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ABSTRACT 

 

EVIDENCE SUPPORTING THE VALIDITY OF INFERENCES REQUIRED BY THE 

INTENDED USES OF THE TECHNOLOGY INTEGRETION CONFIDENCE SCALE 

 

Jeremy M. Browne 

Department of Instructional Psychology & Technology 

Doctor of Philosophy 

 

Many teacher preparation programs provide opportunities for their preservice 

educators to gain the requisite technology integration skills and knowledge. However, 

they often ignore the dispositions that affect whether a teacher will actually use 

technology in the classroom. In an effort to address this oversight, the McKay School of 

Education at Brigham Young University developed the Technology Integration 

Confidence Scale (TICS). It was hoped the TICS could be used to (a) establish a baseline 

preservice teacher profile, (b) monitor the effects of curricular adjustments, (c) identify 

preservice teachers in most need of intervention, and (d) predict in-practice behavior. 

Although a pilot test of the TICS revealed acceptable levels of reliability, the initial 

evidence gathered to support the validity of inferences to be drawn from TICS scores was 

based on underdeveloped, anachronistic views of validity. 

 



The purpose of this dissertation was to gather evidence supporting the inferences 

required for each of the TICS’ intended purposes, drawing on modern validity theory and 

codified testing standards, and employing state-of-the-art measurement methodology. 

Methods used to gather validity-supporting evidence included repeated measures 

ANOVA, regression analyses, and a synthesis of self-efficacy research. Evidence 

supported the use of the TICS to establish a baseline preservice teacher profile and to 

predict in-course preservice teacher performance, but only in the secondary education 

technology integration course. The evidence did not support using the TICS to monitor 

minor changes to the curriculum.
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Chapter 1: Introduction 

Statement of the Problem 

Despite the increased influence technology has in personal and business life, 

technology resources in public education have often failed to meet their potential 

(Brinkerhoff, 2006). Although teacher education programs are training preservice 

teachers in proper technology integration techniques, many of their efforts have failed to 

substantially increase in-practice technology integration (Kay, 2006) in part because they 

ignore the dispositional dimension of the issue (Butler & Sellbom, 2002).  

Consider Figure 1. Many teacher education programs have oriented their 

technology integration training programs around national standards, which assure 

preservice teachers are able to effectively use technology in their classrooms. However, 

these programs have rarely addressed the dispositions that actually lead to such in-

practice performance. Though such teacher preparation programs may have evidence that 

their graduating teachers can support student learning and professional productivity 

through technology integration, they cannot lack the evidence that their students will 

(Brzycki & Dudt, 2005; Swain, 2006). 

Existing measures of preservice teacher competence in technology integration 

include exams (Charoula, 2005), performance assessments (Heide & Henderson, 2001; 

Mills, 2001; Persichitte, Caffarella, & Ferguson-Pabst, 2003), and self-assessments 

(Basham, Pallap, and Pianfetti, 2005; Foley et al., 2001; Shoffner & Dias, 2001; Kelley, 

Wetzel, Padgett, Williams, & Odom, 2005). Unfortunately, these measures almost 

exclusively assess respondents’ level of knowledge and skill. Some researchers have 

employed measures of general dispositions concurrently with measures of ability 

1 



(Brinkerhoff, 2006; Levin, 1999), but these affective measures have not been aligned 

with the same standards as the measures of ability. 

 

     Skills & Knowledge 

 

Figure 1. The relationship of skills and knowledge, dispositions, and in-practice 
technology integration. 

 

Given that skills and knowledge are by themselves insufficient measures of 

propensity to integrate technology in education, there is a current need for measures of 

dispositions, such as perceptions of value and self-efficacy, and for these measures to be 

aligned with the same national standards as the current measures of ability. These new 

measures must also be comprehensively analyzed for their psychometric suitability, and 

the inferences users expect to make of the resulting scores must be supported with 

adequate evidence of validity. Indeed, the question of validity is “the most fundamental 

consideration in developing and evaluating tests” (American Educational Research 

Association [AERA], American Psychological Association [APA], National Council on 

Measurement in Education [NCME], 1999, p. 9). 

  National Educational 
Technology Standards 

 Dispositions 
 

Effective Can / Can’t
Technology 
Integration 
In-Practice Will / Won’t

Confidence 

Perceived Value 
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Context 

The McKay School of Education (MSE) at Brigham Young University 

understands the importance of preparing teachers to effectively integrate technology into 

their practice (Wentworth, Waddoups, & Earle, 2004). To address the significance of this 

process, the MSE’s Instructional Psychology and Technology (IP&T) department, which 

is responsible for the technology integration training of preservice teachers, redesigned 

the required technology integration courses to better afford preservice teachers the 

opportunity to gain the necessary pedagogical skills (Graham, Culatta, Pratt, & West, 

2004). However, given the above-cited issues of focusing solely on competence, there 

was concern regarding whether these courses affected preservice teacher dispositions as 

well.  

In an effort to address this issue, the course coordinator directed a graduate 

student instructor to develop a measure of an affective trait that could (a) establish a 

baseline preservice teacher profile, (b) monitor the effects of curricular adjustments, (c) 

profile individual students to identify those in most need of intervention, and (d) could be 

expected to predict in-practice behavior. 

The resulting measure, the Technology Integration Confidence Scale (TICS; 

Browne, in press), was intended to measure preservice teacher self-efficacy regarding 

tasks described in the National Educational Technology Standards for Teachers (NETS-

T), the same influential standards to which the technology integration courses were 

designed (see Appendices A and B). Self-efficacy is a mature, well-defined psychometric 

construct (Pajares & Schunk, in press), with an established measurement methodology 
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(Bandura, in press) and has demonstrated power in predicting performance and 

persistence (Multon, Brown, & Lent 1991).  

Despite the wherewithal of the TICS, its initial development only examined pilot 

test data using classical test theory and evaluated the meaning of its scores with an ill-

defined concept of content validity. To assure that the inferences required for each of the 

TICS four purposes are sound, a more comprehensive analysis was necessary.  

