures provided
by Rasch results additionally indicate the extent to which items and persons are
spread out along the continuum of interest for purposes of distinguishing easy and
difficult items and persons with high and low efficacy or outcome expectations. A

measure of stability does not seem to be warranted for an instrument such as the
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one developed for this project where individual teachers’ efficacy and outcome
expectations may differ according to the students in their present class. Alsoa
repeated administration of the instrument is an impossibility due to the costs of

conducting a second large mail survey.



CHAPTER 1V
Validation Studies

This chapter focuses on the methods, results, and discussion of the individual
validation studies that made up this project. The participants, instruments used, and
results of each study, as well as the related discussion are reported successively
because of the way in which each of the results inform the instrumentation and
procedures used in the study to follow it. The project was broken down into eight
studies for purposes of clarity in reporting. Four of the studies fall under the
heading of content validation studies. The final four studies consist of reports on
the final administration of the instruments for each content domain and fall under
the heading of studies assessing construct validity, criterion-related validity and
reliability.

Content Validation Studies

The following four studies were conducted after the initial instrument was
constructed using the item specifications in Appendix A. The goal of the first study
was for content experts to verify the theoretical rationale behind the conceptual
definitions and the correspondence between the conceptual and operational
definitions. The goal of the second study was {or content experts to examine the
extent to which the items truly reflect the categories and the domains of interest.
The goal of the third study was to verify that the content of the items sampled
across the continuum of easy to difficult instructional tasks. The goal of the fourth
study was to conduct a pilot of the instrument to examine the clarity of the

directions and the content of the items prior to conducting a final administration for
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purposes of performing construct and criterion-related validity and reliability

procedures.

Study 1: Content Validity - Conceptual and Operational Definitions

Participants

Three professors and two graduate students, four male and one female, were
asked and agreed to participate as content experts. One professor has published and
is currently engaged in research related to teacher efficacy. The other two
professors have current research interests in motivation. One professor’s research
ts specifically concerned with the measurement of efficacy and the validation of
such instruments; the other professor is currently engaged in research relating
motivational variables, including efficacy, to cognitive engagement and achievement
in the classroom. The two graduate students are presently engaged in their
dissertation researches and have current research interests in motivational variables.
Both have had advanced coursework in motivation research and measurement.
Instrument and Procedures

The five content experts were given a review of the theoretical rationale and
conceptual definitions of teacher efficacy expectations and teacher outcome
expectations in relation to the domains of interest (see Appendix C) and a copy of
the present instrument (see Appendix B). They were also given a rating form for
assessing the adequacy of the conceptual definitions as they relate to the proposed
use of the instrument and assessing the correspondence between the conceptual
definitions and the instrument items. The rating form can be viewed in Appendix
C. Each participant received a copy of the rating form and related information.

Each of them completed the rating form independently and within a time period of
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one week. Any necessary changes to the instrument were made prior to the next
step of the content validation.
Resuits

The data from each form were compiled and can be viewed in Table 1. The
table contains the individual ratings of each content expert. The ratings received for
the items ranged from four to six on the six-point scale indicating all content experts
believed the conceptual and operational definitions were above average in clarity
and correspondence to theory. All feedback given in the form of comments was
assessed and I respond to each one in the following discussion section.

Discussion

The results of this content expert analysis of the conceptual and operational
definitions used for the development of the instrument were satisfactory. The high
ratings on each of the items were encouraging. Several comments were given that
made it necessary to consider making adjustments in the instrument prior to the next
stages of content validation; other comments were simply acknowledged.

One comment made in relation to the conceptual definitions was “I am
concemed about the recommended task item descriptions. [ am not sure if easy to
difficult should be the only focus. Are the tasks authentic reading instruction tasks?
Have the teachers been instructed in how to use the various tasks? Who determined
the difficulty of the tasks?” I acknowledged this first comment about the concern of
the task item descriptions, and responded with the following explanation. Easy to
difficult is one of the foci, but not the only one. The reason for this focus in
particular is because Bandura’s theory posits several dimensions of efficacy

expectations. These are generality, magnitude, and strength. This instrument
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Table 1

Content Expert Resulits

[tem Individual Ratings

1. Conceptual definition of reading efficacy expectations 4 5 5 6 6

1o

Conceptual definition of math efficacy expectations 4 55 6 6

3. Correspondence between reading efficacy definition 5 56 65
and items

4. Correspondence between math efficacy definition 5 56 6 5
and items

S. Conceptual definition of reading outcome expectations 5 S 5 6 6
6. Conceptual definition of math outcome expectations 5556 6

7. Correspondence between reading outcome definiion 5 5 6 6 6
and items

8. Correspondence between math outcome definitions 5 56 6 6
and items

9. Adequacy of definitions as they relate to the 5 56 6 6
proposed use

10. Adequacy of the items as they relate to proposed use 5 56 6 6
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measures generality across the domains of reading and math. and proposes to
capture magnitude through the inclusion of easy, moderate, and difficult items. The
difficulty of these tasks will be determined by a sample of elementary school
teachers in a [ater content validity study. While I expect that teachers will have had
instruction in how to implement many of the instructional activities, [ am not
assessing their preparation for these tasks. The assessment of efficacy is concemned
with teachers’ confidence that they can successfully perform these tasks. [f
teachers have received no instruction on how to implement the varnous strategies, |
would expect their efficacy to be rather low. However, there may be other reasons
for their low efficaciousness; and, in the present study, [ am not concerned with the
attributions for teachers’ low or high efficacy.

There were two comments related to the correspondence between the efficacy
definitions and the items. The first comment was, “The question about disabilities
(ID, bilingual) assumes that you would use the same techniques with all of these
students - that is probably not what a “good” teacher would do.” My response was
that [ do not think this question implies that a teacher should or would use the same
techniques with all of these students. [ believe the use of the word “appropriate”
before “learning experiences™ should signal to teachers that a “good” teacher finds
experiences that are appropriate for each leamer. This would rarely entail using the
same technique with all students.

The second comment was, “The questions about computers assumes that the
school has the resources for technology. What if the school doesn’t have the
funding/equipment? I guess my concern is about teachers who feel highly

efficacious but don’t have the technology in their schools --—as you mentioned, you
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may need to look at these items separately.” [ agree that some teachers may not
have the resources for technology in their school or classroom. However, myv
focus is not whether they have the technology, but. if they did have it, how
efficacious they would be. I think [ probably need to add a sentence or two to the
directions related to the technology questions, something to the effect of, “While |
realize that not all teachers have access to the following technologies, I would like
vou to report your confidence in using these technologies for the purposes
described regardless of whether or not you actually have access to them in your
school.”

Additional comments were made about the correspondence between the
outcome definitions and items. One comment was, “Y our scale (using percentages)
might be difficult for some teachers...can a teacher rcliably distinguish between
39% and 40%7" This expert’s concern about the response scale was also one of
mine. The ranges may be too wide or may not be distinct enough. I decided to
reserve further judgment of the adequacy of the response scale until after the pilot of
the instrument. Other comments were, “Items 17 and 24 are not as specific as the
other outcome items for reading,” and “Items 16 (for reading) and 40 (for math) are
more like efficacy items.” [ decided not to reword item seventeen or twenty-four
unul I piloted the instrument. [ agree that item seventeen may not be as specific as
some of the other items, but item twenty-four gives teachers a specific task they are
to do using the World Wide Web. The concern over items sixteen and forty was
warranted. The corresponding efficacy items did not translate well into outcome
expectation items. [ decided to reword these. The reworded item was the

statement, “I am confident that an effective strategy for improving my students’



standardized reading (or math) achievement scores is integrating well-designed
computer software.” Final comments included, “Instrument items fit the definition
well,” and “Looks good. [ like it. [t’s about time we start analyzing specific
tasks.”

In summary, few adjustments were made to the instrument items prior to
continuing with the content validity procedures and pilot of the instrument. At this
point, the content experts agreed that the conceptual definition and operational
definitions for teacher efficacy expectations and teacher outcome expectations in the
content domains of reading and mathematics are theoretically sound and correspond

well with one another.

Study 2: Content Validity - Item Categorization

Participants

Twelve graduate students enrolled in courses in a College of Education at a
university in the midwest participated in this study. There were seven females and
five males. Four of the twelve participants had previously or were presently
teaching at the elementary school level. All of the participants had completed
coursework in human learning and motivation and were knowledgeable of
Bandura's theory of efficacy and outcome expectations.
Instrument and Procedures

The rating form (see Appendix D) asked participants to read each instrument
item and indicate whether they believed it reflected a statement of a math or reading
efficacy or outcome expectation and to report how strongly they felt that their
decision was correct. They were asked to provide a rating from “1” (absolutely

sure) to “4” (not very sure) indicating how strongly they felt about their placement
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of the item. This rating form allowed me to examine the extent to which the items
truly reflect the categories and the domains of interest.

Each participant received the directions and rating form in Appendix D and
completed the rating form independently within a time period of one week. For
each item, the frequency and percentage of assignment to each category was
calculated, and a criterion of 90% agreement was necessary for an item (o remain in
the category without revision. For those items that remained in each category a
mean confidence rating was calculated using participants’ ratings of how strongly
they felt their decision was correct. This information was used as additional
evidence when identifving items needing no revision, items needing revision, or
items that may be dropped.

Resuits

The twelve participants completing the item categorization rating form had
100% agreement on the placement of items in each category and were in alignment
with the original construction of the items. In addition, all participants indicated
they were “very sure” or “absolutely sure” about their placement of each of the
items. The mean confidence ratings for the items ranged from 3.4 to a perfect 4.0.
Discussion

The criterion of 90% agreement necessary for items to remain in the instrument
without revision was met for all items. All participants reported high confidence in
their categorization of the items. These findings provide further evidence for the
content validity of the instrument. As a result of this analysis, no items were
deleted or altered prior to the pilot administration of the instrument to a sample of

practicing teachers.
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Study 3: Content Validity - Item Difficulty Rating

Participants

Eleven elementary school teachers currently teaching in schools in the midwest
participated in this content validity study. All participants were female. Three
participants were tcaching first grade, two were tcaching second, one was teaching
third, four were teaching fourth, and one was teaching fifth grade.

Instrument and Procedures

The rating form (see Appendix E) asked participants to rate the instructional
activities for each content domain on the degree of difficulty the average teacher
might have implementing it effectively. This rating form also asked participants to
rate the adequacy of the sampling from all possible instructional activities and to
identify any additional instructional activities they believed would improve student
achievement that were not listed.

Each participant was asked to complete the item difficulty rating form in
Appendix E. The participants completed the form independently within the time
period of one week. The average difficulty rating of each set of instructional
activities was examined to investigate whether there was a range of easy, moderate,
and difficult tasks included in the instrument. The list of additional instructional
activities was compiled with frequency counts when needed. If I needed to add
items, instructional activities from this list were used if possible. Also, if there was
a high frequency of a particular instructional activity it was considered for inclusion

as an item on the instrument.
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Resuits

The mean difficulty ratings for the instructional tasks for reading are provided in
Table 2. The mean difficulty ratings for the instructional tasks for mathematics are
presented in Table 3. Each set of tasks is arranged from easy to difficult.

For the reading tasks, the means ranged from 2.09 to 4.45. These participants
reported that applying cooperative group strategies, integrating writing activities,
and conducting whole group instruction are relatively easy instructional tasks to
implement during rcading. They reported that organizing activities around students’
background, integrating the use of e-mail, and intcgrating muitimedia projects were
among the most difficult tasks to implement during reading instruction. The mean
rating of the representativeness of the instructional tasks for reading was 5.2.

For the math tasks, the means ranged from 2.09 to 4.18. These participants
reported that applying cooperative group strategies, providing worked examples,
and conducting whole group instruction are relatively casy instructional tasks to
implement during math. They reported that organizing activities around students’
background, integrating the use of spreadsheets, and integrating multimedia
projects were among the most difficult tasks to implement during math instruction.
The mean rating of the representativeness of the instructional tasks for math was
5.5. None of the participants provided suggestions of additional instructional
actvities.

Discussion

As [ expected the majority of the technology-related tasks fell in the upper end

of the distribution indicating most teachers rated these tasks as more difficult to

implement. This was the case in both sets of instructional activities. The easiest
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Table 2

Means, standard deviations, and ranges of item difficulty ratings for instructional

activities in reading

Instructional Activitv

Reading

goals in Reading

Instruction

learners

Reading instruction

M SD __ Range

Applying cooperative group learning strategics in Reading 2.1 1.0 1-4
Integrating writing activities into Reading instruction 23 8 1-4
Conducting whole group instruction in Reading 23 1.2 I-5
Integrating Reading acuvities into other curriculum areas 2.4 1.1 1-4
Providing instruction in phonics skills when teaching 2.5 .t 1-5
Planning effective lessons in Reading 2.6 S 1-4
Using drill and practice software to rcach instructional 28 1.0 2-5
Instruction in Reading based on students’ interests 2.8 1.1 1-4
Conducting small group instruction in Reading 28 13 1-5
Providing students with the opportunity to choose their 3.0 1.3 1-5
own literature books for Reading instruction

Preparing engaging materials in Reading 3.2 6 2-4
[ncorporating word processing activities into Reading 32 1.0 2-4
Providing challenging seatwork in Reading 34 8 2-4
Provide approprnate Reading learning activities for diverse 3.4 9 1-4
Selecting appropriate computer software to integrate into 3.5 8 2-5

(table continues)



activities

[nstructional Activity M SD ___ Range
Using computer tutorials to provide individualized 35 1.0 2-5
instruction in Reading

Providing activities that allow students to use technology 3.6 8 2-5
to attain an instructional goal in Reading

Adjusting activities in Reading to account for differences 3.6 9 2-5
in individual students’ skills

Adjusting activities in Reading to the learning needs of 3.7 L1 1-5
individual students

Using CD-ROM s that contain children’s literature books 3.8 1.2 2-5
that match the goals of the Reading curmiculum

[ntegrating the use of e-mail into relevant Reading 39 13 1-5
Organizing activities in Reading according (o students’ 42 10 2-5
background

Planning Reading lessons that allow students tousethe 4.3 13 -5
World Wide Web to access relevant sources for

cummculum related projects

Planning activities for students to author multimedia 4.5 8 3-5

projects in Reading (e.g., using HyperCard or
HyperStudio or building a World Wide Web HomePage)
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Table 3

Means. standard deviations. and ranges of item difficuitv ratings for instructional

activities in math

Instructional Activity M SD___ Range
Providing worked examples during Math instruction 2.1 8 1-4
Conducting whole group instruction in Math 2.1 L1 1-5
Applying cooperative group learning strategies in Math 22 11 1-4
Providing Math instruction using a variety of hands-on 2.2 1.3 1-4
manipulatives

Providing times practice tests for student during Math 22 13 1-5
instruction

Using drill and practice software to reach instructional 24 1.1 1-5
goals in Math

Planning effective lessons in Math 25 9 1-4
Integrating Math activities into other curriculum areas 2.5 1.0 1-4
Providing challenging seatwork in Math 2.6 9 1-4
Conducting small group instruction in Math 26 1.1 1-5
Preparing engaging materials in Math 28 10 1-4

Providing activities that allow students to use technology 2.9 13 2-5
to attain an instructional goal in Math

Adjusting activities in Math to the learning needs of 3.0 9 1-4
individual students

Using computer games that match the goals of the Math 3.0 1.1 1-5
curriculum

Adjusting activities in Math to account for differencesin 3.1 T 2-4
students’ skills

(table continues)
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learners

[nstructional Activity M SD Range
Using computer tutorials to provide individualized 3.1 1.2 2-5§
instruction in Math

Selecting appropriate computer software to integrate into 3.1 1.4 2-5
Math instruction

Provide appropnate Math learning activities for diverse 3.2 8 2-4
[nstruction in Math based on students’ interests 34 14 1-5
Organizing activities in Math according to students’ 3.6 9  2-
background

[ncorporating spreadsheet activities into Math instruction 3.6 1.3 1-5
Planning Math lessons that allow students to use the 39 14 1-5
World Wide Web to access relevant sources for

curriculum related projects

Planning lessons that use videodiscs for instructional 40 1.2 2-5
goals in Math

Planning activities for students to author multimedia 42 1.0 2-5

projects in Math (e.g., using HyperCard or HyperStudio
or building a World Wide Web HomePage)
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and most difficult tasks were similar for both the reading and math domains.
Overall, teachers reported that the instructional tasks listed were easier to implement
in the context of teaching math than in the context of teaching reading. The ranges
and standard deviations indicated that participants used the complete range of the
response scale on many of the itcms and vaned somewhat in their opinions of the
ease or difficulty of the tasks. The participants also reported that the tasks included
on each of the lists were a good to excellent representation of the range of teachers’
instructional practices in reading and math. The results of this study will be
compared with results from the Rasch analyses to investigate the congruence of the
item difficulty ordering between the two groups of participants.

Study 4: Pilot of Instrument

Participants

Thirty elementary school teachers presently teaching in schools in the midwest
participated in this study. All participants were female. Two participants were
teaching kindergarten, six were teaching first grade, three were teaching second. six
were teaching third, seven were teaching fourth, and six were teaching [ifth grade.
Instrument and Procedures

Each participant was asked to complete the pilot instrument in Appendix F.
This instrument is slightly different than the one in Appendix B due to changes
made from the results of the content validity studies. The directions in part one
were changed for clarity and a few of the items were revised. [ asked the practicing
teachers to complete the instrument and provided an additional sheet at the end of
the instrument that asked them questions such as: (a) Were any of the directions

unclear? If yes, which ones and do you have any suggestions? (b) Were any of the
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items unclear? If ves, which ones, why, and do vou have any suggestions? (¢)
Was it casy to respond to each item using the scale provided? If not, why? and (d)
Any other comments or suggestions?

The participants completed the form voluntarily and independently within the
time period of onc week. I ran preliminary item analysis procedures for each of the
hypothesized constructs including means, standard deviations, ranges, and
Cronbach alpha reliability coefficients. This allowed me to identify any items or
scales that did not initially scem to be performing as expected so that changes could
be made prior to preparation of the final instrument. Any comments received were
cvaluated and changes were made to the instrument where necessary or appropriate.
Results

For the item and subscale reliability analyses the items were divided by their
operational categories (i. c.. reading efficacy expectations, math cfficacy
expectations, reading outcome expectations, math outcome expectations). The
means, standard deviations, ranges, subscale reliability, item-scale correlations, and
alpha if item deleted for the reading efficacy expectation items (i. €., part one, items
one through twenty four in Appendix F) are presented in Table 4. The scale
reliability was .93, and the only item with a poor item-scale correlation was item
twenty-three (integrating e-mail), but the alpha if item deleted does not indicate that
the reliability would be greatly enhanced if this item were deleted. This is probably
due to the large number of items for this scale.

The means, standard deviations, ranges, subscale reliability, item-scale
correlations, and alpha if item deleted for the math efficacy expectation items (i. e.,

part one, items twenty-five through forty-eight in Appendix F) are provided in



Table 5. The scale reliability was .94, and two items (forty-four {author
muitimedia] and forty-eight [use World Wide Web|) had somewhat poor item-scale
correlations, but the alpha if item deleted does not indicate that the reliability would
be greatly enhanced if either of these items were deleted.

The means, standard deviations, ranges, subscale reliability, item-scale
correlations, and alpha if item deleted for the reading outcome expectation items
(. e., part two, items one through twenty four in Appendix F) are included in Table
6. The scale reliability was .93, and none of the items had a poor item-scale
correlation.

The means, standard deviations, ranges, subscale reliability, item-scale
correlations, and alpha if item deleted for the math outcome expectation items (i. e.,
part two, items twenty-five through forty-eight in Appendix F) are presented in
Table 7. The scale reliability was .91, and the only item with a poor item-scale
correlation was item thirty (providing timed practice tests), but the alpha if item
deleted does not indicate that the reliability would be greatly enhanced if this item
were deleted. Because the item-scale correlation is negative this item may need to
be reverse scored in the future.

Only a few participants provided comments or suggestions for improvement of
the instrument. Some commented on the length of the instrument. They felt that it
was too long and “repetitive.” Two other comments pertained specifically to the
response scale. One participant noted, “The ‘degree of confidence’ was rather
confusing.” Another participant said, “I didn’t really see the point in filling out the
last two pages because everyone should have confidence that all different ways of

teaching can be useful. Some will work better for some people, but all can be used



Table 4

Means, standard deviations, ranges. item-scale correlations, and alpha if item

deleted for reading efficacv expectation items

Standardized Cronbach Coefficient Alpha =.93

Correlation Alpha if
Item M SD Range __ with Total ltem Deleted
1 4.57 .63 3-5 .63 .93
2 4.63 .67 3-5 .58 .93
3 4.40 72 3-5 72 .93
4 3.90 .99 2-5 .71 .93
5 4.37 .81 3-5 .76 .93
6 4.37 .76 2-5 .44 .93
7 4.70 .53 3-5 .48 .93
8 4.57 .82 2-5 .82 .93
9 4.63 .61 3-5 .80 .93
10 4.53 .86 2-5 .81 .93
11 447 .68 3-5 .82 .93
12 4.67 .55 3-5 .45 .93
13 4.73 .58 3-5 .75 .93
14 4.63 .56 3-5 .74 .93
15 4.33 .66 3-5 .50 .93
16 3.80 1.10 1-5 .74 .93
17 3.83 1.12 2-5 .74 .93
18 3.87 1.14 1-5 .55 .93
19 3.80 1.13 2-5 .35 .93
20 4.57 .63 3-5 .26 .94
21 2.83 1.37 1-5 .47 .93
22 3.73 1.31 1-5 .68 .93
23 3.63 1.43 1-5 .07 .94
24 3.30 1.49 1-5 .28 .93




Table 5

Means, standard deviations, ranges, item-scale correlations. and alpha if item

deleted for math efficacv expectation items

Standardized Cronbach Coefficient Alpha = .94

Correlation Alpha if
Item M SD Range with Total [tem Deleted
25 4.19 1.08 1-5 .76 .93
26 4.45 89 2-5 .55 .94
27 4.26 93 2-5 .70 .94
28 3.87 1.06 2-5 12 .93
29 4.42 85 2-5 .68 .94
30 4.84 45 3-5 .58 .94
31 4.61 67 3-5 .69 .94
32 4.65 55 3-5 .51 .94
33 4.52 77 2-5 .68 .94
34 4.35 1.05 1-5 .87 .93
35 4.58 81 2-5 71 .93
36 4.84 45 3-5 .48 .94
37 4.65 75 2-5 .78 .93
38 461 72 3-5 .82 .93
39 3.97 1.02 1-5 .78 .93
40 3.87 1.14 1-5 .64 .94
41 4.03 1.02 1-5 .65 .94
42 4.10 1.02 1-5 .63 .94
43 4.35 91 2-5 .61 .94
44 2.55 1.29 1-5 .20 .94
45 3.97 1.08 1-5 .53 .94
46 3.29 1.35 1-5 .39 .94
47 2.87 1.26 1-5 .46 .94
48 2.94 1.39 1-5 .14 .94
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Table 6

Means, standard deviations. ranges. item-scale correlations, and alpha if item

deleted for reading outcome expectation items

Standardized Cronbach Coefficient Alpha = .93

Correlation Alpha if
Item M SD Range with Total Item Deleted
i 4.84 .37 4-5 .66 .93
2 4.84 .45 3-5 52 .93
3 4.69 47 4-5 .62 .93
4 4.50 .80 2-5 .62 .93
5 4.66 .60 3-5 .71 .93
6 4.28 .99 2-5 .29 .93
7 4.84 .37 4-5 .64 .93
8 4.50 12 3-5 .51 .93
9 4.84 .45 3-5 .68 .93
10 4.84 .45 3-5 .69 .93
11 4.69 .64 3-5 .73 .93
12 4.84 37 4-5 .36 .93
13 4.81 .47 3-5 .38 .93
14 4.88 .34 4-5 .73 .93
15 4.47 .76 3-5 .74 .93
16 4.25 .84 2-5 .61 .93
17 4.25 .84 3-5 .85 .92
18 4.09 .93 2-5 .69 .93
19 3.91 1.28 1-5 .50 .93
2 4.38 .98 1-5 .48 .93
21 3.47 1.39 1-5 .55 .93
22 4.13 1.01 1-5 .41 .93
23 3.75 1.27 1-5 .39 .93
24 3.81 1.40 1-5 .50 .93
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Table 7

Means. standard deviations, ranges_ item-scale correlations, and alpha if item
deleted for math outcome expectation items

Standardized Cronbach Coefficient Alpha = .91

Correlation Alphaif
Item M SD Range with Total Item Deleted
a5 4.65 .55 3-5 .65 .90
26 4.77 .50 3-5 .47 91
27 4.71 .53 3-5 37 .91
28 4.42 .89 2-5 .46 91
29 4.58 .62 3-5 .63 .90
30 4.06 .96 2-5 -.01 .92
31 4.52 .63 3-5 .60 91
32 4.45 .81 2-5 .62 .90
33 4.77 .50 3-5 .43 91
34 4.77 .50 3-5 .52 91
35 4.68 .65 3-5 .78 .90
36 4.68 .54 3-5 .45 .91
37 4.87 .34 4-5 .28 91
38 4.84 .45 3-5 .58 .91
39 4.23 .76 2-5 71 .90
40 4.19 91 2-5 .63 .90
41 4.23 .84 3-5 .82 .90
42 4.35 .66 3-5 .60 91
43 4.45 .72 3-5 .67 .90
44 3.16 1.39 1-5 .43 91
45 4.16 .97 I-5 .49 91
46 3.94 1.18 -5 .35 .91
47 3.74 1.12 1-5 .61 91
48 3.61 1.50 1-5 .39 91
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and will work somewhere.” These “last two pages” were those items assessing
reading and math outcome expectations.

Discussion

The item analyses and subscale reliabilities calculated indicated high intemal
consistency and only a few items with poor item-scale correlations. Because of the
small sample size used for item analyses even those items with poor item-scale
correlations were not removed from the study. The content of these items seemed
to fit with the intended sampling from the domain of instructional activities but most
were identified as difficult in the previous content validity study. This may have
contributed to the poor item-total correlation, and these items may not be identified
as poor in the context of the purposes of Rasch analysis procedures. The high
means, especiallv on those items not related to technology integration, and low
standard deviations are possibly due to the high confidence that this sample of
teachers possesses. Or, it may be that the percent confidence divisions are too wide
or difficult for participants to differentiate. This concern was also proposed and
addressed in study one.

While Bandura most often uses a percent confidence response scale such as the
one | employed, all of the teacher efficacy instruments reviewed use a response
scale of “'strongly disagree” to “strongly agree.” A revision of the pilot instrument
might employ this response scale to investigate whether it produces greater variation
in participant responses. Such a scale might also address the comments made by
participants about the confusion over the “degree of confidence” response scale and

its specific use with the outcome expectation items.



The length of the instrument is also cause for concern. The negative comments
about the length and my desire for an adequate return rate on the final administration
of the instrument influenced my decision to divide the instrument into two
instruments, one measuring reading efficacy and outcome expectations and one
measuring math efficacy and outcome expectations.

Studies Assessing Construct Validity, Criterion-related
Validity and Reliability

For the construct and cniterion-related validity, and reliability analyses,
participants were a randomly drawn sample of 1500 elementary school teachers
(K-6) in the state of Tennessec. Elementary school teachers were chosen due to the
likelihood that they are responsible for teaching both math and reading to a single
class of heterogeneously grouped students. The inclusion of middle or high school
teachers would necessitate the construction of additional instruments assessing each
of the classes and groups of students the teachers teach. Teachers in the state of
Tennessee were chosen because o the statewide mandated testing of elementary
students in math and reading and the availability of the database which provides an
assessment of teachers’ past and present achievements through measures of their
students’ gain scores in reading and math.

The design of this portion of the project used a mail out survey to encourage
participation through anonymity. A consent form was not necessary since return of
the survey in the envelope provided was indication of consent. An introduction
letter explaining the purposes of the study to the teachers was included as a cover
letter to the instrument (see Appendix G). A survey was mailed to each participant

midsemester in Spring 1997. Seven hundred and fifty surveys each of reading and
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math were mailed. Follow-up postcards were mailed two weeks after the initial
mailing to those who had not yet returned their survey. All survey data received
within nine weeks of the initial mailing were included in the data analyses.

The final versions of the two instruments used (i. ., one for reading and one
for math) are in Appendix H and I. These appendices provide the complete
instruments used in the mail out survey including the demographic and criterion-
related validity questions. Some additional questions were also asked for use in
later analyses not reported in this project. Also note that [ revised the response
scale as proposed in the discussion of study four, and the efficacy and outcome
expectation items were ordered to reflect the difficulty order obtained in study three.

The following studies report the participants, instruments and procedures used
to analyze (a) construct validity and reliability using Rasch analyses for both the
reading and the math instruments, (b) construct validity using confirmatory factor
analyses for both instruments, and (c) criterion-related validity for both

instruments.

Study 5: Rasch Analyses of Teacher Efficacy Instrument (Reading)

Participants

Of the 750 instruments mailed 268 were returned for a return rate of 36%. Of
the 268 instruments, 209 were returned completed. The 59 that were returned
incomplete were most often accompanied with hand written notes from the
participants indicating that they did not teach reading in their current teaching
assignment. The final pool of 209 participants included 200 females and 9 males
with a mean age of 43 years (SD = 9.2, ranging from 24 - 63 vears of age) and an

average of 17 vears of teaching experience (SD = 9.26. ranging from 2 - 38 vears



of teaching). The participants included 175 Caucasians, 17 African Americans, 1
American Indian, and 1 Asian American with 15 not reporting. [nstruments were
returned from a fairly even distribution of teachers at each grade level (K=32,
1=38, 2=30, 3=36, 4=19, 5=20, 6=14, with 20 not reporting). The average
number of vears participants had been teaching at their present grade level was 9
vears (SD = 7.87, ranging from 1 - 35 years).
Instrument and Procedures

The Reading Efficacy and Outcome Expectations Instrument can be viewed in
Appendix H. The 209 instruments completed and returned were analyzed using the
computer program BIGSTEPS (Linacre & Wright, 1995). Analyscs were
performed for each set of twenty four items (i. €., one set hypothesized to measure
reading efficacy expectations and one set hypothesized to measure reading outcome
expectations) under the assumption that the data fit the Rasch Rating Scale Model.
First. | examined the overall item fit indices to indicate overall fit of the data to the
model. Second, I examined the individual item fit statistics to identify misfitting
items for possible elimination. The criteria for misfit used throughout was mean
square Infit and Outfit values outside the range of .6 - 1.4. Third, the previous two
steps were repeated with misfitting items excluded until no items were identified as
misfitting or they were within the approximated Type I error rate of 5% (i. e., one
item 1n each set).

Once [ obtained the final set of items, | examined (a) the average measures and
step calibration measures for order to investigate the use of the response scale
categories, (b) the item and person separation indices to investigate precision, and

(c) the extent to which the items defined the underlying continuum from easy to
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difficult and if participants were sufficiently dispersed along the same continuum.
The person ability measures for each construct were used in later criterion-related
validity analyses.

Results

Reading Efficacv Expectation Items. The initial calibration of the twenty-four
reading efficacy expectation items indicated the data fit the model well with global
mean square Infit and Outfit statistics for items of .97 and 1.05, respectively, and
for persons of 1.02 and 1.06, respectively. Examination of the individual item Infit
and Outfit statistics (sec Table 8) revealed three items (i. e., 4, 5, and 10) with
values clearly outside of the acceptable range. These items are potentially
measuring a construct other than that defined by the remaining items. These three
items were dropped, and [ performed a second calibration of the remaining twenty-
one items.

Recalibration of the twenty-one reading efficacy expectation items indicated the
data fit the model well with global mean square Infit and Outfit statistics for items of
.96 and 1.01, respectively. and for persons of 1.00 and 1.02, respectively.
Examination of the individual item Infit and Outfit statistics (see Table 9) revealed
one item (item 3) with an outfit value (1.58) outside of the acceptable range. Since
one item is within the approximated 5% Type [ error rate, no items were eliminated
and analysis of the reading efficacy expectations scale continued with these 21 items.

The average measures and step calibration measures were both in ascending

order (see Table 9). The average measures are the average ability across all items of



Table 8

Initial [tem Fit Statistics in Qutfit Order for Reading Efficacv Expectations Scale

Infit Outfit
[tem Measure  Error Mean Square Mean Square
4. integrating reading -1.12 12 .95 1.87
activities
5. phonics skills -73 11 1.51 1.71
10. choose literature books 02 .08 1.48 1.49
3. whole group instruction -.99 11 1.30 1.45
14. learning experences for 45 .07 .90 1.33
diverse learners
20. literature books on CD-ROM .64 .07 1.19 1.20
13. challenging seatwork -28 .09 .95 1.22
23. use World Wide Web 1.57 .06 1.12 1.12
24. author multimedia 1.84 .06 1.06 1.11
21. use e-mail 1.44 .06 1.09 1.06
7. dnll and practice software 30 .08 1.00 1.06
12. word processing activities ~ -.50 .10 1.11 1.02
1. cooperative groups =31 .09 92 1.01
9. small group instruction -97 11 1.07 .99
2. integrating writing activities -.97 .11 .90 .90
6. plan effective lessons -1.13 12 .98 .84
19. adjust to learning needs -34 .09 74 .81
18. adjust to student skills -.37 .09 73 .78
22. organize activities according .43 .08 .79 .80
to student background
11. prepare engaging materials -.68 .10 77 .69
8. Instruction based on student -.41 .10 .68 .69
interest
15. selecting computer software .83 .07 75 .73
16. use computer tutorials 73 .07 71 12
17. activities using computers 57 .07 69 .66
MEAN .00 .09 .97 1.05
S.D. .86 .02 23 32
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Table 9

Final Item Fit Statistics in Difficultv Order for Reading Efficacv Expectations Scale

Infit Outfit

[tem Measure _ Error Mean Square Mean Square
24. author multimedia 1.85 .07 1.03 1.09
23. use World Wide Web 1.57 .07 1.08 1.07
21. use e-mail 1.43 .07 1.06 1.03
15. selecting computer software .79 07 T4 12
16. use computer tutorials .68 .07 .70 .70
20. literature books on CD-ROM .59 .07 1.22 1.24
17. activiies using computers 52 08 .68 .65
14. learning experiences for 38 .08 .96 1.40

diverse learners
22. organize activities according .36 .08 .85 .88

to student background
7. drill and practice software 23 .08 1.02 1.09
13. challenging seatwork -39 .10 1.01 1.31
1. cooperative groups -42 .10 .99 1.11
19. adjust to leaming needs 45 .10 .79 .85
18. adjust to student skills -49 .10 .80 .85
8. instruction based on student -.53 .10 .76 .80

interest
12. word processing activiies  -.62 .10 1.18 1.13
11. prepare engaging matenials  -.82 11 .85 .76
2. integrating writing activities -1.11 11 .96 .98
9. small group instruction -1.12 12 1.14 1.10
3. whole group instruction  -1.14 12 1.40 1.58
6. plan effective lessons -1.29 A2 1.04 .90
All Items
MEAN .00 .09 .96 1.01
S.D. 91 .02 .18 24
All Persons
MEAN 1.31 .29 1.00 1.02
S.D. 1.07 11 72 .83

Category
1 2 3 4 S 6

Average Measures -1.02 -.55 -.09 .61 1.36 252
Step Calibration Measures -.85 -.80 -.59 .19 2.05
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persons responding in that response category. Ascending order is a desirable
characteristic because you would expect that, on average, people with lower ability
(i. e., efficacy or outcome expectations) would respond to items using a lower
response category. Order of step measures indicates that each response category
was the most probable response at some point along the response continuum.
Participants used each response category in stepwise fashion and did not find it
casy to skip a lower response category in favor of a higher category.

The scale had an item separation and reliability of 9.60 and .99 and person
separation and reliability of 2.92 and .91. The scale identified 13.13 distinct item
difficulty strata that the participants distinguished and 4.23 distinct reading efficacy
strata distinguished by the items. Both of these are above the criteria of two strata
needed for the scale to be useful in distinguishing individuals with high efficacy and
low efficacy.

Table 9 provides the items in difficulty order from most difficult to least difficult
along with their measures and other statistics. Figure 2 presents the map of items
against persons. Persons with higher reading efficacy and items more difficult to
endorse are located toward the top of the map with persons of lower reading
efficacy and items easier to endorse ncar the bottom. Both of these were used to
assess the extent to which the items defined the underlying continuum from easy to
difficult and if participants were sufficiently dispersed along the same continuum.
The range of item calibrations was from 1.85 (item 24) to -1.29 (item 6) logits.
Investigation of the ordening of these items provided evidence of construct validity
given that the items seemed to be logically ordered from least to most difficult and

were relativelv congruent with results from content validity study three. Notable
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exceptions were items 1 (cooperative groups) and 7 (drill and practice software) that
were identified within the moderately difficult range rather than the easy range, and
adjusting to learning needs (item 19) and student skills (item 18) being ranked as
less difficult than they were in study three.

Conceptually, I could group the items into three difficuity groups. The easiest
items to agree with were those assessing efficacy for the more global, generic, or
common instructional activities used by most teachers, including whole and small
group instruction, planning effective lessons, and preparing engaging materials.
The common use of these activities is likely to lead teachers to more easily agree
that they have confidence in their ability to employ these strategies. The more
difficult items to agree with were those assessing efficacy for instructional activities
related to individualizing instruction, including organizing activities according to
student background or based on student interests, adjusting activities to individual
leaming needs, and adjusting activities to account for individual differences in skill.
These activities certainly require more knowledge and skill as well as effort and
ume, and it is therefore possible that teachers would find it more difficult to agree
that they have confidence in their ability to employ these strategies when teaching
reading. The most difficult items for participants to endorse were those
instructional activities related to integrating technology into reading instruction,
including using e-mail and literature on CD-ROM, selecting computer software, and
providing activities for use of the World Wide Web or multimedia authoring tools.
These activities require specific training, knowledge, and skills related to
technology which many teachers may not possess or may be in the early stages of

developing considering the recent spread of and encouragement for technology use

97



in classrooms. Thus, these are the least likely items to which teachers are willing to
agree that they have confidence in their ability to employ these instructional
activities. The two exceptions to this grouping schema were technology-related
items 12 (word processing) and 7 (drill and practice software) which were
identified as easy and moderately difficult, respectively. These are the most
common uses of computers in schools and may have resulted in teachers ranking
them as less difficult.

Although several item difficulty strata and person efficacy strata were
distnguished, the items do not span the entire continuum of person ability. The
average item measure was 0.0 logits (SD = .91) and the average person measure
was 1.31 logits (SD = 1.07). Only a few of the most difficult items (i. e., items
21, 23, and 24) are above the average person measure indicating that the scale is
failing to assess the higher end of the reading efficacy continuum.

Reading Outcome Expectation Items. The initial calibration of the twenty-four
reading outcome expectation items indicated the data fit the model well with global
mean square [nfit and Outfit statistics for items of .97 and 1.03, respectively, and
for persons of 1.03 and 1.02, respectively. Examination of the individual item Infit
and Outfit statistics (see Table 10) revealed four items (i. ¢., 3, 5, 9, and 13) with
values clearly outside of the acceptable range. These items are potentially
measuring a construct other than that defined by the remaining items. Item 17 also
had values just outside the lower end of the acceptable range of .6. However,
Wnight & Linacre (1994) suggested leaving items outside the lower end of the range
in upon recalibration because often these items will recalibrate within the acceptable

range when other items above the high end of the range are eliminated. Therefore
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Table 10

Initial [tem Fit Statistics in Outfit Order for Reading Outcome Expectations Scale

Infit Outfit
Item Measure _ Error Mean Square Mean Square
13. challenging seatwork .30 .09 1.73 223
5. phonics skills -45 .10 1.76 1.82
3. whole group instruction .09 .09 1.43 1.49
9. small group instruction -23 .10 1.38 1.47
7. drill and practice software .50 .09 .97 1.10
24. author multimedia 1.16 .08 93 1.06
14. learning experiences for -32 .10 1.10 1.06
diverse learners
1. cooperative groups -.07 .10 1.00 1.04
10. choose literature books 24 .09 .99 1.00
2. integrating writing activities -.37 .10 .70 .97
19. adjust to learning needs -85 .11 87 .96
16. use computer tutorials 35 .09 84 .96
20. literature books on CD-ROM .32 .09 90 .95
11. prepare engaging materials  -.79 11 91 .91
18. adjust to student skills -.67 11 .88 91
22, organize activities according .55 .09 .88 91
to student background
12. word processing activities ~ -.18 .10 97 .85
21. use e-mail 1.41 .07 .80 .84
8. Instruction based on student -.18 .10 32 .81
interest
23. use World Wide Web 1.20 .08 .74 .75
6. plan effective lessons -1.35 .13 .73 72
4. integraung reading -1.37 13 74 .67
acuvities
15. selecting computer software .35 .09 .63 .64
17. activities using computers 37 .09 .59 .58
MEAN .00 .10 .97 1.03
S.D. T1 01 .30 37




Table 11

Final Item Fit Statistics in Difficultv Order for Reading Outcome Expectations Scale

Infit Outfit
Item Measure _ Error Mean Square Mean Square
21. use e-mail 1.63 .08 .82 .86
23. use World Wide Web 1.38 .08 74 74
24. author multimedia 1.33 .08 .96 1.08
22. organize activities according .61 .09 1.08 1.08
to student background
7. drill and practice software 55 .09 1.15 1.40
17. actuvities using computers 41 .10 .61 .59
15. selecting computer software .38 .10 .66 .67
16. use computer tutorials 38 .10 .90 1.00
20. literature books on CD-ROM .34 .10 .93 .94
10. choose literature books .26 .10 1.17 1.20
1. cooperative groups -.10 .10 1.20 1.54
8. instruction based on student -.23 11 .97 .93
interest
12. word processing activities  -.23 A1 1.02 .86
14. learning experiences for -39 11 1.25 1.18
diverse learners
2. integrating writing activities -.45 11 82 1.04
18. adjust to student skills -79 12 1.03 1.08
11. prepare engaging materials  -.93 12 1.09 1.11
19. adjust to learning needs -1.00 A2 1.02 1.24
6. plan effective lessons -1.56 13 .85 1.01
4. integrating reading -1.58 13 .85 .78
activities
All Items
MEAN .00 .10 .96 1.02
S.D. .88 .01 .17 23
All Persons
MEAN 1.88 35 .99 1.01
S.D. 1.34 14 .70 12
Category
] 2 3 5 6
Average Measures -.97 -.65 .01 .87 1.77  3.40
Step Calibration Measures -1.32 -1.36 =77 .66 2.79
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only the four items outside the upper range of 1.4 were dropped, and I performed a
second calibration of the remaining twenty items.

Recalibration of the twenty reading outcome expectation items indicated the data
fit the model well with global mean square Infit and Outfit statistics for items of .96
and 1.02, respectively, and for persons of .99 and 1.01, respectively. Examination
of the individual item Infit and Outfit statistics (see Table 11) revealed that item 17
fell within the acceptable range upon recalibration. However, one item (item 1) had
its Outfit value (1.54) outside of the acceptable range. Since one item is within the
approximated 5% Type [ error rate, no items were eliminated and analysis of the
reading outcome expectations scale continued with these 20 items.

The average measures were in ascending order indicating that persons
responding to each successive response category had increasing average ability
measures. However, the step calibration measure between response category 2 and
response category 3 was out of order (see Table 11) indicating that response
category 2 was never the most probable response at some point along the response
continuum. Participants found it easier to respond to the items with “somewhat
disagree” rather than “disagree” after deciding not to respond with “strongly
disagree.” This lack of ordered response categories may indicate the need to
combine or omit categories from the response scale.

The scale had an item separation and reliability of 8.16 and .99 and person
separation and reliability of 3.14 and .91. The scale identified 11.21 distinct item
difficulty strata that the participants distinguished and 4.52 distinct reading outcome
strata distinguished by the items. Both of these are above the criteria of two strata

needed for the scale to be useful in distinguishing individuals with high outcome
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and low outcome expectations.