Statement of Purpose 

The purpose of this project was to further the development of the TICS through 

(a) an item response theory (IRT) analysis of respondent data to ensure proper item and 

response category functioning and (b) an examination of the validity of specified 

inferences to be drawn from TICS scores. Although these two endeavors will serve the 

immediate needs of the technology integration courses in the MSE, they will also address 

the larger issue of preservice teacher disposition towards technology integration. 

Reliability analyses of most instruments used in technology integration teacher education 

research do not employ IRT, and even basic evidence of validity is “almost never noted” 

(Kay, 2006, p. 386). Performing these two steps would justify the use of the TICS in 

larger-scale studies. 

Audience 

This report is intended for teacher educators concerned with technology 

integration, administrators of teacher education programs, and current and potential users 

of the TICS. Psychometricians, evaluators, and others with an interest in systematic 

applications of validity theory may also find these research activities interesting. 
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Research Questions 

This project attempted to answer the following research questions: 

1. Given the stated intended uses for the TICS, what inferences are expected to be 

made from TICS scores (AERA et al., 1999)? 

2. What evidence should and can be gathered to support the validity of each 

expected inference? 

3. Given the appropriate evidence, which of the expected inferences are supported? 

Which are not? 

4. What efforts should be undertaken to improve the validity of the expected 

inferences? 

Scope 

Validity can never be fully established for any inference. It can only be supported 

by an argument built on evidence and theory, and this support is measured in degrees 

(AERA et al., 1999; Cronbach & Meehl, 1955; Messick, 1995). Because of this 

challenge, the scope of this project had to be limited, or it would never have been 

completed. Therefore the following constraints were necessary: 

1. Only inferences required for the stated intended uses of the TICS were 

considered. 

2. Only evidence of validity required by those inferences were gathered (AERA et 

al., 1999). 

3. Only definitions of validity and evidence gathering procedures that were 

compatible with the 1999 AERA, APA, NCME Standards for Educational and 

Psychological Testing were considered. 
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4. Due to the relatively homogeneous population of MSE students and the limited 

timeframe within which the TICS had been used, it would not have been effective 

to gather evidence supporting the generalizability of the intended inferences, or 

the consequences of test use. 

6 



Chapter 2: Review of Literature 

Self-Efficacy 

Self-efficacy grew out of the cognitive revolution, subsequent renewed interest in 

the self, and is a partial reaction against the pervasive concern of self-esteem (Bandura, in 

press). The theory holds that personal beliefs can predict behavior better than simple 

stimulus-response reactions, and such beliefs fit within “a theory of personal and 

collective agency” (Pajares & Schunk, in press, p. 18). It is important to note that, 

although self-efficacy is most often associated with measurement methodology, it is also 

a theory of behavioral change through “extraordinary personal feats [that] serve as 

transforming experiences” (Bandura, in press, p. 2), and formative feedback of each 

performance (Bandura, 1977).  

“Self-efficacy is concerned with people’s beliefs in their capabilities to produce 

given attainments” (Bandura, in press, p. 2). Such beliefs not only reflect a person’s 

ability to perform a task, but also the likelihood that the performance will take place, thus 

increasing the predictive value of its measures. When combined with self-efficacy 

treatments, self-efficacy measures accurately predict outcomes of individual and group 

performances, in both pre- and post-treatment situations (Bandura, 1977). 

In a massive meta-analytic investigation covering published reports from 1977 to 

1988, Multon, Brown, & Lent (1991) found self-efficacy measures to account for 14% of 

variance in student performance and 12% of variance in student persistence. However, 

they also found evidence that “the relationship of self-efficacy to performance and 

persistence may vary across types of students, measures, and study characteristics” (p. 

34). 
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It is important to draw a distinction between self-efficacy, particularly teacher 

self-efficacy, and general teacher efficacy. Heavily researched (Goddard, Hoy & Hoy, 

2000, 2004; Henson, Kogan, Vacha-Haase, 2001; Hoy & Spero, 2005a, 2005b; Hoy & 

Woolfolk, 1993; Milner & Hoy 2003; Tschannen-Moran & Hoy, 2001; Tschannen-

Moran, Hoy, & Hoy, 1998; Woolfolk & Hoy, 1990; Woolfolk, Rosoff, & Hoy, 1990), 

teacher efficacy grew out of Rotter’s work on internal vs. external locus of control, which 

predated Bandura’s self-efficacy by more than a decade (Tschannen-Moran et al., 1998). 

It differs from self-efficacy in that “self-efficacy concerns beliefs about whether one can 

produce certain actions (perceived self-efficacy) [which is] not the same as beliefs about 

whether actions affect outcomes (locus of control)” (p. 211). In fact, the work of 

Tschannen-Moran et al. (1998) was to unify these two efficacies, though what they 

created is obviously larger in scope than Bandura’s self-efficacy. 

The Technology Integration Confidence Scale 

The TICS was developed for use in the MSE technology integration courses to 

track preservice teacher self-efficacy vis-à-vis tasks described in the National Educational 

Technology Standards for Teachers (NETS-T). The details of its development and pilot 

testing are described in the SITE 2007 proceedings (Browne, 2007) and in an upcoming 

volume of Computers in the Schools (Browne, in press), but they are summarized below 

to familiarize the reader with the instrument. 

The developer of the TICS refused to apply his own definition of technology 

integration, and adopted instead the broadly-accepted NETS-T (International Society for 

Technology in Education [ISTE], n.d.; Waddoups, Wentworth, & Earle, 2004). 

Following Bandura’s (in press) recommendations, the TICS comprised items that 
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presented a task and asked the respondent to rate their confidence in accomplishing it. 

Although Bandura recommended an analog response scale ranging from 0-100, with 0 

being not confident at all and 100 being absolutely confident, recent research 

demonstrated that fewer response categories may function better than many (Reeve, 

Kitchen, Sudweeks, Bell, & Bradshaw, in preparation). Therefore the TICS presented six 

response categories: not confident at all, slightly confident, somewhat confident, fairly 

confident, quite confident, completely confident.  