Table 11 provides the items in difficulty order from most difficult to least
difficult along with their measures and other statistics. Figure 3 presents the map of
items against persons. Persons with higher reading outcome expectations and items
more difficult to endorse are located toward the top of the map with persons of
lowcr reading outcome expectations and items easicr to endorse near the bottom.
Both of these were used to assess the extent to which the items defined the
underlying continuum from easy to difficult and if participants were sufficiently
dispersed along the same continuum. The range of item calibrations was from 1.63
(item 21) to -1.58 (item 4) logits. Investigation of the ordering of these items
provided evidence of construct validity given that the items seemed to be logically
ordered from least to most difficult to endorse.

Once again the items could conceptually be grouped using the global,
individualized, and technology groupings of the reading efficacy expectation items.
However, an interesting difference should be noted. There was some overlap of
the global activities with the activities related to individualizing instruction on the
easy to endorse end of the continuum. This overlap seems logical when
considering that the outcome expectations are assessing teachers” confidence that
these activities will positively influence their students’ reading achievement. [t
makes sensc that teachers would easily agree that they were confident that
individualizing their instruction for each student according to their skills or learning
needs would positively influence reading achievement. Exceptions to these
groupings were item 12 (word processing) which was identified as moderately

difficult and item 22 (student background) which was identified as difficult to
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endorse. Apparently, teachers do not feel that organizing activities around student
backgrounds is as likely to influence achievement as other individualization
strategies such as adjusting to learning needs and student skilis.

Again, although several item difficulty strata and person efficacy strata were
distinguished, the items do not span the entire continuum of person ability. The
average item measure was 0.0 logits (SD = .88) and the average person measure
was 1.88 logits (SD = 1.34). Even the most difficult item to endorse (item 21 with
a measure of 1.63 logits) did not cxceed the average person measure indicating that
the scale is failing to assess the higher end of the reading outcome continuum.
Discussion

The above analyses provide strong evidence for construct validity and reliability
for reading efficacy and reading outcome expectations according to the item fit, item
difficulty hierarchy, and separation indices. While the content of the reading
efficacy items that were dropped (i. ¢., phonics skills, choosing own literature
books, and integraung Reading) were initially thought to be part of the same
construct as the other 1tems, the item fit statistics indicated otherwise. The high
Infit and Outfit values indicated excessive variability on these items. Thisis
produced by a surprising number of teachers scoring higher than expected on the
item, and a surprising number of others scoring lower than expected. This
indicates that the items are not contributing consistently to defining reading efficacy
or outcome expectations measured by the other items. The way these items are
measuring teachers’ efficacy and outcome expectations for teaching reading is not
the same as the way reading efficacy and outcome expectations are marked out by

the remaining items on each scale which fit together to provide general definitions
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of the constructs. Why these items do not fit statistically could be the result of any
number of possible causes, but these data do not indicate which is at work here.

One possible explanation for these three items misfitting may be that teachers
are either very likely or very unlikely to engage in these activities depending on the
instructional method they use to teach reading. If a teacher is using a basal reader
approach to teaching reading, he or she may be less likely to have students choose
their own literature books for reading instruction or purposefully integrate reading
activities into other curriculum areas. But if a tcacher is using a whole language or
integrated curriculum approach to teaching reading, he or she may be more likely to
integrate Reading activities across the curriculum and have students choosc their
own literature books, and less likely to provide phonics skills instruction. These
differcnces in strategies based on the instructional method employed may contribute
to excessive variance in teachers’ responses to these items.

The instructional method teachers use and the activities they are likely to employ
arc often not determined by themselves, but by administrators or school boards or
current thinking and theory related to teaching reading. So. it may be difficult to
make the leap {rom saying that the methods teachers use determine their level of
confidence in employing these strategies. However, Bandura’s theory proposes
that past experience is the most influential source of efficacy. If teachers have
cmploved specific instructional strategies in the course of using a specific method
for teaching reading, and they have experienced success with these strategics, then
they are likely to have higher confidence in their ability to employ these strategies.

A similar reasoning might be used to account for the misfitting items on the

reading outcome expectations scale. The content of the reading outcome items that
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were dropped (i. e., phonics skills, whole group instruction. small group
instruction, and challenging seatwork) were initially thought to be part of the same
construct as the other items, but the item {it statistics indicated otherwise. The high
[nfit and Qutfit values indicated excessive variability on these items. Once again,
depending on the instructional method used to tcach reading, teachers may believe
one or more of these strategies to be very influcntial or not influential at all in
improving student achievement in reading.

The slight vanation of the instructional activities rclated to individualizing along
the difficulty continuum are important to note. These teachers found it easier to
endorse that individualized instruction will positively influence student reading
achievement, but it was more difficult for them to agree that they had confidence in
their ability to employ these strategies. These lower reading efficacy expectations
for individualizing instruction are likely to be the better predictor of the effort and
persistence teachers may cxert to employ such strategies. However, their
willingness to admit that such activities are likely to positively influence
achievement (i. e., higher outcome expectations for individualized instruction items)
may indicate that teachers might be highly motivated to gain additional knowledge
and training on how to implement strategies for individualizing instruction.

Both sets of items determining the reading efficacy and reading outcome scales
did not seem to adequately assess the higher end of the difficulty continuum. This
may indicate that additional items need to be developed that will assess the higher
end of the efficacy and outcome continuums. The possibility also exists that these
teachers, and possibly teachers in general, are likely to report that they are very

confident in their ability to employ a vanety of instructional activities when teaching
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reading and are also confident that most strategies will positively influence reading
achievement. This tendency for teachers to report overconfidence in teaching has
been previously documented (Lanier & Little, 1986; Zimmerman, 1996).

Another concemn is the response scale for the reading outcome expectations
scale. The lack of step order indicates participants did not use category 2 (disagree)
as expected by the model. Further analysis to find the optimal catcgorization for

this scale may be a focus for future research.

Study 6: Rasch Analyses of Teacher Efficacy Instrument (Mathematics)

Participants

Of the 750 instruments mailed 257 were returned [or a return rate of 34%. Of
the 257 instruments, 180 were retumned completed. The 77 that were returned
incomplete were most often accompanied with hand written notes from the
participants indicating that they did not teach math in their current teaching
assignment. The final pool of 180 participants included 167 females and 13 males
with a mean age of 43 years (SD = 10.07, ranging from 23 - 61 years of age) and
an average of 16 years of teaching experience (SD = 9.20, ranging from 1 - 40
years of teaching). The participants included 163 Caucasians and 12 African
Americans with 5 not reporting. [nstruments were returned from a fairly even
distribution of teachers at each grade level (K=26, 1=27, 2=33, 3=26, 4=20, 5=21,
6=15, with 12 not reporting). The average number of years participants had been
teaching at their present grade level was 10 years (SD = 8.10, ranging from

1 - 38 years).

107



Instrument and Procedures

The Mathematics Efficacy and Outcome Expectations Instrument can be viewed
in Appendix I. The 180 instruments completed and returned were analyzed using
the same computer program and same procedures described above for the Reading
[nstrument.
Results

Mathematics Efficacv Expectation items. The initial calibration of the twenty-

four math cfficacy expectation items indicated the data fit the model well with global
mean square Infit and Outfit statistics for itcms of .96 and .99, respectively, and for
persons of 1.07 and .99, respectively. Examination of the individual item Infit and
Outfit statistics (see Table 12) revealed two items (i. €., 5 and 21) with both values
outside of the acceptable range. These items are potentially measuring a construct
other than that defined by the remaining items. These two items were dropped, and
[ performed a second calibration of the remaining twenty-two items.

Recalibration of the twenty-two math efficacy expectation items indicated the
data fit the model well with global mean square Infit and Qutfit statistics for items of
.93 and .97, respectively, and for persons of 1.05 and .97, respectively.
Examination of the individual item Infit and Outfit statistics (see Table 13) revealed
one item (item 24) with both values outside of the acceptable range. Since one item
is within the approximate 5% Type I error rate, no items were eliminated and
analysis of the mathematics efficacy expectations scale continued with these 22
items.

The average measures were in ascending order indicating that persons

responding to each successive response category had increasing average ability
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Table 12

Initial [tem Fit Statistics in Outfit Order for Mathematics Efficacv Expectations Scale

Inf1t Outfit

[tem Measure _Error Mean Square Mean Square
21. use spreadsheet activities  1.38 .07 1.41 1.62
5. timed practice tests -.66 12 1.64 1.61
24. author mulumedia 2.10 .07 1.35 1.44
22. use World Wide Web 1.84 .07 1.14 1.18
6. drill and practice software .59 .08 1.25 1.18
18. learning experniences for .55 .08 .87 1.15

diverse learners
4. hands-on manipulatives  -1.00 .13 1.13 1.13
9. challenging seatwork -.68 12 .97 1.08
17. selecing computer software .74 .08 1.00 1.04
20. organize activities according .37 .09 .87 1.03

to student background
3. cooperative groups -.56 .11 1.09 1.01
12. activities using computers .63 .08 1.06 .98
23. use videodiscs 1.08 .07 91 .95
16. use computer tutorials .66 .08 .82 .84
14. use computer games 48 .08 .88 .83
11. prepare engaging matenials  -.70 .12 .78 .81
8. plan effective lessons -.44 .11 .86 .81
7. integrate math activities -1.17 .14 .64 77
2. whole group instruction  -1.72 .16 .94 .76
1. provide worked examples -1.54 15 .81 75
15. adjust to student skills -12 .10 .69 75
19. instruction based on student .01 .09 .60 75

interest
10. small group instruction -1.47 .15 .74 .63
13. adjust to leaming needs -35 .11 .59 .62
MEAN .00 .10 .96 .99
S.D. 1.02 .03 .26 27
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Table 13

Final Item Fit Statistics in Difficultv Order for Mathematics Efficacv Expectations Scale

[nfit Outfit

[tem Measure _ Error Mean Square Mean Square
24. author multimedia 221 .07 1.47 1.56
22. use World Wide Web 1.94 .07 1.18 1.21
23. use videodiscs 1.15 .07 .97 1.06
17. selecting computer software .80 .08 .98 .99
16. use computer tutorials 71 .08 82 .87
12. acuvities using computers .68 .08 1.06 .98
6. drill and practice software .64 .08 1.25 1.18
18. learning experiences for .60 .08 .90 1.15

diverse leaners
14. use computer games 53 .08 .88 .83
20. organize activities according .42 .09 .90 1.10

to student background
19. instruction based on student .05 .10 .61 .79

interest
15. adjust to student skills -.09 .10 12 .78
13. adjust to leamning needs -33 11 .62 .66
8. plan effective lessons -42 A1 .88 .87
3. cooperative groups -.55 11 1.15 1.13
9. challenging seatwork -.67 12 1.00 1.11
11. prepare engaging matenials  -.69 12 .18 .81
4. hands-on manipulatives -1.00 13 1.15 1.16
7. integrate math activities -1.18 .14 .64 77
10. small group instruction -1.49 .15 75 .62
1 provide worked examples -1.56 15 .84 .82

whole group instruction _ -1.74 16 97 .81
All [tems
MEAN .00 .10 93 .97
S.D. 1.05 .03 21 22
All Persons
MEAN 1.64 30 1.05 .97
S.D. 1.07 1 .69 Sl

Category
1 2 3 4 S

Average Measures -.92 -.56 -.03 .64 1.50 2.78
Step Calibration Measures -.98 -.48 -.67 .23 1.90
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measures. But, the step calibration measure between response category 3 and
response categorv 4 was out of order (see Table 13) indicating that response
category 3 was never the most probable response at some point along the response
continuum. Participants found it easier to respond to the items with “somewhat
agree” rather than “somewhat disagree” after deciding not to respond with
“disagree.” This lack of ordered response categories may indicate the nced to
combine or omit categories from the response scale.

The scale had an item separation and reliability of 9.49 and .99 and person
separation and reliability of 2.77 and .88. The scale identificd 12.99 distinct item
difficulty strata that the participants distinguished and 4.03 distinct math cfficacy
strata distinguished by the items. Both of these are above the criteria of two strata
needed for the scale to be useful in distinguishing individuals with high efficacy and
low efficacy.

Table 13 provides the items in difficulty order from most to least difficult along
with their measures and other statistics. Figure 4 presents the map of items against
persons. Persons with higher mathematics efficacy and items more difficult to
endorse are located toward the top of the map with persons of lower mathematics
efficacy and items easier to cndorse near the bottom. Both of these were used to
assess the extent to which the items defined the underlying continuum from easy to
difficult and if participants were sufficiently dispersed along the same continuum.
The range of item calibrations was from 2.21 (item 24) to -1.74 (item 2) logits.
Investigation of the ordering of these items provided evidence of construct validity
given that the items seemed to be logically ordered from least to most difficult and

were relatively congruent with results from content validity study three. A notable
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exception is that ttem 6 (dnill and practice software) was identified as difficult rather
than easy as in the content validity studyv.

Conceptually, I could group the items into three difficulty groups. Just as with
the reading efficacy items, the easiest items to agree with were those assessing
efficacy for the more global, generic, or common instructional activities used by
most teachers, including whole and small group instruction, using hands-on
manipulatives, planning effective lessons. and providing worked examples. The
common use of these activities is likely to lead teachers to more easily agree that
they have confidence in their ability to employ these strategies. The more difficult
items to agree with were those assessing efficacy for instructional activities related
to individualizing instruction, including organizing activities according to student
background or based on student interests, adjusting activities to individual learning
nceds, and providing learning experiences for diverse leamners. These activities
certainly require more knowledge and skill as well as effort and time, and it is
therefore possible that teachers would find it more difficult to agree that they have
confidence in their ability to employ these strategies when teaching math. The most
difficult items for participants to endorse were those instructional activities related to
integrating technology into math instruction, including using videodiscs and
computer games, selecting computer software, and providing activities for use of
the World Wide Web or multimedia authoring tools. These activities require
specific training, knowledge, and skills related to technology which many teachers
may not possess or may be in the early stages of developing considerning the recent

spread of and encouragement for technology use in classrooms. Thus, these are the
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least likely items to which teachers are willing to agree that thev have confidence in
their ability to employ these instructional activities.

Although several item difficulty strata and person efficacy strata were
disunguished, the items do not span the entire continuum of person ability. The
average item measure was 0.0 logits (SD = 1.05) and the average person measure
was 1.64 logits (SD = 1.07). Only a few of the most difficult items (i. e., items 22
and 24) are above the average person measure indicating that the scale is failing to
assess the higher end of the mathematics efficacy continuum.

Mathematics OQutcome Expectation Items. The initial calibration of the twenty-
four mathematics outcome expectation items indicated the data fit the model well
with global mean square Infit and Outfit statistics for items of .96 and 1.01,
respecuvely, and for persons of 1.02 and 1.00, respectively. Examination of the
individual item Infit and Qutfit statistics (see Table 14) revealed four items (i. e., 5,
9, 19 and 20) with values outside of the acccptable range. These items are
potenually measuring a construct other than that defined by the remaining items.
These {our items were dropped, and I performed a second calibration of the
remaining twenty items.

Recalibration of the twenty mathematics outcome expectation items indicated the
data fit the model well with global mean square Infit and Outfit statistics for items of
.95 and 1.03, respectively, and for persons of 1.01 and 1.03, respectively.
Examination of the individual item Infit and Outfit statistics (see Table 15) revealed
that one item (item 4) had an Outfit value (1.64) outside the acceptable range upon

recalibration. Since one item is within the hypothesized 5% Type I error rate, no
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Table 14

Initial [tem Fit Statistics in Outfit Order for Mathematics Qutcome Expectations Scale

[nf1t Outfit

[tem Measure _ Error Mean Square Mean Square
9. challenging seatwork 45 .10 1.75 1.80
5. umed practice tests 24 .10 1.52 1.62
19. instruction based on student .41 .10 1.40 1.50

interest
20. organize activities according .59 .09 1.33 1.48

to student background
4. hands-on manipulatives -75 12 1.16 1.27
22. use World Wide Web 1.25 .08 1.06 1.18
24. author multimedia 1.34 .08 .98 .10
18. learning expenences for -35 .11 1.02 1.06

diverse learners
8. plan effective lessons -39 11 .94 1.02
1. provide worked examples  -.79 12 1.03 1.00
10. small group instruction -.83 12 .87 1.00
3. cooperative groups -.08 .10 .95 1.00
2. whole group instruction -44 11 .93 .94
13. adjust to learning needs -.89 A2 .86 .89
6. dnll and practice software 28 .10 .86 .85
11. prepare engaging materials -.83 12 .65 .81
23. use videodiscs .89 .09 .80 .79
15. adjust to student skills -.53 11 .74 .78
14. use computer games .00 .10 7 77
21. use spreadsheet activities 1.38 .08 71 .75
17. selecting computer software .16 .10 75 .72
16. use computer tutorials 24 .10 .70 .69
12. activities using computers 13 .10 .65 .64
7._integrate math activities ~ -1.47 .14 .69 .62
MEAN .00 .10 .96 1.01
S.D. 74 .01 28 31
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Table 15

Final Item Fit Statistics in Difficuity Order for Mathematics Outcome Expectations Scale

Infit Outfit
Item Measure _Emor Mean Square Mean Square
21. use spreadsheet activities  1.70 .09 .82 .88
24. author multimedia 1.65 .09 1.09 1.19
22. use World Wide Web 1.55 .09 1.12 1.22
23. use videodiscs 1.11 .10 .86 .85
6. dnll and practice software A4l A1 .99 .97
16. use computer tutorials 35 A1 .76 .76
17. selecting computer software .27 11 79 .78
12. activities using computers 23 11 .64 .63
14. use computer games .08 1l .80 .79
3. cooperative groups -.01 11 1.05 1.07
18. learning experiences for -31 12 1.13 1.24

diverse learners
8. plan effective lessons -.36 12 1.13 1.34
2. whole group instruction -41 12 1.11 1.16
15. adjust to student skills -.51 12 .82 .89
4. hands-on manipulatives -.76 A2 1.28 1.64
l. provide worked examples  -.81 A2 1.22 1.25
10. small group instruction -.86 .13 .97 1.26
11. prepare engaging matenals -.86 13 .68 1.03
13. adjust to learning needs -2 13 .96 1.03
7. _integrate math activities -1.56 .14 73 .68
All Items
MEAN .00 11 .95 1.03
S.D. .90 .01 18 25
All Persons
MEAN 2.13 35 1.01 1.03
S.D. 1.18 .09 .67 .76
Category
| 2 3 4 S 6

Average Measures -1.36 -33 A7 1.11 2.11 3.40
Step Calibration Measures -2.08 -1.10 =71 .98 2.92
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items were eliminated and analysis of the mathematics outcome expectations scale
continued with these 20 items.

The average measures and step calibration measures were both in ascending
order (see Table 15) indicating that persons responding to each successive response
category had increasing average ability measures and each response category was
the most probable response at some point along the response continuum.
Participants used each response category in stepwise fashion and did not find it
easy to skip a lower response category in favor of a higher category.

The scale had an item separation and reliability of 7.63 and .98 and person
separation and reliability of 2.79 and .89. The scale identified 10.50 distinct itcm
difficulty strata that the participants distinguished and 4.05 distinct mathematics
outcome strata distinguished by the items. Both of these are above the critenia of
two strata needed for the scale to be useful in distinguishing individuals with high
outcome and low outcome expectations in math.

Table 15 provides the items in difficulty order from most difficult to least
difficult along with their measures and other statistics. Figure 5 presents the map of
items against persons. Persons with higher mathematics outcome expectations and
items more difficult to endorse arc located toward the top of the map with persons
of lower mathematics outcome expectations and items easier to endorse near the
bottom. Both of these were used to assess the extent to which the items defined the
underlying continuum from easy to difficult and if participants were sufficiently
dispersed along the same continuum. The range of item calibrations was from 1.65
(item 24) to -1.56 (item 7) logits. Investigation of the ordering of these items

provided evidence of construct validity given that the items seemed to be logically
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ordered from least to most difficuit to endorse.

Once again the items could conceptually be grouped using the global.
individualized. and technology groupings of the mathematics cfficacy expectation
items. However, the same difference noted between the reading efficacy and
reading outcome items was also found in these analyses. There was some overlap
of the global activities with the activities related to individualizing instruction on the
easy to endorse end of the continuum. This overlap seems logical when
considering that the outcome expectations are assessing teachers’ confidence that
these activities will positively influence their students’ mathematics achievement. It
makes sense that teachers would easily agree that they were confident that
individualizing their instruction for each student according to their skills or learning
needs would positively influence mathematics achievement.

Again, although several item difficulty strata and person efficacy strata were
distinguished, the items do not span the entire continuum of person ability. The
average item measure was 0.0 logits (SD = .90) and the average person measure
was 2.13 logits (SD = 1.18). Even the most difficult item to endorse (item 24 with
a measure of 1.65 logits) did not exceed the average person measure indicating that
the scale is failing to assess the higher end of the mathematics outcome expectations
continuum.

Discussion

The above analyses provide strong evidence for construct validity and reliability
for mathematics efficacy and mathematics outcome expectations according to the
item fit, item difficulty hierarchy, and separation indices. While the content of the

mathematics efficacy items that were dropped (i. e., timed practice tests and
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spreadsheet activities) were initially thought to be part of the same construct as the
other items, the item fit statistics indicated otherwise. The high Infit and Outfit
values indicated excessive variability on these items. This is produced by a
surprising number of teachers scoring higher than expected on the item, and a
surprising number of others scoring lower than expected. This indicates that the
items are not contributing consistently to defining mathematics cfficacy or outcome
expectations measured by the other items. The way these items are measuring
teachers’ cfficacy and outcome expectations for teaching mathematics is not the
same as the way mathematics efficacy and outcome expectations are marked out by
the remaining items on each scale which fit together to provide general definitions
of the constructs. Why these items do not fit statistically could be the result of any
number of possible causes, but these data do not indicate which is at work here.
While an explanation for misfitting items is only an educated guess, one
possible explanation for the misfit of the “timed practicc tests” item may be that
teachers are either very likely or very unlikely to engage in this activity depending
on their views of the appropriateness of the strategy. In the past timed practice tests
were often used as a method of sharpening students’ computational skills and
preparing them for timed standardized achievement tests. Presently, current
thinking in student motivation discourages use of such strategies due to their focus
on performance rather than on learning. These two views that teachers possibly
possess may result in excessive variance in responses to such an item, whether it is
assessing an efficacy or outcome expectation. A final note on the “timed practice
tests” item that was dropped in both scales is that this item was also identified in the

item analyses of the pilot instrument as having a poor item-scale correlation.
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Obviously, this item seems to be assessing a construct other than the one intended.
The misfit of the “spreadshcet activities” could be due to the poor clarity of the itcm
content. My intention was to focus on the use of computerized spreadsheet
programs in mathematics instruction. Review of the item content indicated that this
focus was probably not as clear as it should have been.