Although the TICS as a whole was reliable, the subscales aligned with individual 

NETS-T differed wildly in their reliability. This was due to some NETS-T being 

underrepresented, and a few malfunctioning items, identified by an item analysis. These 

items were revised for the present version. Still, the analysis of the pilot study data was 

based in classical test theory and did not investigate the functioning of the TICS response 

categories.  

More importantly, the initial TICS development process had gathered only a few 

forms of evidence for an ill-defined concept of content validity. Though the items were 

relevant to the teaching domain, the developers did not determine how well the collection 

of items represented the domain of technology integration, in part because of the 

broadness of the NETS-T.  

Item Response Theory and the Rating Scale Model 

As in most self-efficacy scales, the TICS pilot test data were analyzed using 

classical test theory. While such analyses are informative, they yield a single estimate of 

item difficulty across the sample, and their results are sample-dependent (Hambleton, 

Swaminathan, & Rogers, 1997). In the case of the TICS, the item analysis completed 
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during its initial development provided a mean score between 0 (Not confident at all) and 

5 (Absolutely confident) for each self-efficacy item (Browne, in press). This item mean 

did not distinguish between respondents with generally high and generally low total 

scores. Also, if the TICS were administered to a similar sample (e.g. to preservice 

teachers in the same course, but a different semester), that estimate of item difficulty 

would not be identical to the pilot test estimate. 

These classical test theory issues were overcome through the application of item 

response theory (IRT), which (a) discovered estimates of item difficulty that are 

conditional upon the respondents’ level of self-efficacy and (b) established a scoring 

system that is independent of the sample. Further, using the rating scale model (RSM), 

the functioning of each response category (Not confident at all, Slightly confident, etc.) 

was analyzed for each subscale.  

As an introductory example, imagine a self-efficacy scale with items presenting 

only two options: Not confident at all, and Absolutely confident. Such an item would not 

be effective, given Bandura’s description of self-efficacy items (Bandura, in press), but is 

used here only to convey a simplest-case scenario. An IRT analysis would plot the 

probability of a respondent having confidence on any task in the scale against their 

overall level of self-efficacy. Consider Figure 2. The horizontal axis represents the self-

efficacy of the respondents (with 0 representing average self-efficacy), and the vertical 

axis represents the probability that they would endorse the self-efficacy statement 

(ranging from 0 to 1.0). The conditional probability curve represents the probability that 

the statement would be endorsed by respondents given their level of self-efficacy. 

Respondents with an average level of self-efficacy have a .50 probability of endorsing the 
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statement, whereas the endorsement probability for respondents with a self-efficacy of 

+18 is over .90. The self-efficacy level at which the probability curve crosses .50 (in this 

case, 0) is considered the item’s difficulty parameter. 

 

Figure 2. Conditional probability curve for a dichotomous item. 
 

 An RSM analysis extends the IRT model to investigate the probability that each 

response category would be chosen at any level of self-efficacy. Figure 3 displays the 

category probability curves for our example dichotomous self-efficacy scale. Notice that 

the probability that a respondent with low self-efficacy (-36) would select the second 

response category (Absolutely confident) is low, but increases with the respondents’ self-

efficacy.  
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Figure 3. Conditional category curves for a dichotomous item. 
 

Moving from the dichotomous simplest-case to a self-efficacy scale with three 

response categories (Not confident at all, Somewhat confident, and Absolutely confident), 

the conditional probability curves are more difficult to interpret. For example, in Figure 

4, the curve on the left represents the probability a respondent with a given self-efficacy 

would select a response category higher than Not confident at all. For respondents with 

extremely low self-efficacy (-90) the probability of such a selection taking place is almost 

zero. The curve on the right represents the probability respondents would choose a 

response category higher than Somewhat confident.  
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Figure 4. Conditional probability curve for three response categories. 
 

Resulting from the same transformation that yielded Figure 3, the category 

probability curves in Figure 5 are quite easy to interpret. The three curves represent the 

probability that each response category (Not confident at all, Somewhat confident, and 

Absolutely confident) would be select by respondents with the corresponding level of 

self-efficacy. Notice that respondents with average self-efficacy (0) have the greatest 

probability of selecting Somewhat confident, but that this probability is not 1.0. There is 

still a chance they would select either Not confident at all or Absolutely confident.  
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Figure 5. Conditional category curves for three response categories. 
 

Besides the unconditional difficulty estimates, another weakness of the classical 

test theory analysis used in most self-efficacy scores is that it assumes the response 

categories are linear and equal-interval. For example, Not confident at all, Somewhat 

confident, and Absolutely confident are assumed to represent increasing levels of self-

efficacy (linear), and the distance between them is expected to be constant (equal-

interval). This must be the case if averaging across items is to be effective.  

The rating scale model does not assume response categories to be linear or equal-

interval. As shown in Figures 3 and 5, it plots the probability that preservice teachers will 

choose each response category against their overall level of self-efficacy. Figure 6 

displays a properly functioning, five-category response set. Notice that the curves are 
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well spaced (equal-interval), and each crosses the previous curve before crossing the next 

(linear). The curves displayed in Figure 6 support the assumptions of most self-efficacy 

scales. 

 

Figure 6. Conditional category curves for functioning response categories. 
 

Figure 7 shows a malfunctioning response category set. Notice there is a higher 

probability that respondents with a self-efficacy level of +15 will choose the third or fifth 

response category than the fourth response category. Also, the curve of the fourth 

response category crosses the first, the fifth, the second, and the fourth categories – in 

that order. This represents response category disorder, or reversal, which does not support 

the scales’ assumptions. 
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Figure 7. Conditional category curves for dysfunctional response categories. 
 