The content of the mathematics outcome items that were dropped (i. c., timed
practice tests, instruction based on student interest, instruction based on student
background, and challenging scatwork) were initially thought to be part of the same
construct as the other items, but the item fit statistics indicated otherwise. The high
Infit and QOutfit values indicated excessive variability on thesc items. Intercstingly,
the “challenging seatwork” item was also dropped in the reading outcome scale. A
possible explanation is that teachers do not cven consider that an activity such as
seatwork has any bearing on student achievement in either math or reading. Or, it
might be these teachers interpreted “challenging” to mean “hard” and they do not
think that hard seatwork helps students learn. In contrast to the reading outcome
scale, teachers were not likely to include individualized instruction according to
student interest or background as appropriate for influencing achievement in the
mathematics domain. It may be that teachers feel students’ interest and background
have more bearing on their understanding of what they are reading than on their
understanding of mathematical concepts. Or, it may be that teachers could not think
of strategies they use that specifically incorporate student interests or backgrounds,
so they found it difficult to link these strategies to student achievement in math.

Once again, the slight variation of the instructional activities related to

individualizing along the difficulty continuum are important to note. These teachers



found it easier to endorse that individualized instruction will positively influence
student mathematics achievement, but it was more difficult for them to agree that
they had confidence in their ability to employ these strategies. These lower
mathematics efficacy expectations for individualizing instruction are likely to be the
better predictor of the effort and persistence teachers may exert to employ such
strategies. However, their willingness to admit that such activities are likely to
positively influence achievement (i. e., higher outcome expectations for
individualized instruction) may indicate that teachers couid be highly motivated to
gain additional knowledge and training on how to implement strategies for
individualizing instruction in math.

As with the reading scales, both sets of items determining the math efficacy and
math outcome scales did not secm to adequately assess the higher cnd of the
difficulty continuum. This may indicate that additional items need to be developed
that will assess the higher end of the efficacy and outcome continuums. The
possibility also exists that these teachers, and possibly teachers in general, are likely
to report that they arc very confident in their ability to employ a variety of
instructional activities when teaching math and are also confident that most
strategies wilil positively influence math achievement.

A final concern is the response scale for the mathematics efficacy expectations
scale. The lack of step order indicates participants did not use category 3
(somewhat disagree) as expected by the model. Further analysis to find the optimal

categorization for this scale may be a focus for future research.
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Study 7: Confirmatory Factor Analyses of Teacher
Efficacy Instruments (Reading and Mathematics)

The purpose of factor analysis is to examine the interrelationships among
instrument items and venify clusters of items that share sufficient variation to justify
their existence as a construct being measured by the instrument. Confirmatory
factor analysis (CFA) allows specification of a unique factorial solution, statistically
evaluates the fit of the model to the data, and suggests possible modifications for
model improvement (Mueller, 1996). Hambieton and Swaminathan (1985) noted,
however, that the use of correlations could lead to a factor solution with too many
factors, and that some of them may be “difficulty factors” found because of the
range of item difficulties among the items in the test. Similar concerns are voiced
by Banerji, Smith, and Dedrick (1997) who caution researchers to carefully
consider the analytic tools to use when examining properties of a scale and make a
choice based upon the purposes of the scaling. When these points are considered it
seems possible that CFA may not vield a desirable solution due to the identification
of difficulty factors.

Participants, Instruments and Procedures

Participants and the instruments used for this study were descnibed previously
in studies five and six and will not be repeated here. For the present study, two
confirmatory factor analyses (CFA) were conducted. The first CFA used the forty-
one items on the Reading Efficacy and Outcome Expectations Instrument remaining
from the Rasch analyses. The second CFA used the forty-two items on the
Mathematics Efficacy and Outcome Expectations Instrument remaining from the

Rasch analyses. I used the computer program EQS (Bentler, 1995) with correlation
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matrices as input and maximum likelihood as the estimation procedure. Each CFA
specified that (a) responses could be explained by a two factor model; (b) the two
factors were correlated; (c) each item would be free to load on one specified factor,
with zero loadings on the other factor: and (d) the error terms for the items would
be uncorrelated.

Resuits

Reading Efficacy and Outcome Expectations [nstrument. The hypothesized

two-factor model for the reading instrument did not provide satisfactory fit to the
data [x? (778) = 4625.01, p < .001: CFI = .52; GFI = .36; AGFI = .29]. The

reported chi-square is significant indicating a poor fit. The ratio of chi-square to df
is approximately 6:1 which is greater than the 5:1 rule of thumb for acceptable
model-data fit. In addition, all other indices are well below the .90 needed for
indication of acceptable {it. Given this inadequate model-data fit, | decided to
examine the multivariate Lagrange Multiplier (LM) tests, which identify fixed
parameters that if estimated would lead to improved model fit. These tests indicated
specific error terms that if allowed to covary would improve model-data fit.

The examination of the multivariate LM tests revealed that correlating error
terms of items related to one another by their difficulty rank established in the Rasch
analyses would improve model fit. Table 16 provides the first 24 sets of error
terms identified by the multivariate LM tests to improve model-data fit and
illustrates this hypothesized conclusion. Those pairs marked by an “*” were the
difficult items among the reading efficacy items. Those pairs marked by a “#” were
those easier efficacy items near the lower end of the difficulty continuum provided

in Table 9 (see page 94). A similar pattern holds for the reading outcome items.
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Table 16

Multivaniate Lagrange Multiplier Tests for Reading [nstrument

Step  Parameter Instrument [tem _ Chi-square  D.E. Probability
1 EI9,E18 REE19,.REE18 147.143 1 0.0001
$2 E47EA4S ROE23.ROE21 287.000 2 0.0001
+3  EA43E42 ROE19.ROE18 422.100 3 0.0001
+4  E42,E38 ROEI8,ROE14 553.847 4 0.0001
*5  E23,E21 REE23,REE21 671.866 5 0.0001
*6  E24E23 REE24,REE23 795.750 6 0.0001
+7 EA43,E38 ROEI19,ROE14 906.657 7 0.0001
$8 E48E47 ROE24.ROE23  1013.481 8 0.0001
$9 E48,E45 ROE24 ROE21 1123.533 9 0.0001
*10 E24,E21 REE24,REE21 1223.448 10 0.0001
+11 E35E30 ROE11,ROE6 1323.316 11 0.0001
+12 E32E26 ROES8,ROE2 1417.763 12 0.0001
+13 E43,E26 ROEI19,ROE2 1508.135 13 0.0001
#14 EI1LE6 REEI11,REE6 1594.334 14 0.0001
+15 EA2,E26 ROEI18,ROE2 1679.471 15 0.0001
+16 E42,E32 ROEI18,ROE8B 1766.123 16 0.0001
+17 EA3,E32 ROEI19,ROE8 1850.099 17 0.0001
+18 E30,E28 ROE6,ROEA 1930.977 18 0.0001
#19 EI1ES REEI11,REE8 2010.221 19 0.0001
#20 EI2ELl REE12,.REEl11 2089.137 20 0.0001
#21 EI11,E9 REE11.REE9 2165.708 21 0.0001
#22 EI2E2 REE12,REE2 2235.118 22 0.0001
+23 E38,E32 ROE14,ROEB 2303.466 23 0.0001
+24 E38E26 ROE14.ROE2 2372.083 24 0.0001

Note. REE=Reading Efficacy Expectation item, ROE=Reading Outcome
E;(pectauon Item, “*” = difficult reading efficacy items, “#” = easy reading efficacy
items, “$” = difficult reading outcome items, “+" = easy reading outcome items.
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Those pairs marked by a “$” were the difficult items on the rcading outcome scale
(see Table 11, page 100). Those pairs marked by a “+” indicate that the error terms
of those easier reading outcome items should be ailowed to correlate to improve
model-data fit. This pattern continued throughout the rest of the multivariate LM
tests with errors grouping together according to their difficulty level. Apparently,
the results of the CFA arc unsatisfactory because the covariation of items due to
their difficulty level are indicating that additional factors (perhaps “difficulty”
factors) should be included in the model. This finding leads me to assume that
CFA may be an inappropriate technique for assessing dimensionality when a
continuum of difficulty is underlying that dimension. Therefore, no further model
modifications were made and the poor model-data fit was accepted as an
idiosyncrasy of the constructs [ was attempting to assess. My hypothesis regarding
the poor model-data fit due to the continuum of difficulty underlying the reading
efficacy and outcome dimensions warrants further investigation in later studies.

Mathematics Efficacv and Expectations Instrument. The hypothesized two-

factor model for the math instrument also did not provide satisfactory fit to the data
[x’ (818) = 3426.64, p < .001; CFI = .52; GFI = .39; AGFI =.32]. The reported

chi-square is significant indicating a poor fit. However, the ratio of chi-square to df
is approximately 4: 1 which is less than the liberal ratio of 5:1 rule of thumb for
satisfactory model-data fit. But, all other indices are well below the .90 needed for
indication of acceptable fit. Examination of the multivariate LM tests revealed much
of the same pattern as these tests for the reading instrument. Correlating error terms
of items related to one another by their difficulty rank established in the Rasch

analyses would improve model-data fit. Table 17 provides
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Table 17

Multivaniate Lagrange Multiplier Tests for Reading [nstrument

Step Parameter Instrument item  Chi-squarc ~ D.F. Probability
+1  E39,E37 MOE15MOEI13 99.490 l 0.0001
#2 E2El MEE2MEELI 195.034 2 0.0001
+3  E35E31 MOE11 MOE7 282.225 3 0.0001
4 E24,E22 MEE24 MEE22 367.355 4 0.0001
#5 EILE7 MEE11 MEE7 435.512 5 0.0001
*6 EI9EILS MEEIS MEE15 500.507 6 0.0001
*7 E20EI19 MEE20MEE19 566.527 7 0.0001
$8 E42E38 MOEISMOEI4  621.161 8 0.0001
+9  E34E26 MOE10MOE2 675.104 9 0.0001
$ 10 E42E36 MOEISMOEI2  724.961 10 0.0001
#11 EILEIO MEEI11.MEE10 773.897 11 0.0001
12 EA8 E46 MOE24 MOE22  822.421 12 0.0001
*13 E20EILS MEE20MEE15 870.821 13 0.0001
+14 E26,E25 MOE2MOEI]1 918.865 14 0.0001
$1S E27E26 MOE3 MOE2 967.607 15 0.0001
*16 EI9EI3 MEEISMEE13  1015.327 16 0.0001
*17 EI5EI3 MEEISMEE13 1061.534 17 0.0001
*18 EI5El4 MEEISMEE14 1108.723 18 0.0001
+19 E35E34 MOE11MOEI0O 1153.831 19 0.0001
+20 E34E31 MOE10MOE7 1200.527 20 0.0001
+21 E31,E26 MOE7MOE2 1246.912 21 0.0001
#22 E7E2 MEE7MEE2 1290.604 il 0.0001
#23 EIOE7 MEE10MEE7 1335.094 23 0.0001
#24 ESE7 MEES MEE7 1379.039 24 0.0001

Note. MEE=Mathematics Efficacy Expectation Item, MOE=Mathematics Outcome
Expectation [tem, “*” = moderately difficult math efficacy items. “#” = casy math
efficacy items, “$” = moderately difficult math outcome items, “+” = easy math
outcome items.
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the first 24 sets of error terms identified by the multivariate LM tests to improve
model-data fit and illustrates this hypothesized conclusion. Those pairs marked by
an “*” were the moderately difficult of the math efficacy items falling in the middle
of the continuum in Table 13 (see page 110). Those pairs marked by a “#” were
those easy efficacy items near the lower end of the difficulty continuum provided in
Table 13. A similar pattern holds for the math outcome items. Those pairs marked
by a “$” were the moderately difficult items on the math outcome scale (see Table
15, page 116). Those pairs marked by a “+” indicate that the error terms of those
casy math outcome items should be allowed to correlate to improve model-data fit.
This pattern continued throughout the rest of the multivariate LM tests. Again, the
results of the CFA are unsatisfactory because the covanation of items due to their
difficulty level are indicating that additional factors (possibly “difficulty” factors)
should be included in the model. No further model modifications were made and
the poor model fit was accepted as an idiosyncrasy of the constructs [ was
attempting to assess.
Discussion

Evaluation of the construct validity for these instruments using confirmatory
factor analyses was inappropriate when considering the theoretical basis of scale
construction used to develop these instruments. Banerji, Smith, and Dednck
(1997) suggested that “the applicability of factor analytic or Rasch techniques for
examining dimensionality should be decided based upon the purposes of scaling
and the processes used to operationalize the construct” (p. 81). The purpose of
scale construction in this project was to be able to scale items along a continuum of

easy to endorse to difficult to endorse. When operationalizing the constructs of
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teacher efficacy and outcome expectations. [ developed the content of the items with
the goal of intentionally creating a continuum of easy to difficult instructional
strategies or activities and I attempted to order the items by difficulty on the
hypothesized scales.

Propertics of item order like I intended are not well detected by correlational
techniques such as factor analysis (Banerji, Smith, & Dedrick, 1997). [n fact,
factor analysis procedures often group items based on their difficulty rather than
shared content (Hambleton & Swaminathan, 1985). As evidenced by the
multivariate LM tests, the CFAs identified groups of items that should be allowed to
corrclate in order to improve model-data fit. These items were grouped according
to their relative level of difficulty as identified by the Rasch procedures. Logically,
participants’ rcsponses to these items falling at similar levels of difficulty would
likely correlate with one another. However, in such instances where difficulty is
not the dimension of concem but the continuum along which items were ordered,
CFA is unable to detect the dimensionality of the construct of interest. Rasch
models are much more appropnate and useful when the process of scale
construction was deliberately designed to vield an ordering of items that fits the
specifications of the Rasch model (Banerji, Smith, & Dedrick, 1997).

The poor results obtained from the above CFA procedures provided clear
evidence for the need to heed Banerji, Smith, and Dedrick’s (1997) suggestions.
Selection of analytic tools for examining properties of a scale should be done
carefully to avoid misleading results. In particular, researchers in the area of

efficacy should be careful when examining the dimensionality of their instruments,
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especially if they have attempted to tap Bandura’s cfficacy dimension of magnitude

by deliberately including items of varying difficuity levels.

Study 8: Criterion-related Validity

Participants, Instruments and Procedures

Participants for this study were described previously in studies five and six and
will not be repeated here. Measures of efficacy and outcome expectations are
theonzed to correlate with behavioral reports or measures of effort, persistence, and
choice. Therefore, several additional items were added to the survey instrument
and administered simultaneously in order to assess these behaviors. These 1tems
are included with each instrument in Appendices H and I. Each instrument included
items related to effort, persistence, and choice in each content domain and also
related to technology integration. The technology-related items were assessed in the
event that these efficacy and outcome expectation items were identified as tapping a
different dimension. The previous analyses did not indicate the need to separate the
technology-related items and eliminated the nced for using the technology-related
criterion items. Also, a portion of the teachers failed to complete these items due to
no access to technology or in the event that another teacher was responsible for this
area of instruction. Therefore, these criterion-related validity items related to
technology were not used in the following analyses. Those that were used are
included in Table 18 for clarity.

The answer for the first item indicated teachers’ preference for teaching the four
major content areas. Based on theory I hypothesized that a teacher high in efficacy
expectations for a specific content area would be more likely to rank that content

area as the preferred one; therefore 1 expected a negative correlation between the
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Table 18

Criterion-related Validitv [tems for Assessing Effort. Persistence, and Task

Preference

Item and Response Format

1.

19

Please rank order your preference for teaching the following subjects to your
students. The subject you most prefer to teach should receive a rank of “1”.

Y our next subject preference should receive a rank of “2” and so on up to a rank
of “4”.

Science Math Reading Social Studies

Students often vary in the way they participate and engage in activities in their
class. In your opinion, approximately what percentage of the students in your

class are actively engaged in the reading (math) lessons on a typical day?
%

. Approximately how much time (in minutes) do vou spend in a typical week

planning and preparing materials for teaching Reading (Math) ?

Approximately how much time (in minutes) do you spend in a typical week
engaged with your students in activities related to Reading (Math)?

SD DSWDSWA A SA
Compared to the normal effort [ exert teaching 1 2 3 4 5 6
Reading (Math), [ put more effort into working with a

student who 1s not making progress in his/her

reading ability.

(8]
w
H
(V)]
(@)

Compared to the normal effort [ exert teaching 1
Reading (Math), [ put more effort into developing
enrichment activities for students who have above
average reading ability.

. Compared to the normal effort [ exert planning in 1 2 3 4 5 6
other subject areas, [ put more effort into planning
daily Reading (Math) instruction.

. [ continue working with a student until he or she 1 2 3 4 5 6
learns essential reading (math) skills.
[ continue to try a variety of instructional strategies 1 2 3 4 5 6
until I find a strategy that is effective with my students
in Reading (Math).

(table continues)
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Item and Response Format

10.1 try a variety of approaches to teaching Reading (Math) 1
in order to discover stratcgies that motivate my students
to improve their reading ability.

11. I feel I have control over my students’ achievement 1
in Reading (Math).

12. Teaching Reading (Math) is stressful. 1

13. I think teachers in my building can affect student 1
achievement in Reading (Math) more than me.

14. I feel responsible for my students’ achievement 1
in Reading (Math).

19

19

19

9

9
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efficacy expectation measures and the preference rank for the corresponding
content area. Tcachers’ perceptions of student engagement during instruction in a
specific content area (item 2) was hypothesized to be positively correlated with the
corresponding efficacy and outcome expectation measures. The third and fourth
items asked teachers to report the amount of time (in minutes) they spend planning
for and engaged in instruction in reading or math during a week. Bandura’s theory
and researchers in teacher efficacy have suggested that teachers who have greater
efficacy and outcome expectations in a given area will spend more time planning for
and engaging in instruction in that content area. Thus, positive correlations were
expected between each of the measures of teacher planning and teacher engagement
and their corresponding efficacy and outcome expectations measures.

To investigate the relationships between measures of reading and math efficacy
and outcome expectations and teachers’ effort and persistence in teaching reading or
math, [ developed three items each to assess effort and persistence in teaching
reading or math (items five through seven and eight through ten, respectively, in
Table 18). Theory predicts that each subscale measure of effort and persistence
would have a positive correlation with its corresponding efficacy and outcome
expectations measure. Additional items found in Table 18 assessed teachers’
feelings of responsibility and control over their students’ achievement, their beliefs
about their effectiveness compared to other teachers, and the degree to which they
felt teaching reading or math was stressful. These items were included due to
previous research by Ashton (1984) and Ashton, Webb, and Doda (1983) who
reported that these feelings or beliefs could be distinguished among high and low
ef] ﬁwcy teachers and hypothesized that they would also be related to teacher effort
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and persistence. The stress and teacher comparison items were reverse scored prior
to analyses. [ hypothesized that cach of these items would have a positive
correlation with the corresponding efficacy and outcome measures. The
participants responded to items five through fourteen using the same 6-point Likert
scale as the efficacy and outcome expectation items. All correlations used the
person ability measures for math and reading cfficacy and outcome expectations
obtained from the Rasch analyses.
Results

Since the low number of items measuring cffort and persistence made it unlikely
that Rasch analyses would yield meaningful results, subscale reliabilities were
calculated for each of the three items measuring effort and persistence. This
procedure resulted in very low subscale rcliabilities between .29 and .38 for the
four subscales in math and reading. This was partially due to the low number of
items for each scale. Examination of the correlation matrices for each set of 10
criterion items revealed that the majonty of correlations among the items were
between .20 and .67. Because measures of effort and persistence are likely to be
positively correlated and the correlations among many items were satisfactory, all
items (items five through fourteen in Table 18) were combined and [ performed
Rasch analyses for each content area. The Rasch analyses assessed the
unidimensionality of the items, allowed diagnosis of misfitting items, and provided
an estimate of reliability. Rasch procedures also vielded person ability measures
that could be used in the correlation analyses. These interval measures, rather than
ordinal measures obtained from averaging the Likert responses, are more

appropriate to use in statistical analyses.
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The initial calibration identified the item assessing stress had poor fit for both
reading and math. Apparently, stress is not tapping the same construct as the other
effort and persistence-related items. The recalibration of each set of items with the
stress item dropped for reading and math vielded satisfactory item fit and scale
reliability for each. The final item and scale fit statistics for reading and math are
presented in Tables 19 and 20.