RSM is not the only IRT approach to scales with multiple response categories, 

such as self-efficacy. Embretson and Reise (2000) describe five more in their chapter on 

polytomous IRT models. However, RSM was chosen for two reasons. First, it is easily 

interpretable by those with little knowledge of IRT, including this study’s target 

audience. Second, it estimates fewer parameters than other IRT models, such as the 

partial credit model or modified graded response model, resulting in smaller errors from 

the same sample size.  

Validity 

In measurement, “Validity is the soundness of your interpretations and uses of 

students’ assessment results” (Nitko & Brookhart, 2006, p. 38). Notice in this definition, 

and throughout this document, the measurement instrument is not valid or invalid, nor are 
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the results obtained from the assessment valid or invalid. It is the inferences drawn from 

the scores, or how the scores are interpreted and used, that may be more or less valid. 

Validity is “an evaluative judgment,” (Messick, 1995, p. 741) “integrating evidence from 

many different sources” (Cronbach & Meehl, 1955, p. 285). The 1974 Standards for 

Educational and Psychological Tests and Manuals (APA, AERA, NCME) declared that 

there is no single coefficient of validity. As Messick elegantly explains, “It should also be 

clear that test validity cannot rely on any one [form of evidence]. . . . What is required is 

a compelling argument that the available evidence justifies the test interpretation and use” 

(p. 744, original emphasis). Indeed, much of the decades-old debate surrounding validity 

concerns the development of a theoretically defensible and empirically grounded 

taxonomy of acceptable evidence. 

Such a coherent list of acceptable validity-establishing evidence has been a 

moving target for more than a half century. Although social scientists were cognizant of 

several facets of validity before World War II, their methods were commonly restricted to 

correlations of test scores with some known criterion (Angoff, 1988). Under the direction 

of Lee Cronbach, the 1954 Technical Recommendations for Psychological Tests and 

Diagnostic Techniques compiled by the collaborative efforts of APA, AERA, and 

NCME, attempted to clarify and broaden the scope of validity by dividing it into four 

parts: (a) concurrent and (b) predictive validity (the traditional correlations between the 

test scores and known criteria), (c) content validity (considerations of how well items 

represent the targeted domain), and (d) construct validity (the alignment of the test results 

with the theoretical constructs they were meant to measure). Cronbach and Meehl’s 

subsequent publication (1955) grouped predictive and concurrent validity into a criterion-
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orientation, which eventually fossilized as criterion validity in the psychometric parlance 

and trimmed the number of validities to three. 

This model of validity as three parts of a whole remained “something of a holy 

trinity” (Guion, 1980, cited in Angoff, 1988, p. 21), and many subsequent theories of 

validity developed in contrast to them. These newer views reflected more the Islamic 

profession of faith,  ََّاللهألآ اِلَـهَ اِلا  (“There is no god save God”; Pickthall, 555). Loevinger 

(1957), Messick (1980), Tenopyr (1977), and Guion (1977) seemed to declare there was 

no validity save construct validity (Angoff, 1988). Cronbach also acknowledged a need 

for a unified model of validity to place operationalism (construct validity), empirical 

validation (criterion validity), and judgments by educators (consequential validity), 

“under the same tent (though not in the same ring)” (Cronbach, 1969, p. 36).  

This shift apparently encouraged Messick, who began to protest the disjointed 

structure of accepted validity models more than thirty years ago. In 1975, he moved away 

from criterion validity, and strongly questioned the legitimacy of content validity 

(Messick, 1975). He adopted Loevinger’s (1957) substantive, structural, and external 

aspects of construct validity as he put up the “tent” to which Cronbach had alluded. At 

the same time, he advocated ideals regarding consequential validity, or appraising the 

test, “in light of the probable future consequences of the testing” (Messick, 1975 p. 962). 

Through two subsequent articles (Messick, 1980, 1995), he developed this model, 

concluding that construct validity was the only validity, and all validity evidence could be 

organized as aspects of construct validity. He wrote, “Different kinds of inferences 

require different kinds of evidence, not different kinds of validity” (Messick 1980, p. 

1014). 
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The 1999 Standards for Educational and Psychological Testing (AERA et al.) 

demonstrate Messick’s influence. They describe five types of validity-supporting 

evidence that incorporate each of Messick’s aspects. Table 1 harmonizes the 1999 

Standards with Messick’s model. Messick’s admission that the “distinctions [between 

aspects] may seem fuzzy because they are not only interlinked but overlapping” (1995, p. 

747), applies as well to the Standards’ sources of evidence. 

Table 1 
Comparison of Messick’s Aspects with the 1999 Standards’ Sources of Validity-
Supporting Evidence 
Source of 
invalidity 

Messick’s 
aspect 

1999 Standards’ 
source of evidence 

Suggested evidence-gathering 
methods 

 
Internal 

 
Content 

 
Test Content 

 
Domain analysis/specification 
 
Expert ratings of relevance & 
representativeness 
 

 Substantive Response 
Processes 

Response pattern analyses 
 
Think-aloud protocols 
 

 Structural Internal Structure Factor analysis 
 

External External Relations to Other 
Variables 

Criterion correlations 
(convergent/discriminant, 
predictive/concurrent) 
 

 Generalizable 
 

 Meta-analysis of test-criterion 
correlations across testing 
circumstances 
 
G-Studies 
 

 Consequential Consequences of 
Testing 

Empirical evidence of the 
consequences of test use 
 
Arguments of potential 
consequences of test use 
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Chapter 3: Method 

Instrument 

This study targeted scores resulting from administrations of an improved version 

of the TICS. This version included the alterations recommended in Browne’s (in press) 

report, with input from a smaller pilot test (N = 32) of an intermediate version. It 

consisted of 33 self-efficacy items, covering all six NETS-T. (See Appendix A for the 

complete instrument and Appendix B for its alignment with the NETS-T.)  

The TICS was administered during the first and last weeks of the Fall, 2006, 

semester to all preservice teachers enrolled in IP&T 286 and 287, the MSE technology 

integration courses. Although participation in the survey was required for class credit, 

students had the option to either endorse the use of their responses, or request their data 

not be used in research. More than 90% of respondents endorsed the use of their data. 