Recalibration of the reading items indicated the data fit the model well with
global mean square Infit and Outfit statistics for items of .99 and .99, respectively,
and for persons of 1.03 and .99, respectively. Examination of the individual item
Infit and Outfit statistics (see Table 19) revealed that item 5 (try strategies for
effectiveness) had an Outfit value (.59) slightly outside of the acceptable range.
Since one item is within the approximated 5% Type [ error rate, no items were
eliminated. The average measures were in ascending order indicating that persons
responding to each successive response category had increasing average effort
measures. However, the step calibration measure between response category 3 and
response category 4 was out of order indicating that response category 3 was never
the most probable response at some point along the response continuum.
Participants found it easier to respond to the items with “somewhat agree” rather
than “somewhat disagree” after deciding not to respond with “disagree.” This lack
of ordered response categories may indicate the need to combine or omit categories
from the response scale. The scale had an item separation and reliability of 6.03
and .97 and person separation and reliability of 1.57 and .71. The scale identified
8.37 distinct item difficulty strata that the participants distinguished and 2.43

distinct reading effort strata distinguished by the items.
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Table 19

Final [tem Fit Statistics for Reading Effort Scale

[nfit Outfit
[tem Measure___Error Mean Square Mean Square
effort for planning instrucion .36 .08 1.20 1.29
effort for stud. w/poor progress -.05 .08 1.24 1.29
effort for ennichment activities .84 .07 1.15 1.25
comparison w/other teachers 31 .08 1.23 1.20
responsible for achievement -.36 .09 1.15 1.09
control over achievement .59 .07 .83 .84
continue working w/student -.16 .09 .68 .69
try approaches to motivate -.90 .10 .76 .68
tryv strategies for effectiveness ~ -.62 .10 .63 .59
All [tems
MEAN .00 .08 .99 .99
S.D. 4 01 24 27
All Persons
MEAN 1.16 42 1.03 .99
S.D. .79 .08 17 .69
Table 20
Final [tem Fit Statistics for Mathematics Effort Scale

Infit Outfit
Item Measure Erro Mean Square Mean Square
comparison w/other teachers 34 .08 1.25 1.27
effort for stud. w/poor progress -.25 .09 1.25 1.22
effort for planning instruction  1.08 .08 1.13 1.13
responsible for achievement -.94 11 1.20 1.13
effort for enrichment activities 1.07 .08 .90 .88
control over achievement .62 .08 .83 .85
try strategies for effectiveness  -.80 11 .84 .83
try approaches to motivate -.82 11 .82 .79
continue working w/student -.29 .09 .15 75
All Items
MEAN .00 .09 1.00 .98
S.D. 76 .01 .20 .19
All Persons
MEAN 1.40 .41 1.00 .98
S.D. 72 .07 .65 .65
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Recalibraton of the math items indicated the data tit the model well with global
mean square [nfit and Outfit statistics for items of 1.00 and .98, respectively, and
for persons of 1.00 and .98, respectively. Examination of the individual item Infit
and Quutfit statistics (see Table 20) revealed no misfitting items. The average
measures were not in ascending order and indicated that persons responding in
category 1 (strongly disagree) had a higher average ability than persons responding
in category 2 (disagree). However, the step calibration measures were in ascending
order. The scale had an item separation and reliability of 7.72 and .98 and person
separation and reliability of 1.51 and .69. The scale identified 10.63 distinct item
difficulty strata that the participants distinguished and 2.35 distinct math effort strata
distinguished by the items. The person ability (effort) measures obtained from each
of these analyses were used in the following correlational analyses.

The means, standard deviations, and ranges were calculated for the efficacy and
outcome expectations scales, the effort scales, student engagement, teacher
planning, and teacher engagement for reading and mathematics. These are reported
in Table 21. Overall. participants completing the reading instrument reported
spending more time planning for and engaged in reading instruction than did the
participants completing the math instrument. Participants completing the math
instrument reported higher efficacy expectations, outcome expectations. and effort
for teaching than participants completing the reading instrument.

Tables 22 and 23 report the correlations calculated between each of the criterion
variables (subject preference rank, student engagement, teacher planning, teacher
engagement, and teacher effort) and the efficacy and outcome expectations in each

content domain. as well as the correlation between efficacy and outcome
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Table 21

Descriptive Statistics for Criterion-related Validitv Measures

Measure Mean SD Range
Reading

Efficacy Expectations 1.44 1.31 -1.07 - 6.18
Outcome Expectations 2.01 1.67 -542 - 6.80
Effort for Teaching Reading 1.16 .79 -1.60 - 3.54
Teacher Planning Time 111.96 min. 86.24 15.00 - 600.00
Teacher Engagement Time 389.45 min. 264.06 15.00 - 1000.00
Student Engagement Percentage 86.82 % 14.78 20.00 - 100.00
Mathematics

Efficacy Expectations 1.74 1.26 -42 - 6.20
Outcome Expectations 2.28 1.42 -1.30 - 7.00
Effort for Teaching Math 1.40 .72 =22 - 538
Teacher Planning Time 96.92 min.  83.88 15.00 - 600.00
Teacher Engagement Time 270.02 min. 183.85 30.00 - 1000.00
Student Engagement Percentage 84.19 % 18.84 20.00 - 100.00
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Tabie 22

Criterion-related Validitv Correlational Analvsis for Reading

Preference Tchr Tchr Student

Effort Rank Plan Engage Engage Outcome
Efficacy 20*x -.03 .03 .01 .16* S54*x
Qutcome 20%* .01 -.04 10 A1
*p<.025 **p<.0001
Table 23
Crterion-related Validity Correlational Analysis for Mathematics

Preference Tchr Tchr Student

Effort Rank Plan Engage Engage Outcome
Efficacy 21% -.04 -.03 .14 .10 A4%*
Qutcome 46** =04 .01 .01 .02

* p<.00S **-g <.0001
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expectations. [ obtained partial confirmation {or the validity of the inferences from
these instruments given the positive and significant correlations between the
measures of effort and the measures of efficacy and outcome expectations.

Reading efficacy and reading outcome expectations were significantly and
equally correlated with effort (r = .29 for both). However, only reading efficacy
expeclations were correlated with teachers’ perceptions of the percentage of
students engaged in reading lessons on a regular basis. Those teachers who
perceived a higher percentage of their students were engaged during instruction also
reported confidence in their ability to teach reading. There were no other significant
correlations among the reading measures except for the expected positive correlation
between reading efficacy and reading outcome expectations (r = .54).

Mathematics efficacy and mathematics outcome expectations were each
significantly correlated with cffort (r =.21 and r =46, respectively). Here,
mathematics outcome expectations are correlated higher with the measure of effort.
This indicates that in the content domain of mathematics teachers are more likely to
put forth effort when teaching if they have higher confidence in the ability of the
instructional strategies to influence math achievement. There was also a positive
correlation between the math efficacy and math outcome measures (r = .44).
Discussion

These results are encouraging in that they provide partial evidence for the
validity of inferences made from these instruments. The positive and significant
correlations of the efficacy and outcome expectation measurés with measures of
teachers’ self-reports of effort in teaching allow us to hypothesize with some

confidence that efficacy and outcome expectations as measured by these instruments
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can be used to predict the amount of effort and persistence teachers are likely to put
forth when teaching. This evidence supports Bandura's expectancy theory and his
hypothesis that efficacy and outcome expectations are related to reports of effort and
persistence. Within this study, it is interesting to note that within the reading
domain, efficacy and outcome expectations were equally correlated with measures
of effort. However, within the mathematics domain, outcome expectations were
more highly correlated with effort than efficacy expectations. The above findings
do not support Bandura’s hypothesis that measures of efficacy and outcome
expectations are likely to influence choice or preference for tasks. While in all but
one case the expected negative direction of the relationship between preference rank
and efficacy or outcome expectations was found, the correlations were essentially
zero. [t may be that a more elaborate measure of choice or preference for teaching
reading or math needs to be developed before we can make conclusions about its
relationship to efficacy and outcome expectations. One item scales often have poor
reliability resulting in artificially low correlations.

These results also do not support the validity of inferences from measures of
efficacy and outcome expectations to the amount of time teachers spend planning
for and engaged with their students in instruction in reading or mathematics. An
observational analysis made during data entry may explain these nonsignificant
results. Several participants made comments throughout the survey. An evaluation
of these comments with particular attention to the time spent on planning revealed
that a portion of teachers (n = 28 for the reading instrument and n = 21 for the math

instrument) noted that they spent little time on planning due to their many years of
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experience. These comments might explain why poor correlations were obtained
between planning time and efficacy and outcome expectations.

While the correlations were nonsignificant between teacher engagement and
measures of efficacy and outcome expectations in reading or math, the pattern of
correlations is of interest. On the reading instrument, measures of outcome
expectations were more highly correlated (r = .10) with tecacher engagement than
efficacy expectations (r = .01). Potentially, teachers who have confidence in the
strategies they use to teach reading (rather than confidence in their ability to teach
reading) are more likely to spend more time engaged in reading instruction. The
opposite pattern was found on the math instrument. Measures of mathematics
efficacy expectations were more highly correlated (r = . 14) with teacher engagement
than outcome expectations (r =.01). [n the mathematics domain, teachers who
have confidence in their ability to teach math (rather than confidence in the strategies
used) are more likely to spend more time engaged in math instruction with their
students. A more elaborate or well-defined measure of time engaged might further
clarify the relationships among these variables. One item scales often have poor
reliability resulting in artificially low correlations. Also, comments {rom
participants indicated that some teachers, specifically in the domain of reading, had
a difficult time reporting the time they spent engaged in reading instruction because
they “did reading all the time” or “integrated reading into all other subjects.”

The correlations among efficacy and outcome expectation measures and
teachers’ perceptions of student engagement in instruction revealed one significant
correlation between reading efficacy and student engagement rate (r = .16). The

same pattern of correlations, although nonsignificant, was found between reading
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outcome and student engagement (r = .11), and math efficacv and student
engagement (r =.10). However, teachers’ confidence in the strategies used to
teach math was not related to their perceptions of students’ engagement in math
instruction (r = .02).

As expected, there were strong positive correlations between efficacy and
outcome expectations within cach domain (r = .54 for rcading and r = .44 for
mathematics). These correlations are in strong contrast to the near zero or negative
correlations found in previous measures of teacher efficacy and outcome
cxpectations (Ashton, Webb. & Doda. 1983; Gibson & Dembo, 1984; Woolfolk &
Hoy, 1990) but are in line with Bandura’s theory (Bandura, 1986) and other
research findings (Maddux. Norton, & Stoltenberg, 1986; Manning & Wright,
1983). This is easily explained through the different approach [ used in measuring
cfficacy and outcome expectations. My approach was more aligned with Bandura
and clearly distinguishable from other teacher efficacy and outcome mecasures.

While some have concluded that high correlations between efficacy and
outcome measures make it unnecessary (0 measure outcome expectancies due to
redundancy (Bandura, 1986; Manning & Wright, 1983), the different patterns of
correlations found in this study indicate that each measure is distinct in its
correlations with some of the criterion measures. Additionally, when reading effort
measures are regressed on reading efficacy and reading outcome mcasures each

make unique and significant contributions to prediction of effort (R* = .14 [Adj. R?

= .13], with reading outcome, f§ = .223, t = 2.88, p <.004, and reading efficacy,

B =.196, t = 2.53, p <.012). However, when math effort measures are regressed
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on math efficacy and math outcome measures only math outcome expectations make
a unique contribution to the prediction of effort (R? = .22 [Adj. R? = .21], with
math outcome. f§ = .461, t = 6.20, p <.0001, and math efficacy, § = .009, t =
.120, p <.90). These results, specifically within the reading domain, make the
distinction and measurement of both expectancies necessary and provide further

evidence of the need to measure outcome expectations, especially in the

mathematics domain.
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CHAPTER V

Conclusions

The goal of this project was to investigate the validity and reliability of
inferences from instruments measuring tcacher efficacy expectations and teacher
outcome expectations in the content domains of reading and math. The studies and
{indings discussed in the previous chapter provide support for the use of these
instruments in future research related to these constructs. The process of collecting
evidence of reliability and validity is continual. This chapter provides a synthesis of
the findings from the validation studies and then focuses on the direction of future
research on these instruments and future use of these instruments that will provide
further evidence of reliability and validity.

Synthesis of Findings

The goal of this project was to develop and examine the validity and reliability
of inferences made from instruments measuring teacher efficacy expectations and
teacher outcome expectations in the content domains of reading and mathematics.
My intention was to remedy early empirical research flaws in the measurement of
teacher efficacy expectations and teacher outcome expectations through the
construction of a measure more clearly in alignment with Bandura's theory.
Through the content, construct, and criterion-related validity analyses, as well as
reliability analyses, the goals of this project were met.

All three of the content validity studies provided solid evidence that (a) the
cdnceptual and operational definitions of teacher efficacy and teacher outcome
expectations were aligned with Bandura’s expectancy theory, (b) the items could be

identified as measuring distinct categories or constructs, and (c) the items
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represented a range of difficulty. The Rasch analyses also provided further
cvidence of content validity through the congruence with the findings of the third
content validity of the level of difficulty for the majonity of items.

Rasch Rating Scale analyses were used to identify items that were misfitting and
provided evidence for construct validity through the final item statistics and item
difficulty hierarchy for each construct. The Rasch results also indicated areas in
which the instruments need improvement, including further definition of items
assessing the higher end of the efficacy and outcome continuums in both reading
and math and further examination of the response scale categories. Measures of the
internal consistency of cach set of items measuring a construct and estimates of the
precision of the instruments in consistently identifyving person strata were also
provided by the Rasch procedures and found to be acceptable.

The inability of confirmatory factor analysis (CFA) procedures to produce
similar findings was an interesting, but not entirely unexpected result. The lack of
congruence, however, did not call into question the construct validity, but rather
provided further evidence for the need to carefully consider the analytic techniques
used when evaluating instruments. Further research examining the appropriate use
of both Rasch and CFA procedures is warranted.

The final study offered an assessment of criterion-related validity. As
hypothesized, both efficacy and outcome mecasures were correlated with measures
of effort. The pattern of correlations also offered evidence for the need to
distinguish between efficacy and outcome expectations and to measure them
independently. Other criterion measures, such as teacher planning and teacher

engagement, were not correlated with measures of efficacy and outcome
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expectations as hypothesized. More well-defined variables and the use of multipic
indicators of planning and engagement should be developed to further investigate
these hypothesized relationships.

Future Research

One of the goals at the beginning of this project was to develop measures of
teacher cfficacy and teacher outcome expectations in finc with Bandura’ theory and
recommendations for measurement. Toward this goal I intended to measure these
constructs along his three dimensions of magnitude, strength, and generality. [
obtained evidence of the first dimension, magnitude, through results indicating that
the content of the items arc measuring easy, moderately difficult. and difficult to
endorse instructional activities. [ obtained evidence for the second dimension.
strength, through the distribution of teachers along the efficacy and outcome
expectancy continuums and their appropriate use, in most cases, of the response
scale categories. However, [ was unable to assess the generality of teacher efficacy
and outcome expectations due to the iength of an instrument assessing both content
domains and the resulting split of the initial instrument into two instruments for
final administration.

Future studies investigating this dimension of generality in the context of
teacher efficacy and outcome expectations should be conducted. It is important to
determine whether elementary teachers’ efficacy and outcome expectations are
consistent across domains (reading, mathematics, and others) especially since many
are required to teach multiple subjects at their assigned grade level. Other studies
examining generality might investigate the generality of teachers’ efficacy and

outcome expectations in a single content domain but across the grade levels for
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which the teachers are certified. [n either case, my expectations are that teachers
will to some extent differentiate between their cfficacy and outcome expectations for
teaching different domains and different grade levels.

To facilitate the investigation of the generality dimension and to increase the
case of administering either instrument, I neced to provide shorter versions of each
instrument. The results of the Rasch analyses provide me with a process for doing
this. [tis possible to drop items from the instrument that are measuring the same
level of difficulty as other items since these additional items are not adding much to
the ability to discriminatc among respondents’ level of efficacy or outcome
cxpectations. For example, in Table 9 and Figure 2 the items asking about tcachers
reading efficacy for integrating word processing activities. planning activities
around student interests, and adjusting activities to students’ skills have similar item
measures and fall at the same point along the continuum of difficulty. Potentially, I
could drop two of these three items from the instrument without altering the
construct validity. Such a process could yield shorter instruments and increase the
likelihood that teachers could respond to both instruments without experiencing
fatigue. However, such a process would Icad to a loss in the content validity of the
instruments due to the instructional activitics that would be absent from the
assessment.

Other item modification studies are also the foci of future research. While some
items might be dropped as suggested above to decrease instrument length, the
Rasch results also show the need for construction and addition of more items to
each scale. In all cases, the items defining each scale failed to assess the upper ends

of the efficacy and outcome expectation continuums. This indicates that more items
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need to be developed that assess the expectations for instructional strategies that fall
further up on the difficulty continuum if we want to be able to distinguish among
many of the teachers reporting very high efficacy or outcome expectations.
[nterviews with practicing teachers might provide a method for obtaining further
suggestions for instructional strategies that they find very difficult to implement and
that should be candidates for itcm construction and evaluation.

Further investigation of the present items remaining in each scale for indication
of item bias are also warranted. It is possible that tcachers respond differentiallyv to
items depending on a variety of demographic measures. Potential biases could be
whether teachers are from rural, urban, or suburban school districts, the number of
students in their classrooms, or teacher gender. Examination of these potential
biases would entail grouping the respondents along these categories, calibrating the
items separately within these groups, and plotting item difficulty measures for each

possible pair. If item bias exists, the plot would show excessive dispersion (i. c..
= 2 S.E.) away from the identity line. Responses for items identified as creating

bias for or against certain groups of teachers could be treated as missing for this
group or these items could be eliminated from the instrument.

Another focus of research involving possible instrument modification is the
assessment of outcome expectations related to another outcome of interest. All
instructional strategies included in the present instruments were assessed according
to teachers’ confidence that they contributed to the outcome of increased student
achievement. While this is one of the outcome goals teachers possess for their
students it is certainly not the only outcome teachers focus on in the classroom

setting. Teachers often evaluate instructional strategies on their ability to motivate
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students to learn specific content or their ability to minimize classroom management
problems. Modification of measures of outcome expectations in these content
domains with a focus on a different outcome might provide additional information
about teachers’ beliefs that could enhance our ability to predict their behaviors.

A study should also be conducted to identify the optimal categorization for the
rating scale used for these scales. In the present studics two of the four scales had a
lack of order in their step calibration measures indicating that respondents were not
using the response scale as intended. [t may be that categories nced to be collapsed
or omitted from the response scale. Such an investigation would involve
rcanalyzing the present data through recoding into all possible category collapsings,
and analyzing the Rasch results for each new rating scale through examination of
person and item fit indices, average measures and step calibration measures, and
person and item separation indices. Conclusions based on these analyses would
indicate which rating response scale provides the best fit and reliability.

Finally, further evidence for criterion validity related to teachers’ effort,
persistence, and other teaching behaviors should be a focus of future validation
studies. More well-defined measures of effort and other teaching behaviors such as
planning and engagement in instruction could be developed for future
investigations. Qualitative analyses of interviews with teachers and observations of
teachers during classroom teaching might identify important or unique teaching
behaviors or thinking indicative of teachers with low or high efficacy or outcome

expectations.
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Future Utility of the Instruments

The use of these instruments for teacher program planning and evaluation is a
possible area of future research. Identifying those instructional strategies for which
teachers possess low confidence in their ability to employ can be useful when
designing staff development workshops. Such workshops should also provide
teachers with cvidence that these instructional strategics are likely to positively
influence student achievement or another outcome of interest and importance such
as student motivation. Such an emphasis is likely to increase tecachers’ outcome
expectations for these instructional strategies while at the same time increasing their
efficacy expectations.

Pre- and post- assessment of efficacy and outcome expectations can be used to
identify areas for staff development and to assess the ability of the workshop to
effect teacher change in efficacy or outcome expectations, and potentially their
behaviors related to these instructional strategies. Teacher cducators might also use
this approach to planning programs and courses that will specifically address areas
in which preservice teachers report low efficacy and/or outcome expectations.

As [ mentioned at the beginning of this project, [ developed the teacher efficacy
expectations and teacher outcome expectations instruments within a specific context
to meet the needs and purposes of continued research, specifically with a state
database of student achievement in math and reading. Current theory and research
on teacher efficacy suggests that it is quite possible that variations in some
combination of teachers’ efficacy and outcome expectations, and teachers’ effort,
persistence, and choice of instructional tasks could account for the reported variance

in teachers’ student gain scores in reading and math. These instruments can be
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used to examine the influences of efficacy and outcome expectations on teacher
effort and subsequent student achievement in mathematics and reading. Future
research utilizing this instrument also could include investigation and identification
of variables that influence teacher efficacy expectations and teacher outcome
expectations in the content domains of reading and math, and further examination of
the influence of teacher efficacy expectations and teacher outcome expectations on
teacher effort, persistence, and choice or preference for instructional tasks; and

student motivation and achievement.
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[nstrument Specifications for Teacher Efficacy and Outcome Expectancy [nstrument

Conceptual Definitions. Number of Items. and Sample [tem for Each Category

l. Reading Efficacv Expectations are a tcacher’s confidence that he or she
possesses the skills necessary to prepare materials, plan lessons, provide engaging
instruction, motivate students, manage a classroom, integrate technology, and meet
the learning needs of individual students in Reading. Between nine and twelve
items should be used to assess this category with items intending to represent casy,
moderately difficult, and difficult instructional tasks. A sample item is I can
provide individualized instruction in Reading for students based on their interests.”
2. Math Efficacy Expectations arc a teacher’s confidence that he or she possesses
the skills necessary 10 prepare materials, plan lessons, provide engaging
instruction, motivate students, manage a classroom, integrate technology, and meet
the learning needs of individual students in Math. Between nine and twelve items
should be used to assess this category with items intending to represent casy,
moderately difficult, and difficult instructional tasks. A sample item is “I have the
ability to provide students with challenging seatwork in Math.”

3. Reading Outcome Expectations are a teacher’s confidence that the instructional
activities and strategies in which he/she engages in the classroom will improve
student achievement in Reading. Between nine and twelve items should be used to
assess this category with items intending to represent easy, moderately difficult,
and difficult instructional tasks. Each item should correspond with a reading

efficacy expectation item. A sample item is “Providing individualized instruction in
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Reading for students based on their interests will improve student achievement in
Reading.”
4. Math Outcome Expectations are a teacher’s confidence that the instructional
activities in which he/she engages in the classroom will improve student
achievement in Math. Between nine and twelve items should be used to assess this
category with items intending to represent casy. moderately difficult, and difficuit
instructional tasks. Each item should correspond with a math efficacy expectation
item. A sample item is “Providing students with challenging scatwork will improve
student achievement in Math.”
Response Format

The instrument asks respondents to report their degree of certainty (a) in
successfully performing the tasks described by the efficacy expectation items and
(b) that the instructional activities described account for improved student
achicvement. Each item will be responded to using a Likert-type format with five
anchors ranging from “1” to “5” and labeled with ranges of percent certainty, from

“0 - 19% certain” to “80 - 100% certain.”
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Teacher Efficacy and Outcome Expectations [nstrument

Part [ Directions: Teachers are often more or less confident they can successfully employ
specific instructional methods or strategies with their students towards the goal of improving
their achievement in Reading or Math. Using the scale provided, indicate your degree of
confidence for successtully using the instructional methods or strategies described with the
students you are presently teaching. [or each item, circle the number that best represents
your degree ol confidence.

1 2 3 4 ___ 5
0- 19% 20-39% | 40 - 59% 60 - 79% 80 - 100%
Confident Confident | Confident Confident Confident

How confident am I that ...