The course instructors removed any identification information from the data before the 

analysis began.  

Participants 

The participants were preservice teachers enrolled in IP&T 286 and 287. As in 

past semesters, enrollment in these courses was predominantly upperclassmen and 

female. The 287 class was restricted to Elementary, Early Childhood, and Special 

Education majors, while 286 was a mixture of most Secondary Education majors. 

Evidence of Construct Validity 

The proposed methods for gathering validity-supporting evidence were organized 

by the purposes for which the TICS was intended, and the inferences that were necessary 

for each (see Table 2). However, the classification of one type of evidence under a certain  
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Table 2 
Summary of TICS Purposes, Inferences, and Methods for Gathering Validity Evidence 

Intended purposes Inferences 
Basis of 
evidence Evidence gathering methods 

Establish a 
baseline 
preservice teacher 
profile 

Scores 
accurately reflect 
self-efficacy vis-
à-vis the NETS-
T 

Internal 
structure 

RSM analysis of response 
categories 
 
Factor analysis 
 

  Test content Evaluation of the NETS-T 
functioning as a domain 
analysis 
 
Expert ratings of item 
relevance and domain 
representativeness 
 

  Relation to 
other variables 

Correlation of TICS scores 
with in-class performance 
 
Lack of strong correlation with 
NGSE scores 
 

Monitor the 
effects of 
curricular 
adjustments 

Scores are 
sensitive to 
resulting changes 
in self-efficacy 
 

Response 
processes 

Comparison of pre-/post-
course TICS scores between 
elementary and secondary 
education courses 
 

Identify 
preservice 
teachers in most 
need of 
intervention 
 

Scores predict 
in-class 
difficulties 

Relation to 
other variables 

Regression analysis of pre-
course TICS scores (and other 
factors) with course 
performance 

Predict in-
practice 
technology 
integration 

Scores correlate 
with in-practice 
behavior 

Relation to 
other variables 

A research synthesis of the 
predictive power of self-
efficacy measures 
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purpose did not preclude its support of another purpose. For example, the content-based 

evidence listed under Purpose 1 was also important to every other purpose. 

Purpose 1: Establish a Baseline Preservice Teacher Profile 

This purpose required the inference that the TICS (a) was a reliable measure, and 

(b) that it measured the construct it purported to measure. While the first inference was 

addressed by the RSM and factor analyses, the second inference required evidence of a 

substantive relationship between self-efficacy theory, the NETS-T, and the TICS scores.  

Evidence of proper scale functioning. Because validity is “the extent to which a 

measure reflects only the desired construct without contamination from other 

systematically varying constructs” (Judd, Smith, & Kidder, 1991, p. 51), a lack of proper 

item and scale functioning would preclude any argument of validity. Therefore, this 

validation study began with an RSM analysis (as described in the previous chapter), 

which verified the functioning of each subscale, and investigated how well each response 

category functioned. Principle component factor analyses and reliabilities analyses were 

then carried out to verify that each TICS subscale was reliable and measured one and 

only one trait. 

Evaluation of the NETS-T as a domain model. The TICS’ items contained tasks 

described by the NETS-T, which were accepted as “a specification of the content 

domain” (AERA et al., p. 11), but also needed to be evaluated for its functioning as a 

domain analysis, such as recommended by Messick (1995). Bunderson (2003) described 

such an analysis as a descriptive “theory of progressive attainments” (p. 1), whose 

development is inseparable from the development of their associated measures and 

instruments. As described by Bunderson, and modeled by Bond & Fox (2001), the RSM 
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analysis of the pre-course TICS scores ascertained the difficulty of the items and, 

therefore, helped evaluate the NETS-T as a domain model. 

Evidence of the TICS items’ relevance and representativeness. The initial 

development of the TICS included expert ratings of how relevant each item was to “the 

teaching field” (Browne, 2007, p. 5). Although most items were assigned acceptable 

relevance ratings, the survey suffered from two flaws that were corrected in the current 

study. First, the construct against which the raters were to judge each item’s relevance, 

“the teaching field,” was not well-defined. Second, the method for selecting expert raters 

was not established, and the resulting sample included only representatives of secondary 

education.  

To better define the construct to which the items were meant to be relevant, the 

current expert survey presented each NETS-T individually, with its associated TICS 

items. This narrowed the raters’ task from judging how relevant each item was to “the 

teaching field” (Browne, 2007, p. 5), to judging how relevant each item was to the 

standard it was designed to assess. Before moving to the next set of items, the raters 

assigned a summary rating of how well that particular set of items represented all 

possible tasks described by the corresponding NETS-T. 

To remedy the issue of expert rater selection, a larger sample of preservice teacher 

educators, in-practice teachers, and public school administrators was drawn to represent 

the four major groups of preservice teachers in the MSE: (a) early childhood education, 

(b) elementary education, (c) secondary education, and (d) special education. The 

participants were not randomly chosen, but the researcher intentionally included 

individuals who were experienced in technology integration.  
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Evidence of TICS relation to self-efficacy. Self-efficacy is task-specific, and 

measures of self-efficacy should reflect that. For example, the TICS should measure self-

efficacy regarding technology integration and not some other, more general trait such as 

confidence or self-esteem.  

The New General Self-efficacy Scale (NGSE; Chen, Gully, & Eden, 2001) is a 

short, task-independent measure of self-efficacy that was administered concurrently to 

the TICS. Because the construct it purports to measure is associated with self-efficacy, 

one may expect its results will correlate with TICS subscale scores. However, those 

correlations should be practically insignificant, and variance in NGSE scores should not 

explain more than 5% of the variance in TICS subscale scores. Such a low amount of 

shared variance would mean the self-efficacy construct measured by the TICS is distinct 

from the construct of general self-efficacy. 