1. I have the skills to provide instruction in Reading based on 12 3 5
students’ interests.

2. [ am capable of integrating writing activities into my Reading 1 2 3 4 5
instruction.

3. [ have the skills needed to adjust my classroom activities in Reading I 2 3 4 5
to the learning needs of individual students.

4. | am capable of providing appropriate learning experiences in 1 2 3 45
Reading for diverse learners (e.g., learning disabled, attention
deficit, non-English speaking, gifted).

5. I have the ability to adjust my classroom activities in Reading to 1 2 3 4 5
account for differences in individual students’ sKkills.

6. I am capable of providing instruction in phonics skills when 1 2 3 4 5
teaching Reading.

7. I have the ability to integrate Reading activities into other 1 2 3 5
curriculum areas.

8. I have the ability to provide students with challenging 1 2 3 5
seatwork in Reading.

9. I have the ability to prepare engaging materials to teach Reading. 1 2 3 5

10. [ bave the necessary skills for planning effective lessons in Reading. | 2 3 5

11. I have the ability to apply cooperative group learning 1 2 3 5
strategies in teaching Reading.

12. I am capable of providing students with the opportunity to choose 1 2 3 5

their own literature books for Reading instruction.
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1 2 3 4 5
0- 1% 20-39% 40 - 3% 60 - 9% 30 - 100%
Confident Confident Confident Confident Confident

How confident am | that ...

W ¥ ]

W

[3. [ am capable of conducting whole group instruction in Reading. 1 2

14. I am capable of conducting small group instruction in Reading. 1 2

15. I have the skills to organize learning activities in Reading according | 2
to students’ backgrounds.

16. [ have the skills to select appropriate computer software to integrate | 2 3
into Reading instruction.

17. I am capable of providing learning activities for students that allow | 2 3
them to use computers or other technology during Reading
instruction.

18. [ am capable of using computer tutorials to provide individualized [ 2 3
instruction for students in Reading.

19. I am capable of using CD-ROMs that contain children’s literature | 2 3
books that match the goals of my Reading curriculum.

20. I have the ability to incorporate word processing activities I 2 3
(e.g., journal or story writing) into my Reading instruction.

21. I have the ability to plan activities for students to author multimedia | 2 3
projects in Reading (e.g., using HyperCard or HyperStudio or
building a World Wide Web HomePage).

22. [ am capable of using drill and practice software to reach I 2 3
instructional goals in Reading.

23. [ have the skills to integrate the use of e-mail into relevant 1 2 3
Reading activities.

24. I have the ability to plan Reading lessons that allow students to 1 2 3
use the World Wide Web to access relevant sources for curriculum
related projects.

25. I have the skills to provide instruction in Math based on my 1 2 3
students’ interests.

26. [ am capable of providing Math instruction using a variety of 1 23
hands-on manipulatives.

27. I have the skills needed to adjust my classroom activities in 1 2 3

Math to the learning needs of individual students.
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1 2 3 4 §
Confident Confident Confident Confident Confident

How confident am I that ...

28.

30.

3L

33.
34
35.

36.

37.
38.
39.

40.

41.

43.

[ am capable of providing appropriate lcarning experiences in
Math for diverse learners (e.g., learning disabled, attention deficit,
non-English speaking, gifted).

[ have the ability to adjust my classroom activities in Math to
account for differences in individual students’ skills.

I am capable of providing timed practice tests for students during
Math instruction.

[ have the ability to integrate Math activities into other
curriculum areas.

[ have the ability to provide students with challenging
seatwork in Math.

[ have the ability to prepare engaging matenals to teach Math.
[ have the necessary skills for planning effective lessons in Math.

[ have the ability to apply cooperative group learning strategies
in teaching Math.

[ have the ability to provide worked examples during Math
instruction.

[ am capable of conducting whole group instruction in Math.
[ am capable of conducting small group instruction in Math.

[ have the skills to organize learning activities in Math according
to students’ backgrounds.

1

[ have the skills to select appropriate computer software to integrate |

into my Math curriculum.

[ am capable of providing learning activities for students that allow 1

them to use computers or other technology to attain an instructional

goal in Math.

[ am capable of using computer tutorials to provide individualized
Math instruction for students.

I have the ability to use computer games that match the goals of
my Math curriculum.
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1 2 3 4 s
0- 9%  20-39% 40-39%  60-79%  80- 100%
Confident Confident Confident Confident Confident

How confident am I that ...

44. [ have the ability to plan activities for students to author multimedia I 2 3 4 5
projects in Math (e.g., using HyperCard or HyperStudio or building
a World Wide Web HomePage).

45. [ am capable of using drill and practice software to reach 1 2 3 45
instructional goals in Math.

46. [ have the ability to incorporate spreadsheet activities into my I 2 3 4 5
Math instruction.

47. [ am capable of planning lessons that use videodiscs to reach 1 2 3 45
an instructional goal in Math.

48. [ have the skills to plan lessons that allow students to use the 1 2 3 45

World Wide Web to access relevant sources for curriculum related
projects in Math.

Part II Directions: Teachers are often more or less confident that successful implementation
of specific instructional methods or strategies are effective in reaching instructional goals they
have for their students. Using the scale provided, indicate your degree of confidence that the
specific instructional method or strategy described will be effective in improving either the
standardized Reading or Math achievement of the students you are presently teaching. For
each item, circle the number that best represents your degree of confidence.

1 2 3 4 5
0- 19% 20-39% 40 - 9% 60 - 19% 80 - 100%
Confident Confident Confident Confident Confident

When implemented appropriately, how confident are you that an effective strategy for
improving students’ standardized reading achievement scores is ...

1. providing instruction based on studeats’ interests 1 2 3 45
2.  integrating writing activities into the Reading instruction. 1 2 3 4 5
3.  adjusting classroom activities to the learning needs of individual I 2 3 45
students.
4. providing appropriate learning experiences for diverse learners 1 2 3 45
(e.g., learning disabled, attention deficit, non-English speaking,
gifted).
5.  adjusting classroom activities to account for differences in 1 2 3 4 5

individual students’ Reading skills.
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1 2 3 4 5
“0- 19%  20-39% 40-3%  60-719% 80 - 100%
Confident Confident Confident Confident Confident

When implemented appropriately, how confident are you that an effective strategy for

improving students’ standardized reading achievement scores is ...

6.  providing instruction in phonics skills. 2 3 4

7.  integrating Reading activities into other curriculum areas. 2 3 4

8.  providing students with challenging seatwork. 2 3 4

9.  preparing engaging materials to teach Reading. 2 3 4

10. planning effective lessons in Reading. 2 3 4

I1. applying cooperative group learning strategies. 2 3 4

12. providing students with the opportunity to choose their own 2 3 4
literature books for reading.

13. conducting whole group instruction. 2 3 4

I4. conducting small group instruction. 2 3 4

15. organizing learning activities according to students’ backgrounds. 2 3 4

16. selecting appropriate computer software to integrate into the 2 3 4
instruction.

17. providing learning activities for students that allow them to use 2 3 4
computers or other technology during instruction.

18. using computer tutorials to provide individualized instruction for 2 3 4
students in Reading.

19. using CD-ROMs of children’s literature that match the goals of 2 3 4
the Reading curriculum.

20. incorporating word processing activities (e.g., journal or 2 3 4
story writing) into the iastruction.

21. planning activities for students to author multimedia projects 2 3 4
in Reading (e.g., using HyperCard or HyperStudio or building
a World Wide Web HomePage).

22. using drill and practice software to reach instructional goals 2 3 4
in Reading.

23. integrating the use of e-mail into relevant Reading activities. 2 3 4
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1 2 3 4 s
~0- 19%  20-39% 40-39%  60-79% 80 -100%
Confident Confident Confident Confident Confident

When implemented appropriately, how confident are you that an effective strategy for
improving students’ standardized reading achievement scores is ...

24. planning lessons that allow students to use the World Wide Web 1 2 3 4
to access relevant sources for curriculum related projects.

When implemented appropriately, how confident are you that an effective strategy for
improving students’ standardized math achievement scores is ...

25. providing instruction based on my students’ interests. 1 2 3 4
26. providing instruction using a variety of hands-on manipulatives. 1 2 3 4
27. adjusting classroom activities in Math to the learning needs of 1 2 3 4
individual students.
28. providing approprate learning experiences for diverse learners 1 2 3 4
(e.g., learning disabled, attention deficit, non-English speaking,
gifted).
29. adjusting classroom activities to account for differences in 1 2 3 4
individual students’ Math skills.
30. providing timed practice tests for students during instruction. I 2 3 4
31. integrating Math activities into other curriculum areas. 1 2 3 4
32. providing students with challenging seatwork in Math. 1 2 3 4
33. preparing engaging matenals to teach Math. 1 2 3 4
34. planning effective lessons in Math. 1 2 3 4
35. applying cooperative group learning strategies. 1 2 3 4
36. providing worked examples during instruction. 1 2 3 4
37. conducting whole group instruction. I 2 3 4
38. conducting small group instruction. 1 2 3 4
39. organizing learning activities according to students’ backgrounds. 1 2 3 4
40. selecting appropriate computer software to integrate into the 1 2 3 4

Math curniculum.
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1 2 3 4 5
Confident Confident Confident Confident Confident

When implemented appropriately, how confident are you that an effective strategy for
improving students’ standardized math achievernent scores is ...

41. providing leamning activities for students that allow them to use 1 2 3 4
computers or other technology to attain an instructional goal in Math.

42.  using computer tutorials to provide individualized Math instruction 1 2 3 4
for students.

43. using computer games that match the goals of the Math curriculum.1 2 3 4

44 planning activities for students to author multimedia projects in I 2 3 4
Math (e.g., using HyperCard or HyperStudio or building a World
Wide Web HomePage).

45. using drill and practice software to reach instructional goals in 1 2 3 4
Math.

46. incorporating spreadsheet activities into Math instruction. 1 2 3 4

47. planning lessons that use videodiscs to reach an instructional 1 2 3 4
goal in Math.

48. planning lessons that allow students to use the World Wide Web I 2 3 4

to access relevant sources for curriculum related projects in Math.
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Appendix C
Content Expert Rating Form for Conceptual and Operational Definitions
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Content Expert Rating Form tor Conceptual and Operational Definitions

Directions: Please review the summary of the background theory, the teacher efficacy and
outcome expectation instrument, and the proposed use of the instrument provided below.
Then rate and comment on the areas listed below. Use the rating scale below for each of
the areas.

Poor Excellent

1

L.

i/

2 3 4 5 6

Conceptual definition of reading efficacy expectations  RATING

. Conceptual definition of math efficacy expectations RATING

Comments:

. Correspondence between the conceptual definition of reading efficacy expectations and

the instrument items (PART [: 1-24). RATING
Correspondence between the conceptual definition of math efficacy expectations and the

instrument items (PART I: 25-48). RATING

Comments:

Conceptual definition of reading outcome expectations RATING

Conceptual definition of math outcome expectations RATING

Comments:

174



7. Correspondence between the conceptual definition of reading outcome expectations and
the instrument items (PART II: 1-24). RATING
8. Correspondence between the conceptual definition of math outcome expectations and

the instrument items (PART II: 25-48). RATING

Comments:;

9. Adequacy of the definitions as they relate to the proposed use of the instrument
RATING ______
10. Adequacy of the instrument itcms as they relate to the proposed use of the instrument

RATING ___

Comments:
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Brief Theoretical Background and Purpose of Instrument

Bandura

Bandura descnbed outcome expectations and efficacy expectations as instrumental in
accounting for behavioral and motivational changes in behavior. Outcome expectations are
beliefs that behaviors will or will not lead to desirable outcomes. Efficacy expectations are
beliefs that one does or does not possess the required skills to bring about the performance
and are often referred to as self-efficacy.
The Current Studv

The current study proposes to develop and validate a measure of teacher efficacy
expectations and teacher outcome expectations specific to the nceds and purposes of
continued research investigating and identifying vanables that influence teacher efficacy and
outcome cxpectations in the domains of math and reading and also discovering if such
measures can reliably predict or account for significant variance in teacher effort,
persistence, and choice or preference for instructional tasks. This study intends to remedy
early empirical research flaws in the measurement of teacher efficacy and outcome
expectations through the construction and validation of a measure more clearly in alignment
with Bandura’s theory.
Context for the Studv

This current study will be constructing and validating the teacher efficacy and outcome
expectations instrument within a specific context. As with many states, there is mandatory
testing of students from grades 2 - 12 in the state of Tennessee. Presently, this researcher
has access to the database which provides an assessment of teachers’ past and present
achievements through measures of their students’ gain scores in reading and math. While

analysis of this data is ongoing and findings are interesting, no external data has been
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collected to account for many of the findings. For example, some teachers consistently
have high student gains each vear in reading or math while others do not (even when
controlling for school setting, size, ethnic composition, and a variety of other variables).
Current theory and research on teacher efficacy suggests that it is quite possible that
variations in some combination of teachers’ efficacy expectations, outcome expectations,
and teachers’ effort, persistence, and choice of instructional tasks can account for the
reported variance in teachers’ student gain scores in reading and math. However, before
we can confidently draw conclusions from an investigation testing these ideas we need to
have confidence that the measures of teacher efficacy expectations and outcome
cxpectations for the domains of interest are valid and rcliable.

Conceptual Definitions for Teacher Efficacy and Qutcome Expectancy [nstrument

1. Reading Efficacv Expectations are a teacher’s confidence that he or she possesses the
skills necessary to successfully implement a variety of instructional methods or strategies
for teaching Reading. [tems should represent easy, moderately difficult, and difficult
instructional tasks to implement.

2. Math Efficacy Expectations are a teacher’s confidence that he or she possesses the
skills necessary to successfully implement a variety of instructional methods or strategies
for teaching Math. Items should represent easy, moderately difficult, and difficult
instructional tasks to implement.

3. Reading Outcome Expectations are a teacher’s confidence that specific instructional
methods or strategies implemented successfully during Reading instruction are effective
ways to teach Reading. Each item is constructed to align with an item measuring Reading

Efficacy Expectations.
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4. Math Outcome Expecrations are a teacher’s confidence that specific instructional
methods or strategies implemented successfully during Math instruction are effective ways
to teach Math. Each item is constructed to align with an item mcasuring Math Efficacy
Expectations.
Response Format

The instrument asks respondents to report their degree of confidence (a) in successfully
implementing the instructional methods or strategies used when teaching Reading or Math
and (b) that the instructional methods or strategies are effective for teaching Reading or
Math. Each item will be responded to using a Likert-type format with five anchors ranging
from “1” to “5” and labeled with ranges of percent confidence, from “0 - 19 % confidence”
to “80 - 100% confidence.”
Validation

The responses to the items measuring one of the four possible categories will be used to
conduct four separate Rasch rating scale analyses (one for each construct) and confirmatory
factor analysis for construct validity purposes. The Rasch person ability measures for cach
group of items will also be used to conduct correlational analyses with measures of teacher
effort, persistence, and preference for instructional task for criterion-related tests of
validity. Additional questions assessing effort, persistence, and preference related to
technology are included in the event that the technology-related items form separate
constructs. The desirable final pool of items for each domain of efficacy is lower than the
number of items presently used in the instrument. Instrument development procedures
suggest to begin with more than the number of items you wish to have in your final pool.

Most likely, some items will be dropped at each stage of the validity and reliability
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analyses. Once the final pooi has been reached final reliability and validity estimates will be
reported.
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Appendix D
Content Validity Categorv Rating Form
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Content Validity Category Rating Form

Directions: The statements that follow are being considered for inclusion in a survey of
teacher efficacy and outcome expectations. Please assist me in reviewing the content of the
statements by providing two ratings for each statement. The conceptual definitions of the
categories these statements are supposed to reflect as well as the rating instructions are

below.

Categories

[. Reading Efficacy Expectations

[I. Math Efficacy Expectations

[II. Reading Outcome Expectations

[V. Math Outcome Expectations

Rating Tasks

Conceptual Definition

An assessment of a teacher’s confidence that he or
she possesses the skills necessary to successfully
implement a variety of instructional methods or
strategies for tcaching Reading.

An assessment of a teacher’s confidence that he or
she possesses the skills necessary to successfully
implement a variety of instructional methods or
strategies for teaching Math.

An assessment of a teacher’s confidence that specific
instructional methods or strategies implemented
successfully during Reading instruction are effective
strategies for improving students’ standardized
reading achievement scores.

An assessment of a teacher’s confidence that specific
instructional methods or strategies implemented
successfully duning Math instruction are effective
strategies for improving students’ standardized math
achievement scores.

A. Please indicate the category that each statement best fits by circling the appropriate
category numeral. (Statements not fitting into any category should be placed in

Category V.)

B. Please indicate how strongly you feel about your placement of the statement into the
category by circling the appropriate number as follows:

absolutely sure
very sure

sure

not very sure

— 10 W N
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How confident am 1 that ... Categories Rating

I. [ have the skills to provide instruction in Reading I II I IV VvV 1 23
based on students’ interests.

2. [am capable of integrating writing activitiesinto I [l I IV V 1 2 3
my Reading instruction.

3. I have the skills needed to adjust my classroom [ I i v v 1 23
activities in Reading to the learning needs of
individual students.

4. [ am capable of providing appropriate learning [ I mIiv v 1 23
experiences in Reading for diverse learners (c.g.,
learning disabled, attention deficit, non-English
speaking, gifted).

5. I have the ability to adjust my classroom activities [ I III IV V 1 2 3
in Reading to account for differences in individual
students” skills.

6. I am capable of providing instruction in phonics I II HI IV V [ 23
skills when teaching Reading.

7. I have the ability to integrate Reading activities I moma v v 123
into other curriculum areas.

8. [ have the ability to provide students with I mmimv v 1 23
challenging seatwork in Reading.

9. I have the ability to prepare engaging materialsto I II I IV V 1 2 3
teach Reading.

10. [ have the necessary skills for planning effective [ o mImv v 123
lessons in Reading.

[1. [ have the ability to apply cooperative group I o miwv v 123
learning strategies in tecaching Reading.

12. [ am capable of providing students with the I o m v v 123
opportunity to choose their own literature books
for Reading instruction.

13. [ am capable of conducting whole group I o mvv 123
instruction in Reading.

14. [ am capable of conducting small group I o0 1mimwv v 1t 23
instruction in Reading.

15. [ have the skills to organize learning activities in I ommiwvw v 123

Reading according to students’ backgrounds.
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How confident am I that ...

6.

17.

18.

19.

[ bave the skills to select appropniate computer
software to integrate into Reading instruction.

[ am capable of providing learning activities for
students that allow them to use computers or other
technology during Reading instruction.

[ am capable of using computer tutorials to
provide individualized instruction for students
in Reading.

[ am capable of using CD-ROMs that contain
children’s literature books that match the goals
of my Reading cumriculum.

[ have the ability to incorporate word processing
activities (e.g., journal or story writing) into my
Reading instruction.

[ have the ability to plan activities for students to
author multimedia projects in Reading (e.g., using
HyperCard or HyperStudio or building a World
Wide Web HomePage).

[ am capable of using drill and practice software
to reach instructional goals in Reading.

[ have the skills to integrate the use of e-mail
into relevant Reading activities.

[ have the ability to plan Reading lessons that
allow studeats to use the World Wide Web to
access relevant sources for curriculum related
projects.

[ have the skills to provide instruction in Math
based on my students’ interests.

[ am capable of providing Math instruction using
a varety of hands-on manipulatives.

[ have the skills needed to adjust my classroom
activities in Math to the learning needs of
individual students.

[ am capable of providing appropriate learning
experiences in Math for diverse leamners (e.g.,
learning disabled, attention deficit, non-English
speaking, gifted).
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Categories Rating
[ o miv v 123
L mmiImn v 123
I mmiImnv v 123
[ Immiv v 123
I mm v v 123
[ oo v v 1 23
[ mua v v 123
[ Immaiwnv v 123
I mmiIv v 123
I o mimnv v 123
I mmamiIwv v 123
[ T miIv v 123
I mmiIv v 123



How confident am I that ...

29.

30.

31

36.

37.

38.

39.

40.

41.

43.

[ have the ability to adjust my classroom activities
in Math to account for differences in individual
students” skills.

[ am capable of providing timed practice tests for
students during Math instruction.

[ have the ability to integrate Math activities into
other curriculum areas.

[ have the ability to provide students with
challenging seatwork in Math.

[ have the ability to prepare engaging matenals
to teach Math.

[ have the necessary skills for planning effective
lessons in Math.

[ have the ability to apply cooperative group
learning strategies in teaching Math.

[ have the ability to provide worked examples
during Math instruction.

[ am capable of conducting whole group
instruction in Math.

[ am capable of conducting small group
instruction in Math.

| have the skills to organize learning activities in
Math according to students’ backgrounds.

[ have the skills to select approprniate computer
software to integrate into my Math curriculum.

[ am capable of providing learning activities for
students that allow them to use computers or other
technology to attain an instructional goal in Math.

[ am capable of using computer tutorials to

provide individualized Math instruction for students.

Categories Rating
[ o m.iIv v 123
I o miIv v 123
I mmiInv v 123
[ nmmiIv v 123
[ o v v 123
[ o ua v v 123
I mmiIwv v 123
[ o nmiwnv v 123
I mmin v 123
[ I 1 v v 123
I mmiImv v 123
[ oI mm v v 123
I o imnv v 123
[ M mimv v 123

nmiImiwv v 123

[ have the ability to use computer games that match I

the goals of my Math curriculum.
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How confident am I that ...

.

46.

47.

48.

[ have the ability to plan activities for studeats to
author multimedia projects in Math (e.g., using
HyperCard or HyperStudio or building a World
Wide Web HomePage).

I am capable of using dnll and practice software
to reach instructional goals in Math.

I have the ability to incorporate spreadsheet
activities into my Math instruction.

[ am capable of planning lessons that use
videodiscs to reach an instructional goal in Math.

[ have the skills to plan lessons that allow students
to use the World Wide Web to access relevant
sources for curriculum related projects in Math.

When implemented appropriately, how confident are you
that an effective strategy for improving students’ standardized
reading achievement scores is ...