Purpose 2: Monitor the Effects of Curricular Adjustments 

Expecting the TICS to provide feedback on curricular adjustments implies the 

TICS would be sensitive to the effects of such adjustments. Although there were no 

major adjustments to the technology integration curriculum during the time the TICS was 

employed, there were obvious differences between the curriculum of the secondary 

education course (IP&T 286) and elementary education course (IP&T 287). While the 

secondary education course met only one hour each week, the elementary education 

course met two hours each week. During the semester from which data for this study was 

collected, the elementary education course introduced a unit addressing NETS-T IV, 

which was entirely neglected by the secondary education course. If the TICS did not 
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detect this difference between the courses, it may not be sensitive enough to fulfill this 

purpose.  

Purpose 3: Identify Preservice Teachers in Most Need of Intervention 

If the TICS is to be used to profile individuals, it must have predictive power. 

That is, it must be able to predict performance in the technology integration courses. If 

such profiling is to be a valid use of the TICS, TICS scores should explain enough 

variance beyond that explained by demographic and other easily gathered data to justify 

the added time of the TICS administration. If basic demographic information explained 

enough variance without the TICS, it would be more efficient to identify preservice 

teachers’ needs based on demographic information than on TICS scores. A comparison of 

three regression models with independent variables of (a) demographic data, (b) the pre-

course TICS scores, and (c) both demographic data and TICS scores, and in-class 

performance as the dependent variable determined if this was the case. 

Purpose 4: Predict In-practice Behavior 

Effectively determining how well the TICS predicts in-practice use of technology 

would have required more time than was feasible for the current project. To do so would 

have required a longitudinal study to track preservice teachers through teacher 

preparation programs, student teaching, and several years of in-practice teaching. While 

possible designs for such a study are discussed in the Limitations section of Chapter 5, 

this project could only support the TICS’ power to predict in-practice behavior through 

an appeal to the self-efficacy research literature.  

Appeals to published research literature are accepted methods for gathering 

validity evidence (Gadbury-Amyot et al., 2003). In fact, “Use of existing data from 
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similar tests and contexts can enhance the quality of the validity argument, especially 

when current data are limited” (AERA et al., 1999, p. 10-11). Therefore, if published 

studies had found that self-efficacy predicted behavior, and if the targets of those studies, 

their contexts, instruments, etc., are sufficiently similar to the TICS, it would be 

preliminary evidence that the inference required for this use was valid. 

Summative Judgment 

The 1999 Standards (AERA et al.) and others (Cronbach, 1988; Messick ,1995) 

described validity as an evaluative judgment. Messick used the term empirical evaluation 

to “convey that the validation process is scientific as well as rhetorical and requires both 

evidence and argument” (p. 747). Indeed, any validity study would be incomplete simply 

listing the gathered evidence. A summative conclusion, complete with recommendations, 

which drew upon the evidence and arguments laid out during the study, was required to 

complete this validation study. Because “validation [is] a continuing process” (Messick, 

1995, p. 741), the argument had to be convincing, but wasn’t required to establish 

certainty of the inferences’ validity. To compare validation to the American court system, 

validity is not a criminal case, wherein allegations must be substantiated beyond a 

reasonable doubt, but a civil dispute where the burden of proof is simply a preponderance 

of evidence. 
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Chapter 4: Results 

When the initial version of the TICS was pilot tested on preservice teachers 

enrolled in IP&T 286 and 287, it was only administered at the end of the semester 

(Browne, in press). Because these courses could be considered a treatment, the 

respondents’ completion of the courses may have reduced the variance in the responses. 

In other words, the research posited that preservice teachers’ self-efficacy as measured by 

the TICS varied more before the course than after. The version of the TICS investigated 

in this study was administered pre- and post-course, but, in order to avoid the lack of 

variance that may stem from using post-course responses1, only the pre-course responses 

were used in the following analyses, unless otherwise stated.  

Respondent Demographics 

All six sections of IP&T 286 and 287 (three sections each) offered in the MSE 

participated in the study with 212 students completing the pre-course survey. Tables 3 

and 4 summarize the distribution of genders, class standing, computer ownership and 

self-rated computer experience by course. Keep in mind that preservice teachers in 287 

must have passed a basic technology skills assessment before enrolling, and those in 286 

must have passed the same assessment before the end of the course. 

                                                 

1The pre-course TICS scores provided, on average, 24% more variance than the post-test 
scores. This supports the assertion that participation in the courses had a normalizing 
effect on the respondent sample. 
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Table 3 
Number of Participants in Each Course by Gender and Class Standing 

 IP&T 286 IP&T 287 
Class standing Male Female Total Male Female Total 

Combined 
total 

Sophomore 0 2 2 0 1 1 3 
Junior 1 21 22 0 40 40 62 
Senior 12 53 65 1 80 81 146 
Combined Total 13 76 89 1 121 122 211 

 

Table 4 
Number of Participants in Each Course by Computer Expertise and Ownership 

 IP&T 286 IP&T 287 
Computer expertise Computer expertise Computer 

ownership 1 2 3 4 5 Total 1 2 3 4 5 Total 
Desktop 1 0 11 4 2 18  1 3 15 8 1 28 
Laptop 3 12 26 7 1 49  2 6 45 11 2 66 
Both 0 0 12 1 1 14  0 1 9 4 0 14 
Total 4 12 49 12 4 81  3 10 69 23 3 108 
Note. Computer expertise was self-rated on a 5-point scale ranging from 1 (novice) to 5 
(expert). 

 

Rating Scale Model Analysis 

Although the rating scale model was the most complex analysis performed for this 

study, it is reported first because the resulting recommendations concerning the structure 

of the TICS response categories affected many other analyses. All RSM analyses were 

completed using Winsteps software. 

Category Probability Curves with Original Data 

Figures 8-14 each compare two methods of analysis conducted on the pre-course 

TICS responses. In Method A, all 33 TICS items were entered into the analysis 

simultaneously with each item designated as a member of one of the seven subscales. In 

Method B, each subscale was analyzed separately, with only the items in that subscale 

entered into the analyses. The major difference between these methods was that the step 
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parameters and category probability curves were estimated across subscales in Method A, 

while in Method B the step parameters and category probability curves were estimated 

uniquely for each subscale.  