I

~

10.
I

providing instruction based on students’ interests

integrating writing activities into the Reading
instruction.

adjusting classroom activities to the learning needs
of individual students.

providing appropriate learning experiences for
diverse leamners (e.g., learning disabled, attention
deficit, non-English speaking, gifted).

adjusting classroom activities to account for
differences in individual students’ Reading skills.

providing instruction in phonics skills.

integrating Reading activities into other
curriculum areas.

providing students with challenging seatwork.
preparing engaging materials to teach Reading.
planning effective lessons in Reading.

applying cooperative group leaming strategies.
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Categories Rating

[ 1o m v 1 23 4
[ I o iv 1 23 4
[ I m I 1 23 4
[ I 0o v 1 23 4
| GO { S { § S A 1 23 4
Categories Rating

I I Iv I 23 4
[ I Iv 1 23 4
I | B { G AV 1 23 4
IO | G | § O A 1 23 4
I 0 o i 1 23 4
[ 1 I I 1 23

[ 1 I i 1 23 4
[ I I Iv 1 23 4
[ I Mo Iv I 23 4
| G § S ) G A 1 23 4
[ I O 1Iv I 23 4



When implemented appropriately, how confident are you
that an effective strategy for improving students’ standardized
reading achievement scores is ...

12

13.
14
15.

16.

17.

18.

19.

providing students with the opportunity to choose
their own literature books for reading.

conducting whole group instruction.
conducting small group instruction.

organizing learning activities according to
students’ backgrounds.

selecting appropriate computer software to
integrate into the instruction.

providing learning activities for students that
allow them to use computers or other technology
during instruction.

using computer tutorials to provide individualized
instruction for students in Reading.

using CD-ROMs of children’s literature that
match the goals of the Reading curriculum.

incorporating word processing activities (c.g.,
journal or story writing) into the instruction.

planning activities for students to author
multimedia projects in Reading (e.g., using
HyperCard or HyperStudio or building a World
Wide Web HomePage).

using dnill and practice software to reach
instructional goals in Reading.

integrating the use of e-mail into relevant Reading
activities.

planning lessons that allow students to use the
World Wide Web to access relevant sources for
curriculum related projects.

When implemented appropriately, how confident are you
that an effective strategy for improving students’ standardized
math achievement scores is ...

25.

providing instruction based on students’ interests
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[ oo v v 1234
[ mmiv v 1234
I nmminv v 1234
[ o v v 1234
I o mmiIwv v 1234
o iImwv v 1234
[ mimimv v 1234
I o iv v 1234
[ miua v v 1234
[ mimiv v 1234
[ mmin v 1234
[ mmiIwnv v 1234
[ mmimv v 1234
Categories Rating
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When implemented appropriately, how confident are you
that an effective strategy for improving students’ standardized
math achievement scores is ...

40.

+1.

42

providing instruction using a variety of
hands-on manipulatives.

adjusting classroom activities in Math to the
learning needs of individual students.

providing appropriate learning experiences for
diverse learners (e.g., learning disabled, attention
deficit, non-English speaking, gifted).

adjusting classroom activities to account for
differences in individual students’ Math skills.

providing timed practice tests for students
during instruction.

integrating Math activities into other curriculum
areas.

providing students with challenging seatwork in
Math.

preparing engaging materials to teach Math.
planning effective lessons in Math.

applying cooperative group learning strategies.
providing worked examples during instruction.
conducting whole group instruction.
conducting small group instruction.

organizing learning activities according to
students’ backgrounds.

selecting appropriate computer software to
integrate into the Math curriculum.

providing learning activities for students that
allow them to use computers or other technology
to attain an instructional goal in Math.

using computer tutorials to provide individualized

Math instruction for students.
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Categories Rating

[ I I IV 23 4
I i o v 23 4
[ o0 I v 23 4
[ II I IV 23 4
[ I I Iv 23 4
[ I I v 23 4
[ I 1 1Iv 23 4
[ I I v 2 4
[ 0 I Iv 2 4
[ I o Iv 23 4
[ 1 I Iv 23 4
[ II I IV 23 4
[ 1 I Iv 23 4
[ 1 I 1Iv 23 4
[ II I 1v 23 4
| S £ G A 23 4
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When implemented appropriately, how confident are you
that an effective strategy for improving students’ standardized
math achievement scores is ...

43.

+4.

46.

47.

48.

using computer games that match the goals of

the Math curriculum.

planning activities for students to author
multimedia projects in Math (e.g., using

HyperCard or HyperStudio or building a World

Wide Web HomePage).

using drill and practice software to reach

instructional goals in Math.

incorporating spreadsheet activities into Math

1nstruction.

planning lessons that use videodiscs to reach an

instructional goal in Math.

planning lessons that allow students to use the
World Wide Web to access relevant sources for

curriculum related projects in Math.
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Appendix E

Content Validity {tem Difficulty Rating Form

189



Content Validity [tcm Difficulty Rating Form

Part I Directions: The instructional activities below are being considered for
inclusion in a teacher efficacy survey. Please assist me in reviewing these
instructional activities by rating the difficulty of successf{ully completing each task.
Use the scale provided to indicate your beliefs about the difficulty the average
teacher might have implementing each instructional strategy effectively.

very very
easy easy avg difficult difficult
1 2 3 4 5

1. Instruction in Reading based on students’ interests 1 23 45

2. Integrating wnting activities into Reading instruction 1 2 3 45

3. Adjusting actvities in Reading to the learning needs of 1 2 3 45
individual students

4. Providing appropriate Reading learning activities fordiverse 1 2 3 4 5
learners

5. Adjusting activities in Reading to account for differencesin 1 2 3 4 5
individual students’ skills

6. Providing instruction in phonics skills when teaching 1 23 45
Reading

7. Integrating Reading activities into other curriculum areas 1 23 45

8. Providing challenging seatwork in Reading 1 23 45

9. Preparing engaging materials in Reading 1 2 3 45

10. Planning effective lessons in Reading 1 23 45

11. Applying cooperative group leamning strategiesinReading 1 2 3 4 5

12. Providing students with the opportunity to choose theirown I 2 3 4 5
literature books for Reading instruction

13. Conducting whole group instruction in Reading 1 2 3 45

14. Conducting small group instruction in Reading 1 23 435
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very very
easy easy avg difficult difficult
1 2 3 4 5

15. Organizing activities in Reading according to students’ 1 23 45
background

16. Selecting appropriate computer software to integrate into 1 23 45
Reading instruction

17. Providing activities that allow students to use technology 1 2 3 4 5
to attain an instructional goal in Reading

18. Using computer tutorials to provide individualized 1 23 45
instruction in Reading

19. Using CD-ROM s that contain children’s literature books 1 23 45
that match the goals of the Reading curriculum

20. Incorporating word processing activities into Reading I 23 45
instruction

21. Planning activities for students to author multimedia 1 23 4 5
projects in Reading (e.g., using HyperCard or
HyperStudio or building a World Wide Web HomePage)

22. Using drill and practice software to reach instructional 1 23 45
goals in Reading

23. Integrating the use of e-mail into relevant Reading activites 1 2 3 4 5

24. Planning Reading lessons that allow students to use the 1 23 4 5

World Wide Web to access relevant sources for curriculum
related projects

All of the above instructional activities were sampled from the variety of
instructional tasks or strategies teachers may use during Reading instruction. How
well do you believe these instructional tasks represent the range of teachers’
instructional practices in Reading.

1 2 3 4 5 6
Poor Excellent

In addition to the activities listed above, can you think of two or three additional
instructional activities that you or other teachers frequently use that you believe

improves student achievement or aids you in reaching your instructional goals in
Reading?
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Part I Directions: The instructional activities below are being considered for
inclusion in a teacher efficacy survey. Please assist me in reviewing these
instructional activities by rating the difficulty of successfully completing each task.
Use the scale provided to indicate your beliefs about the difficulty the average
teacher might have implementing each instructional strategy effectively.

very very
easy easy avg difficuilt difficuit
1 2 3 4 5

1. Instruction in Math based on students’ interests 1 2 3 45

2. Providing Math instruction using a variety of hands-on 1 23 45
manipulatives

3. Adjusting activities in Math to the learning needs of 1 2 3 4 5
individual students

4. Providing appropriate Math learning activities fordiverse 1| 2 3 4 5
learners

5. Adjusting activities in Math to account for differences in 1 2 3 45
students’ skills

6. Providing times practice tests for student during Math 1 2 3 45
instruction

7. Integrating Math actvities into other curmiculum areas 1 2 3 45

8. Providing challenging seatwork in Math 1 2 3 45

9. Preparing engaging materials in Math 1 2 3 45

10. Planning effective lessons in Math 1 2 3 45

11. Applying cooperative group leaming strategies in Math 1 2 3 45

12. Providing worked examples during Math instruction 1 2 3 45

13. Conducting whole group instruction in Math 1 2 3 4 5

14. Conducting small group instruction in Math 1 2 3 45

15. Organizing activities in Math according to students’ 1 2 3 4 5
background



very very
easy easy avg difficult difficult
1 2 3 4 5

16. Selecting appropriate computer software (o integrate into 1 23 4 5
Math instruction

17. Providing activities that allow students to use technology I 23 45
to attain an instructional goal in Math

18. Using computer tutorials to provide individualized 1 23 45
instruction in Math

19. Using computer games that match the goals of the Math 1 23 45
curriculum

20. Planning lessons that use videodiscs for instructional 1 2 3 45
goals in Math

21. Planning activities for students to author multmedia 1 2 3 4 5
projects in Math (e.g., using HyperCard or HyperStudio
or building a World Wide Web HomePage)

22. Using drill and practice software to reach instructional 1 23 4 5
goals in Math

23. Incorporating spreadsheet activities into Math instruction 1 2 3 45

24. Planning Math lessons that allow students tousethe World 1 2 3 4 5

Wide Web to access relevant sources for curriculum related
projects

All of the above instructional activities were sampled from the variety of
instructional tasks or strategies teachers may use during Math instruction. How
well do you believe these instructional tasks represent the range of teachers’
instructional practices in Math.

1 2 3 4 5 6
Poor Excellent

In addition to the activities listed above, can you think of two or three additional
instructional activities that you or other teachers frequently use that you believe

improves student achievement or aids you in reaching your instructional goals in
Math?
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Appendix F
Teacher Efficacv and Qutcome Expectations [nstrument (Pilot)

194



Teacher Efficacy and Outcome Expectations [nstrument (Pilot)

Part I Directions: Teachers are often more or less confident they can successfully employ
specific instructional methods or strategies with their students towards the goal of
improving their achievement in Reading or Math. Using the scale provided, indicate your
degree of confidence for successfully using the instructional methods or strategies
described with the students you are presently teaching. As with many teachers, you may
not actively employ some of the strategies listed below. For example, you may be using a
whole language approach to teach reading or you may not have access to certain types of
technology; however, you should still be able to report your confidence that you could
successfully use a basal reader or apply the technology if you had access. Remember that
the focus of these questions is your confidence in using the instructional strategies. These
questions are not asking if you are presently using these strategies or agree with these
strategies. For each item, circle the number that best represents your degree of confidence.

1 2 3 4 5
— 0- 19% 20-39% 40-39% 60 -79% 80 - 100%
Confident Confident Confident Confident Confident

How confident am [ that ...

1. I am capable of providing instruction in Reading based on 1 2 3 45
students’ interests.

2. I am capable of integrating writing activitics into my Reading I 2 3 4 5
instruction.

3. I have the ability to adjust my classroom activities in Reading 1 2 3 45
to the learning needs of individual students.

+. [ am capable of providing appropriate learning experiences in 1 2 3 4 5
Reading for diverse learners (e.g., learning disabled, attention
deficit, non-English speaking, gifted).

5. I have the ability to adjust my classroom activities in Reading to 1 2 3 4 5
account for differences in individual students” skills.

6. [ am capable of providing instruction in phonics skills when 1 2 3 4 5
teaching Reading.

7. I have the ability to integrate Reading activities into other 1 23 4 5
curriculum areas.

8. I have the ability to provide students with challenging 1 2 3 45
seatwork in Reading.

9. [ have the ability to prepare engaging materials to teach Reading. 1 2 3 4 5
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1 2 3 4 3
0- 19% 30 - - 60 - - 1
Confident Confident Confident Confident Confident

How confident am I that ...

19

10. I have the ability to plan effective lessons in Reading. 1

19

I1. I have the ability to apply cooperative group learning 1
strategies in teaching Reading.

9

12. [ am capable of providing students with the opportunity to choose 1
their own literature books for Reading instruction.

2

13. [ am capable of conducting whole group instruction in Reading. 1

12

14. I am capable of conducting small group instruction in Reading. 1

15. I am capable of organizing learning activities in Reading according 1
to students’ backgrounds.

12

(88

16. [ am capable of selecting well-designed computer software to 1
integrate into Reading instruction.

—
9

17. I am capable of providing learning activities for students that allow
them to use computers or other technology during Reading
instruction.

(85

18. [ am capable of using computer tutorials to provide individualized 1
instruction for students in Reading.

[

19. [ am capable of using CD-ROMs that contain children’s literature 1
books that match the goals of my Reading curriculum.

[8]

20. [ have the ability to incorporate word processing activities 1
(e.g., journal or story writing) into my Reading instruction.

29

21. I have the ability to plan activities for students to author multimedia 1
projects in Reading (e.g., using HyperCard or HyperStudio or
building a World Wide Web HomePage).

(85

22. [ am capable of using drill and practice software to reach 1
instructional goals in Reading.

9

23. I have the ability to integrate the use of e-mail into relevant 1
Reading activities.

(38 ]

24. I have the ability to plan Reading lessons that allow students to 1
use the World Wide Web to access relevant sources for curriculum
related projects.
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1 2 3 4 5
0- 19% 20 - 39% 40 - 9% 60 - 19% 80 - 100%
Confident Confident Confident Confident Confident

How confident am I that ...

30.

31

33.
34
35.

36.

37.
38.
39.

40.

[ am capable of providing instruction in Math based on my
students’ interests.

[ am capable of providing Math instruction using a varnety of
hands-on manipulatives.

[ bave the ability to adjust my classroom activities in
Math to the learning needs of individual studeats.

[ am capable of providing appropriate learning experiences in

Math for diverse learners (e.g., learing disabled, attention deficit,

non-English speaking, gifted).

[ have the ability to adjust my classroom activities in Math to
account for differences in individual students’ skills.

I am capable of providing timed practice tests for students during
Math instruction.

[ have the ability to integrate Math activities into other
curriculum areas.

[ have the ability to provide students with challenging
seatwork in Math.

[ have the ability to prepare engaging materials to teach Math.
I have the ability to plan effective lessons in Math.

[ have the ability to apply cooperative group learning strategies
in teaching Math.

[ have the ability to provide worked examples during Math
instruction.

[ am capable of conducting whole group instruction in Math.
[ am capable of conducting small group instruction in Math.

[ am capable of organizing learning activities in Math according
to students’ backgrounds.

[ am capable of selecting well-designed computer software to
integrate into my Math curriculum.
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1 2 3 4 s
Confident Confident Confident Confident Confident

How confident am [ that ...

41. [ am capable of providing lcarning activitics for students thatallow t 2 3 4 5
them to use computers or other technology to attain an instructional
goal in Math.

42. I am capable of using computer tutonials to provide individualized 1 2 3 4 5
Math instruction for students.

43. [ have the ability to use computer games that match the goalsof 1| 2 3 4 5
my Math curriculum.

44. I have the ability to plan activities for students to author multimedia 1 2 3 4 5
projects in Math (e.g., using HyperCard or HyperStudio or building
a World Wide Web HomePage).

45. [ am capable of using drill and practice software to reach 1 2 3 4 5
instructional goals in Math.

46. [ have the ability to incorporate spreadsheet activities into my 1 23 45
Math instruction.

47. I am capabie of planning lessons that use videodiscs to reach 1 2 3 4 5
an instructional goal in Math.

48. I have the ability to plan lessons that allow students to use the 1 23 45

World Wide Web to access relevant sources for curriculum related
projects in Math.

Part II Directions: Teachers are often more or less confident that successful
implementation of specific instructional methods or strategies are effective in
reaching instructional goals they have for their students. Using the scale provided,
indicate your degree of confidence that the specific instructional method or strategy
described for Reading or Math will be effective in improving the standardized
reading or math achievement scores of the students you are presently teaching.
For each item, circle the number that best represents your degree of confidence.

1 2 3 4 5
0- 19% 20-39% 40 - 59% 60 - 9% 80 - 100%
Confident Confident Confident Confident Confident

When implemented appropriately, how confident are you that an effective strategy for
improving students’ standardized reading achievement scores is ...

1. providing instruction based on students’ interests 1 23 45
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1 2 3 4 s
“0- 19%  20-39% 40-39% 60 - 9% 80 - 100%
Confident Confident Confident Confident Confident

When implemented appropriately, how confident are you that an effective strategy for

improving students’ standardized reading achievement scores is ...

2. integrating writing activities into the Reading instruction. 2 3 4

3. adjusting classroom activities to the lcarning nceds of individual 2 3 4
students.

4. providing appropriate learning experiences for diverse learners 2 3 4
(e.g., learning disabled, attention deficit, non-English speaking,
gifted).

5.  adjusting classroom activities to account for differences in 2 3 4
individual students’ Reading skills.

6.  providing instruction in phonics skills. 2 +4

7.  integrating Reading activities into other curriculum areas. 2 3 4

8.  providing students with challenging seatwork. 2 3 4

9.  preparing engaging materals to teach Reading. 2 3 4

10. planning effective lessons in Reading. 2 3 4

11. applying cooperative group learning strategies. 2 3 4

12. providing students with the opportunity to choose their own 2 3 4
literature books for reading.

13.  conducting whole group instruction. 2 3 4

14. conducting small group instruction. 23 4

15. organizing learning activities according to students’ backgrounds. 2 3 4

16. integrating well-designed computer software into the Reading 2 3 4
instruction.

17. providing learning activities for students that allow them to use 2 3 4
computers or other technology during instruction.

18. using computer tutorials to provide individualized instruction for 2 3 4
students in Reading.

19. using CD-ROMs of children’s literature that match the goals of 2 3 4

the Reading curriculum.

199

W

W

W W W

W

W



1 2 3 4 s
0-1 20 - - - -1
Confident Confident Confident Confident Confident

When implemented appropriately, how confident are you that an effective strategy for
improving students’ standardized reading achievement scores is ...

20. incorporating word processing activities (e.g., journal or 1 2 3 4
story wniting) into the instruction.

21. planning activities for students to author multimedia projects 1 2 3 4
in Reading (e.g., using HyperCard or HyperStudio or building
a World Wide Web HomePage).

22. using dnll and practice software to reach instructional goals 12 3 4
in Reading.

23. integrating the use of e-mail into relevant Reading activities. I 2 3 4

24. planning lessons that allow students to use the World Wide Web 1 2 3 4

to access relevant sources for curriculum related projects.

When implemented appropriately, how confident are you that an effective strategy for
improving students’ standardized math achievement scores is ...

25. providing instruction based on my students’ interests. 1 2 3 4
26. providing instruction using a variety of hands-on manipulatives. I 2 3 4
27. adjusting classroom activities in Math to the learning needs of 1 2 3 4
individual students.
28. providing appropriate learning experiences for diverse learners 1 2 3 4
(e.g., learning disabled, attention deficit, non-English speaking,
gifted).
29. adjusting classroom activities to account for differences in 1 2 3 4
individual students’ Math skills.
30. providing timed practice tests for students during instruction. I 2 3 4
31. integrating Math activities into other curmriculum areas. 1 2 3 4
32. providing students with challenging seatwork in Math. 1 2 3 4
33. preparing engaging materials to teach Math. I 2 3 4
34. planning effective lessons in Math. I 2 3 4
35. applying cooperative group learning strategies. 1 2 3 4
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1 2 3 4 3
~0- 19%  20-39% 40 -3%% 60 -79%  80-100%
Confident Confident Confident Confident Confident

When implemented appropriately, how confident are you that an effective strategy for

improving students’ standardized math achievement scores is ...

36. providing worked examples during instruction. 1 2 3 4

37. conducting whole group instruction. I 2 3 4

38. conducting small group instruction. 1 2 3 4

39. organizing learning activities according to students’ backgrounds. I 2 3 4

40. integrating well-designed computer software into the Math 1 2 3 4
curriculum.

41. providing learning activities for students that allow them to use 1 2 3 4
computers or other technology to attain an instructional goal in Math.

42. using computer tutorials to provide individualized Math instruction 1 2 3 4
for students.

43. using computer games that match the goals of the Math curriculum.1 2 3 4

44, planning activities for students to author multimedia projects in I 2 3 4
Math (e.g., using HyperCard or HyperStudio or building a World
Wide Web HomePage).

45. using drill and practice software to reach instructional goals in I 2 3 4
Math.

46. incorporating spreadsheet activities into Math instruction. t 2 3 4

47. planning lessons that use videodiscs to reach an instructional I 2 3 4
goal in Math.

48. planning lessons that allow studeants to use the World Wide Web 1 2 3 4

to access relevant sources for curriculum related projects in Math.
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COMMENTS ABOUT THE INSTRUMENT

Were any of the directions unclear? If yes, which ones and do you have any
suggestions?

Were any of the items unclear? If yes, which ones, why, and do you have any
suggestions’

Any other comments or suggestions?
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Appendix G

Survev Cover L etter
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Survey Cover Letter

Dear Teacher,

Y ou have been selected to participate in research examining teachers’ beliefs
about their ability to use a variety of instructional techniques during ____
instruction. This dissertation study is being conducted by Leslie Curda of the
Department of Educational Psychology at the University of Oklahoma. If you
choose to participate in this study [ ask that you complete the enclosed
questionnaire. The questionnaire asks you to provide a variety of demographic
information about yourself and the students in your classroom. The survey also
seeks your opinion about the usefulness of a variety of instructional strategies for
teaching and the confidence you have in your ability to perform these tasks
successfully. [t should take you approximately 1S minutes to complete the survey.
At no time during the survey are you asked to reveal your name, your school name,
or any of your students’ names. Your responses to the questionnaire will be
completely confidential.