As shown in these comparisons, the estimates of response category functioning 

changed based on the method of analysis. Method B resulted in better-functioning curves 

that were easier to interpret. This finding supports the assertion that the TICS consists of 

distinct subscales, despite their collective unidimensionality (Browne, in press). In other 

words, although previous analyses have found that the seven TICS subscales measure a 

common trait, theoretical differences have been postulated. The fact that RSM plots were 

more interpretable when each subscale was analyzed individually supports this premise. 

Therefore, the remaining RSM analyses were carried out with Method B.  

 

Method A Method B 

Figure 8. Comparison of RSM analysis methods for TICS Subscale IA. 
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Method A Method B 

 
Figure 9. Comparison of RSM analysis methods for TICS Subscale IB. 
 
 
 

Method A Method B 

 
Figure 10. Comparison of RSM analysis methods for TICS Subscale II. 
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Method A Method B 

Figure 11. Comparison of RSM analysis methods for TICS Subscale III. 
 
 
 

Method A Method B 

Figure 12. Comparison of RSM analysis methods for TICS Subscale IV. 
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Method A Method B 

 
Figure 13. Comparison of RSM analysis methods for TICS Subscale V. 
 
 
 
Method A Method B 

 
Figure 14. Comparison of RSM analysis methods for TICS Subscale VI. 

 

Category Diagnostics 

Table 5 displays the Step Measures for each subscale. These numbers represent 

the self-efficacy level whereat the probability of choosing one category or the next is 

equal. For example, in Subscale IA, the probability that respondent would choose Not 

confident at all (Category 0) is equal to the probability that they would choose Slightly 
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confident (Category 1) for respondents with a self-efficacy level of -19.42. Remember 

that the mean self-efficacy level is 0.  

Table 5 
Step Measures for Each TICS Subscale 
 Step 

Subscale 0-1 1-2 2-3 3-4 4-5 
IA -19.42 1.15 -2.93 3.09 18.12
IB -72.61 -59.50 -30.59 14.11 148.58
II -28.47 -16.62 -4.58 10.12 39.55
III -33.56 -16.13 -1.60 13.86 37.43
IV -34.59 -17.37 -1.33 14.36 38.93
V -30.73 -10.80 -2.47 9.82 34.18
VI -36.46 -16.23 -2.28 13.88 41.09

 

The primary concern in Table 5 is the disorder in Subscale IA’s steps. Notice that 

the threshold between Categories 1 and 2 for Subscale IA is 1.15, while the threshold 

between Categories 2 and 3 for Subscale IA is -2.93. This may be caused by the low 

number of respondents who chose those categories (see Table 7 for details), or it may be 

due to deeper issues in the items. It should be noted that this is the only case of disorder 

in the TICS.  

Secondary to the issue of disorder is the spacing of the step measures in Table 5. 

Notice that in Subscales II, III, IV, and VI, the distance between each step is fairly 

constant across the first four steps. On the other hand, Subscale IB exhibits severe 

attenuation in that the first step occurs at an impossibly low level of self-efficacy, and the 

last step at an impossibly high level. Both issues (category disorder in Subscale IA and 

unequal intervals in other subscales) may be mediated through category recoding, as is 

addressed in the following section. 

33 



Analysis of Item Fit and Recoding 

The use of the RSM assumes that the observed data fit the model. This 

assumption was checked with principle component analyses (reported below) and item 

infit and outfit statistics. Fit statistics reflect the degree to which responses appeared 

where the model predicted they would appear. Theoretically, the infit and outfit statistics 

range from 0 to infinity, but the ideal range is from 0.5 to 1.5. Fit from 0 to 0.5 indicates 

that the model is not as productive for scale development, but does not degrade the results 

of the analysis, while 1.5 to 2.0 is unproductive, but also not degrading. Any fit statistic 

beyond 2.0 represents a distortion of the obtained measurements (Linacre, 1994). As 

shown in the left half of Table 6, only two items’ infit (Items 20 and 29) and one item’s 

outfit (Item 4) were beyond these acceptable limits.  

The functioning of the response categories and the overall model fit were 

improved through minor adjustments in the response categories. Looking at the Method 

B category probability curves for Subscale IA (Figure 8), it was obvious that collapsing 

the two middle categories into one would result in a better-ordered and more interpretable 

plot. Additionally, the category representing the lowest level of self-efficacy (Category 

0), was very rarely selected for any item. Therefore, Categories 0 and 1 were collapsed 

for subscales IB-VI. Figures 15-21 display the response category probability curves for 

the recoded responses. In other words, responses of Not confident at all and Slightly 

confident were both coded as 0, and the other response categories were coded as 1 

through 4. As shown on the right side of Table 6, this recoding improved the infit and 

outfit statistics in two of the three instances of misfit. The distribution of response 

category selection, for each subscale and for each coding method, is displayed in Table 7. 
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Table 6 
RSM Item Statistics by Coding Scheme 
  Original data  Recoded data 
  Mean square  Mean square 
Subscale Item Infit Outfit 

Point-
measure r  Infit Outfit 

Point-
measure r

IA 1 .98 .82 .66 .97 .86 .70 
 2 .85 .83 .79 .87 .86 .82 
 3 1.03 1.07 .68 1.08 1.09 .70 
 4 1.25 1.54* .61 1.24 1.47 .65 
 5 .92 .74 .67 .83 .65 .71 
 6 1.12 1.02 .72 1.06 1.02 .76 

IB 7 1.03 .81 .84 1.00 .80 .85 
 8 .87 .70 .86 .93 .72 .88 

II 9 1.06 1.10 .71 1.11 1.13 .72 
 10 1.02 1.10 .70 1.03 1.11 .72 
 11 1.35 1.39 .69 1.31 1.32 .70 
 12 .78 .80 .78 .80 .82 .79 
 13 .76 .81 .83 .75 .80 .83 
 14 .83 .81 .83 .88 .82 .83 
 15 .97 .98 .81 .94 .99 .81 