The enclosed survey is being randomly distributed to elementary school
teachers across the state of Tennessee. Should vou choose to participate, please
complete the enclosed questionnaire and return it using the self-addressed, stamped
envelope provided. Returning the completed survey indicates your consent to
participate in this study. Your participation in this study is voluntary. No negative
consequences will result to those who decide not to participate. [f at any time you
change your mind about participating once vou have begun, you may withdraw by
simply choosing not to return the compieted survey. Thank you for your time and
your consideration.

Sincerely,

Leslie Curda



Appendix H
Reading Efficacv and Qutcome Expectations Instrument
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Reading Efficacy and Outcome Expectations Instrument

PART I:  Please circle the appropriate answer or fill in the blank for each question below.

ABOUT YOURSELF:

GENDER: F M AGE:

RACE: African-American American Indian Asian-Amencan Caucasian  Hispanic
Other

EDUCATIONAL BACKGROUND: (Circle the highest one you have completed)

Bachelor's Degree  Bachelor’s + 13 Master's Degree Master's + 15 Doctorate
TEACHING EXPERIENCE:

How many years have you been teaching?

How many years have you been teaching the grade you are presently teaching?

ABOUT YOUR CLASSROOM AND STUDENTS:

What grade level are you presently teaching? K1 2 3 4 5 6
Other (please specify)

Do you teach both math and reading in the grade level you are presently teaching?  YES NO

What approach do you use to teach reading? PHONICS WHOLELANGUAGE OTHER
(please specify)
How many students do you have in your present classroom?

For the following demographics indicate (estimate if necessary) how many of your students are in each
category.

Gender: Male ___ Female

Race: African-American American Indian _______ Asian-American ______
Caucasian ___ Other

SES: FreeLunch __  Reduced Lunch

Reading: High Ability __ Average Ability Low Ability ___
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Math: High Ability ____ Average Ability Low Ability ____

How many of your students have specific individual leaming nceds in math identified through school
testing services?

How many of your students have specific individual lcarning needs in reading identfied through school
testing services?

Students often vary in the way they participate and engage in activities in their class. In your opinion,
approximately what percentage of the students in your class are actively engaged in the math lessons
on a typical day? e

In your opinion, approximately what percentage of the students in your class are actively engaged in the
[2p4

reading lessons on a typical day? c
PART II: Directions: Circle the correct answer. fill in the blank, or use the scale provided to answer the
following questions as accurately as possible.

1. Please rank order your preference for teaching the following subjects to your students. The subject you
most prefer to teach should receive a rank of “1”. Your next subject preference should receive a rank

of *“2” and so on up to a rank of 4",

Science Math Reading ___ Social Studies

()

If you could choose to enroll in one of the following two courses during inservice teacher training,
which one would you most prefer to attend? (circle one)

A. A course which focuses on providing new ideas and teaching strategies for using the textbook and
supporting materials in the subject area of your choice.

B. A course which focuses on providing new ideas and strategies for integrating technology into the
subject area of your choice.

3. Approximately how much time (in minutes) do vou spend in a typical week planning and
preparing materials for teaching Reading? minutes

4. Approximately how much time (in minutes) do you spend in a typical week engaged with
your students in activities related to Reading? minutes

5. Approximately how much time (in minutes) do you spend in a typical week planning and
preparing to integrate the use of technology into your curriculum? minutes

6. Approximately how much time (in minutes) do you spend in a typical week engaged with
your students in activities related to technology use? minutes
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Please respond to the following statements using the scale provided.

{ 2 3 4 5 6
Strongly Somewhat Somewhat Strongly
Disagree Disagree Disagree Agree Agree Agree

SD D SWD SWA A
7. Compared to the normal effort [ exert teaching Reading, [ put moreeffot 1 2 3 4 5
into working with a student who is not making progress in his/her reading
ability.

8. Compared to the normal effort I exert teaching Reading, I putmoreeffort 1 2 3 4 5
into developing enrichment activities for students who have above average
reading ability.

9. Compared to the normal effort [ exert planning in other subject areas. [ 1 2 3 4 5
put more effort into planning daily Reading instruction.

10. I continue working with a student until he or she learns essentialreading 1 2 3 4 5
skills.

1. I continue to try a variety of instructional strategies until I findastrategy 1 2 3 4 5
that is effective with my students in Reading.

12. [ try a variety of approaches to teaching Reading in order to discover 1 2 3 4 5
strategies that motivate my students to improve their reading ability.

13. I feel I have control over my students’ achievement in Reading. 1 2 3 4 5

14. Teaching Reading is stressful. 1 2 3 4 5

15. [ think teachers in my building can affect student achievement in 1 2 3 4 5
Reading more than me.

16. I feel responsible for my students’ achievement in Reading. 1 2 3 4 5

17. Compared to the normal effort [ exert planning in other subject areas,Iput 1 2 3 4 5

more effort into trying to integrate technology into my classroom
curriculum.

18. Compared to the normal effort [ exert preparing for instruction in other 1 2 3 4 5
subject areas, | put more effort into identifying specific computer
applications that will enhance student leaming experiences.

19. Compared to the normal effort [ exert developing instructional activities 1 2 3 4 5

using the textbook, I put more effort into developing instructional
activities that allow students to use technology to achieve a curriculum goal.
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SD D SWDSWA A SA
20. [ continue to try integrating technology into my curriculum even when 1 2 3 4 5 6
[ am faced with computcr mishaps or equipment problems.

21. I continue to try new strategies for integrating technology into my 1 2 3 4 5 6
curmiculum even though [ have a lack of expenience with technology.
22. [ continue to try approaches to integrating technology even when I feel 1 2 3 4 5 6

like I experience more classroom management problems.

Part III Directions: Teachers are often more or less confident they can successfully employ specific
instructional methods or strategies with their students towards the goal of improving their achievement
in Reading. Using the scale provided, indicate your level of agreement for successfully using the
instructional methods or strategies described with the students you are presently teaching. As with
many teachers, you may not actively employ some of the strategies listed below. For example, you
may be using a whole language approach to teach reading or you may not have access to certain types
of technology; however. you should still be able to report your confidence that you could successfully
use a basal reader or apply the technology if you had access. Remember that the focus of these
questions is your confidence in using the instructional strategies. These questions are not asking if you
are presently using these strategies or agree with these strategies. For each item, circle the aumber that
best represents your level of agreement to each statement.

1 2 3 4 5 6
Strongly Somewhat Somewhat Strongly
Disagree Disagree Disagree Agree Agree Agree

I am confident that...
SD D SWDSWA A SA

1. [ have the ability to apply cooperative group learning strategies 1 2 3 4 5 6
in teaching Reading.

2. | am capable of integrating writing activities into my Reading instruction. 1 2 3 4 5 6

3. [ am capable of conducting whole group instruction in Reading. 1 2 3 4 5 6

+. [ have the ability to integrate Reading activities into other curriculum 1 2 3 4 5 6
areas.

5. [1am capable of providing instruction in phonics skills when teaching 1 2 3 4 5 6
Reading.

6. [ bave the ability to plan effective lessons in Reading. 1 2 3 4 5 6

7. 1 am capable of using drill and practice software to reach instructional 1 2 3 4 5 6
goals in Reading.

8. Iam capable of providing instruction in Reading based on students’ 1 2 3 4 5 6
interests.



I am confident that...

9.

10.

1.

13.

14

16.

17.

18.

19.

[ am capable of conducting small group instruction in Reading.

[ am capable of providing students with the opportunity to choose
their own literature books for Reading instruction.

[ have the ability to prepare engaging materials to teach Reading.

. I have the ability to incorporate word processing activities (e.g., journal

or story writing) into my Reading instruction.
[ have the ability to provide students with challenging seatwork in Reading.
[ am capable of providing appropriate lcarning experiences in Reading

for diverse leamners (c.g.. learning disabled, attention deficit. non-English
speaking. gifted).

. I am capable of selecting well-designed computer software to integrate

into Reading instruction.

I am capable of using computer tutorials to provide individualized
instruction in Reading.

| am capable of providing learning activities for students that allow
them to use computers or other technology during Reading instruction.

[ have the ability to adjust my classroom activities in Reading to account
for differences in individual students’ skills.

[ have the ability to adjust my classroom activities in Reading to the
learning needs of individual students.

. [ am capable of using CD-ROM{s that contain children’s literature books

that match the goals of my Reading curriculum.

. T have the ability to integrate the use of e-mail into relevant Reading

activities.

. [ am capable of organizing leaming activities in Reading according to

students’ backgrounds.

. [ have the ability to plan Reading lessons that allow students to use the

World Wide Web to access relevant sources for curriculum related projects.

. [ have the ability to plan activities for students to author multimedia

projects in Reading (e.g., using HyperCard or HyperStudio or building
a World Wide Web HomePage).

SD

—

D

9

(S

(%)

tJ

9

5]

(38

~

[ ]

138

|38 ]

~

SWD SwA
304
304
304
304
304
3 4
304
34
304
3 04
3 04
3 4
3 4
3 4
3 4
3 04

A

W

SA



Part IV Directions: Teachers are often more or less confident that successful implementation of specific
instructional methods or strategies are effective in reaching instructional goals they have for their
students. Using the scale provided. indicate your level of agreement that the specific instructional
method or strategy described for Reading will be effective in improving the standardized reading
achievement scores of the students you are presently teaching. For each item. circle the number that
best represents your level of agreement.

I 2 3 4 5 6
Strongly Somewhat Somewhat Strongly
Disagree Disagree Disagree Agree Agree Agree
I am confident that an effective strategy for improving .

my students’ standardized reading achievement scores is...
SD D SWDSWA A SA

1. applying cooperative group learning strategies in Reading. 1 2 3 4 35 6
2. integrating writing activities into the Reading instruction. 1 2 3 4 5 6
3. conducting whole group instruction in Reading. I 2 3 4 5 6
4. integrating Reading activities into other curriculum areas. 1 2 3 4 5 6
5. providing instruction in phonics skills. 1 2 3 4 5 6
6. planning effective lessons in Reading. I 2 3 4 5 6
7. using drill and practice software to reach instructional goals in Reading. 1 2 3 4 5 6
8. providing Reading instruction based on students’ interests. 1 2 3 4 5 6
9. conducting small group instruction in Reading. 1 2 3 4 35 6
10. providing students with the opportunity to choose their own literature 1 2 3 4 5 6
books for Reading.
11. preparing engaging materials to teach Reading. 1 2 3 4 5 6
12. incorporating word processing activities (e.g., journal or story writing) 1 2 3 4 5 6
into the Reading instruction.
13. providing students with challenging seatwork in Reading. 1 2 3 4 5 6
14. providing appropriate learning experiences for diverse learners 1 2 3 4 5 6
(e.g.. learning disabled, attention deficit, non-English speaking, gifted).
I5. integrating well-designed computer software into Reading instruction. I 2 3 4+ 5 6



I am confident that an effective strategy for improving
my students’ standardized reading achievement scores is...

16. using computer tutorials to provide individualized instruction for students

17.

18.

19.

in Reading.

providing learning activities for students that allow them to use computers

or other technology during Reading instruction.

adjusting classroom activities to account for differences in individual
students™ Reading skills.

adjusting classroom Reading activities to the learning needs of
individual students.

. using CD-ROMIs of children’s literature that match the goals of the

Reading curriculum.

. integrating the use of e-mail into relevant Reading activities.
. organizing leaming activities according to students’ backgrounds.

. planning lessons that allow students to use the World Wide Web to

access relevant sources for Reading related projects.

planning activities for students to author multimedia projects in Reading
(e.g.. using HyperCard or HyperStudio or building a World Wide Web
HomePage).
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Appendix [

Math Efficacy and Qutcome Expectations [nstrument




Math Efficacy and Outcome Expectations [nstrument

PARTI:  Please circle the appropriate answer or fill in the blank for each question below.

ABOUT YOURSELEF:

GENDER: F M AGE:
RACE: African-American American Indian Asian-American Caucasian  Hispanic
Other

EDUCATIONAL BACKGROUND: (Circle the highest one you have completed)

Bachclor’s Degree Bachclor’s + 15 Master's Degree Master's + 15 Doctorate
TEACHING EXPERIENCE:

How many ycars have you been teaching?

How many years have you been teaching the grade you are presently teaching?

ABOUT YOUR CLASSROOM AND STUDENTS:

What grade level are you presently teaching? K1 2 3 4 5 6
Other (please specify)

Do you teach both math and reading in the grade level you are presently teaching?  YES NO

What approach do you use to teach mathematics?

How many students do you have in your present classroom?

For the following demographics indicate (estimate if necessary) how many of your students are in each
category.

Gender. Male ___  Female

Race: African-American _______ Amenican Indian Asian-American ______
Caucasian __ Other

SES: Free Lunch Reduced Lunch ____

Reading: High Ability____ Average Ability ____ Low Ability ____
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Math: High Ability ___ Average Ability Low Ability

How many of your students have specific individual learing needs in math identified through school
testing services”

How many of your students have specific individual leaming needs in reading identified through school
testing services?

Students often vary in the way they participate and engage in activities in their class. [n your opinion,
approximately what percentage of the students in your class are actively engaged in the math lessons
on a typical day? ‘e

In your opinion. approximately what percentage of the students in your class are actively engaged in the

reading lessons on a typical day? ‘c

PART H: Directions: Circle the correct answer, fill in the blank, or use the scale provided to answer the
following questions as accurately as possible.

1. Please rank order your preference for teaching the following subjects to your students. The subject you
most prefer to teach should receive a rank of “1”. Your next subject preference should receive a rank
of *“2" and so on up to arank of “4".

Science Math Reading Social Studies

(8]

I you could choose to enroll in one of the following two courses during inservice teacher training,
which one would you most prefer to attend? (circle one)

A. A course which focuses on providing new ideas and teaching strategies for using the textbook and
supporting materials in the subject area of your choice.

B. A course which focuses on providing new ideas and strategies for integrating technology into the
subject area of your choice.

3. Approximately how much time (in minutes) do you spend in a typical week planning and
preparing materials for teaching Math? minutes

4. Approximately how much time (in minutes) do you spend in a typical week engaged with
your students in activities related to Math? minutes

5. Approximately how much time (in minutes) do you spend in a typical week planning and
preparing to integrate the use of technology into your curriculum? minutes

6. Approximately how much time (in minutes) do you spend in a typical week engaged with
your students in activities related to technology use? minutes



Please respond to the following statements using the scale provided.

1 2 3 4 5 6
Strongly Somewhat Somewhat Strongly
Disagree Disagree Disagree Agree Agree Agree

SD D SWD SWA A SA
7. Compared to the normal effort [ exert teaching Math, [ put more effort I 2 3 4 5 6
into working with a student who is having trouble grasping a new math

concept or procedure.

8. Compared to the normal effort | exert teaching Math, 1 put more effort 1 2 3 4 5 6
into developing enrichment activities for students who have above average
math ability.

9. Compared to the normal effort [ exert planning in other subject areas, | 1 2 3 4 5 6
put more effort into planning daily Mfath instruction.

10. I continue working with a student until he or she leamns essential math 1 2 3 4 5 6
skills.

11. [ continue to try a variety of instructional strategies until [ findastrategy 1 2 3 4 5 6
that is effective with my students in Math.

12. [try a variety of approaches to teaching Math in order to discoverstrategies | 2 3 4 35 6
that motivate my students to improve their understanding of Math.

13. I think teachers in my building can affect student achievement in Math I 2 3 4 5 6
more than me.

14. I feel responsible for my students’ achievement in Math. 1 2 3 4 5 6

15. Teaching Math is stressful. 1 2 3 4 5 6

16. Ifeel I have control over my students’ achievement in Math. I 2 3 4 5 6

17. Compared to the normal effort [ exert planning in other subjectareas,Iput 1t 2 3 4 5 6
more effort into trying to integrate technology into my classroom
curriculum.

18. Compared to the normal effort I exert preparing for instruction in other 1 2 3 4 5 6

subject areas, [ put more effort into identif ying specific computer
applications that will enhance student learning experiences.

19. Compared to the normal effort I exert developing instructional activities 1 2 3 4 5 6

using the textbook, I put more effort into developing instructional activities
that allow students to use technology to achieve a curriculum goal.
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20. [ continue to try integrating technology into my curriculum even when [

am faced with computer mishaps or equipment problems.

. [ continue to try new strategies for integrating technology into my

curriculum even though [ have a lack of experience with technology.

. [ continue to try approaches to integrating technology even when I feel

like I experience more classroom management problems.

SD

1

1

10 C

(15

(393

SWD SwaA

3

4
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Part III Directions: Teachers are often more or less confident they can successfully employ specific
instructional methods or strategies with their students towards the goal of improving their achievement

L.

9

W

in Math. Using the scale provided, indicate your level of agreement for successfully using the
instructional methods or strategies described with the students you are presently teaching. As with

6

many teachers, you may not actively employ some of the strategies listed below. For example, you
may be using a whole language approach to teach reading or you may not have access to certain types
of technology; however, you should still be able to report your confidence that you could successfully

use a basal reader or apply the technology if you had access. Remember that the focus of these

questions is your confidence in using the instructional strategies. These questions are not asking if you
are presenty using these strategies or agree with these strategies. For each item. circle the number that

best represents your level of agreement to each statement.

1 2 3 4 s
Strongly Somewhat Somewhat Strongly
Disagree Disagree Disagree Agree Agree Agree
I am confident that...
SD D SWDSWA A SA

[ have the ability to provide worked examples of problems during I 2 3 4 5 6
Math instruction.
[ am capable of conducting whole group instruction in Math. 1 2 3 4 5 6
[ have the ability to apply cooperative group learning strategies in I 2 3 4 5 6
teaching Math.
[ am capable of providing Math instruction using a variety of 1 2 3 4 5 6
hands-on manipulatives.
[ am capable of providing timed practice tests for students during 1 2 3 4 5 6
Math instruction.
I am capable of using drill and practice software to reach instructional 1 2 3 4 5 6
goals in Math.
[ have the ability to integrate Math activities into other curriculumareas. 1 2 3 4 5 6
[ have the ability to plan effective lessons in Math. I 2 3 4 5 6
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I am confident that...
SD D SWD SWA A

9. 1 bave the ability to provide students with challenging seatworkinMath. I 2 3 4 5

10. [ am capable of conducting small group instruction in Math. 12 3 4 5

1. [ have the ability to prepare engaging materials to teach Math. 1 2 3 4 5

12. I am capable of providing learning activities for students that allowthem | 2 3 4 35
to use computers or other technology to attain an instructional goal in Math.

13. [ have the skills needed to adjust my classroom activities in Mathtothe 1 2 3 4 5
learning needs of individual students.

14. [ have the ability to use computer games that match the goals of my 1 2 3 4 5
Math curriculum.

15. T have the ability to adjust my classroom activities in Math to account 1 2 3 4 5
for differences in individual students” skills.

16. I am capable of using computer tutorials to provide individualized Math 1 2 3 4 5
instruction for students.

17. [ am capable of selecting well-designed computer software to integrate 12 3 4 5
into my Math curriculum.

18. I am capable of providing appropriate leaming experiences in Math for I 2 3 4 35
diverse learners (¢.g., lcarning disabled, attention deficit, non-English
speaking, gifted).

19. I have the skills to provide instruction in Math based on my students’ 12 3 4 5
interests.

20. [ am capable of organizing learning activities in Math according to 1 2 3 4 5
students’ backgrounds.

21. I have the ability to incorporate spreadsheet activities into my Math 1 2 3 4 5
instruction.

22. I have the skills to plan Math lessons that allow students to use the I 2 3 4 5
World Wide Web to access relevant sources for curriculum related projects.

23. I am capable of planning lessons that use videodiscs to reach an 1 2 3 4 5
instructional goal in Math.

24. I have the ability to plan activities for students to author multimedia 1 2 3 4 5

projects in Math (e.g., using HyperCard or HyperStudio or building a
World Wide Web HomePage).



Part IV Directions: Teachers are often more or less confident that successful implementation of specific
instructional methods or strategies are effective in reaching instructional goals they have for their
students. Using the scale provided, indicate your level of agreement that the specific instructional
method or strategy described for Math will be effective in improving the standardized math
achievement scores of the students you are presently teaching. For each item, circle the number that

L.

2.

10.

1.

13.

14.

best represents your level of agreement.

I 2 3 5 6
Strongly Somewhat Strongly
Disagree Disagree Disagree Agree Agree

I am confident that an effective strategy for improving
my students’ standardized math achievement scores is...
SD D SWDSWA A SA

providing worked examples of problems during Math instruction. 1 2 3 4 5 6
conducting whole group instruction in Math. 1 2 3 4 5 6
applying cooperative group learning strategies in Math. 1 2 3 4 5 6
providing Math instruction using a variety of hands-on manipulatives. 1 2 3 4 5 6
providing timed practice tests for students during Math instruction. 1 2 3 4 5 6
using drill and practice software to reach instructional goals in Math. 1 2 3 4 5 6
planning effective lessons in Math. 1 2 3 4 5 6
integrating Math aclivitics into other curriculum areas. 1 2 3 4 5 6
providing students with challenging seatwork in Math. 1 2 3 4 5 6
conducting small group instruction in Math. I 2 3 4 5 6
preparing engaging materials to teach Math. 1 2 3 4 5 6

. providing learning activities for students that allow themtousecomputers 1 2 3 4 S5 6
or other technology to attain an instructional goal in Math.
adjusting classroom Math activities to the learning needs of individual 1 2 3 4 5 6
students.
using computer games that match the goals of the Math curriculum. 1 2 3 4 5 6

. adjusting classroom activities to account for differences in individual 1 2 3 4 5 6

students’ Math skills.



I am confident that an effective strategy for improving
my students’ standardized math achievement scores is...

16. using computer tutorials to provide individualized Math instruction for

17.

18.

19.

20.

[
[ ]
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students.

integrating well-designed computer software into Math instruction.

providing appropriate Math learning experiences for diverse learners
(e.g., learning disabled, attention deficit, non-English speaking, gifted).

providing Math instruction based on my students’ interests.

organizing learning activities in Math according to students’ backgrounds.

relevant sources for Math related projects.

planning activities for students to author multimedia projects in Math
(e.g., using HyperCard or HyperStudio or building a World Wide Web

HomePage).

. incorporating spreadsheet activities into Math instruction.

. planning lessons that allow students to use the World Wide Web to access
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. planning lessons that use videodiscs to reach an instructional goal in Math. |
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