III 16 .79 .77 .86 .84 .82 .84 
 17 .78 .79 .85 .82 .88 .83 
 18 1.08 1.04 .76 1.07 1.04 .78 
 19 .88 .90 .84 .82 .79 .83 
 20 1.50* 1.44 .76 1.45 1.40 .77 

IV 21 1.29 1.25 .75 1.27 1.25 .75 
 22 1.37 1.22 .74 1.32 1.19 .76 
 23 .66 .65 .85 .67 .66 .86 
 24 .81 .81 .82 .83 .85 .82 

V 25 .92 .91 .71 .94 .92 .72 
 26 .83 .83 .82 .82 .84 .82 
 27 1.02 .99 .72 1.00 .99 .73 
 28 .79 .80 .77 .79 .80 .78 
 29 1.55* 1.34 .68 1.54* 1.34 .69 

VI 30 1.05 1.07 .75 1.08 1.09 .76 
 31 .88 .88 .82 .90 .95 .82 
 32 1.06 1.04 .83 1.02 1.01 .83 

 33 .95 .94 .83 .94 .93 .83 
Note. * indicates fit statistics that fall outside the boundaries of productivity. 
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Table 7 
Percent of Responses by Subscale, Coding Scheme, and Response Category 
 Response category 
Subscale 0 1 2 3 4 5 
IA original 1 2 2 5 17 73 
IA recode 1 2 7 17 73  
IB original 1 3 12 32 40 12 
IB recode 4 12 32 40 12  
II original 4 10 19 28 30 9 
II recode 14 19 28 30 9  
III original 4 10 18 26 28 14 
III recode 14 18 26 28 14  
IV original 1 5 13 26 34 20 
IV recode 6 13 26 34 20  
V original 1 4 7 18 37 34 
V recode 4 7 18 37 34  
VI original 2 9 17 28 31 12 
VI recode 12 17 28 31 12  
Original average 2 6 13 23 31 25 
Recoded average 8 13 24 31 25  

  

 

Figure 15. Category probability curves for recoded TICS Subscale IA. 
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Figure 16. Category probability curves for recoded TICS Subscale IB. 
 
 
 

 

Figure 17. Category probability curves for recoded TICS Subscale II. 
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Figure 18. Category probability curves for recoded TICS Subscale III. 
 
 
 

 

Figure 19. Category probability curves for recoded TICS Subscale IV. 
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Figure 20. Category probability curves for recoded TICS Subscale V. 
 
 
 

 

Figure 21. Category probability curves for recoded TICS Subscale VI. 
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As shown in Table 8, the recoding ameliorated the step measure disorder in 

Subscale IA,  but did not affect the lack of equal distance between each step in the other 

subscales. In particular, the distance between Steps 2-3 and 3-4 are still much larger than 

between the other steps. 

Table 8 
Step Measures for Each TICS Subscale (Recoded Data) 

 Step 
Subscale 0-1 1-2 2-3 3-4 

IA -20.58 -8.82 7.57 21.83
IB -78.92 -48.95 -3.83 131.70
II -22.99 -12.37 2.83 32.53
III -15.12 -10.65 5.69 30.80
IV -27.07 -10.19 6.09 31.16
V -18.83 -10.30 2.29 26.85
VI -25.49 -11.73 4.88 32.34

 

Comparison of Original and Recoded Model Fit 

Embertson & Reise (2000) recommend comparing the model fit statistics (χ2) for 

competing models to determine whether the difference is statistically significant. As 

shown in Table 9, restructuring the response categories significantly improved the fit of 

the model to the data. Because these analyses demonstrated the superiority of the recoded 

response categories, the remaining analyses were carried out on the recoded data, unless 

explicitly stated. 

The RSM analysis described above was performed to assess to what degree the 

response categories function as intended, and to recommend recoding if necessary. RSM 

also provides scores for each respondent, but because these scores were highly correlated 

with the recoded raw person mean scores (r was between .94 and .99), using RSM to 

score TICS responses is deemed unnecessary. In other words, though an RSM analysis 

was necessary to verify the response category functioning, averaging TICS scores is a 
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sufficient method for scoring individual and group administrations of the TICS. 

Therefore, the remaining analyses will not consider the RSM item difficulties or person 

scores. They will present results from both the original and the recoded data. 

Table 9 
Comparison of Fit Statistics by Coding Scheme 

 Chi-square fit statistic  

Subscale 
Original 

data 
Recoded 

data Difference p 
IA 1260.43 1161.95 98.48 <.001 
IB 424.55 395.47 29.08 <.001 
II 3139.18 2916.14 223.04 <.001 
III 2130.91 1953.73 177.18 <.001 
IV 1600.80 1525.13 75.67 <.001 
V 1867.06 1817.81 49.25 <.001 
VI 1700.04 1599.29 100.75 <.001 

Note. df in all comparisons was 1.  
 

Item Analysis 

Table 10 displays the item statistics for each TICS item. It is important to note the 

low means and relatively high standard deviations for items in Subscales IB through VI. 

When the initial version of the TICS was pilot tested, it was only administered post-

course, and the resulting means were high and the variances were low. It had been 

hypothesized that this would not be the case in a pre-course administration. The lower 

means and higher variances displayed in Table 10 support this hypothesis.  

In the current version of the TICS, the items associated with Subscale IA had 

relatively high means and low standard deviations, though they were slightly lower than 

in the pilot test. Still, with the exception of Item 4, item-corrected-total-subscale 

correlations were high. 
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Table 10 
Item Statistics by Coding Scheme 

  Original data  Recoded data 

Subscale Item M* SD 
Item-corrected-
total-subscale r 

 
M** SD 

Item-corrected-
total-subscale 

1 4.67 .80 .73  3.70 .68 .69 
2 4.32 1.10 .71  3.39 .90 .71 
3 4.58 .84 .66  3.62 .71 .63 
4 4.64 .79 .57  3.66 .68 .56 
5 4.69 .75 .71  3.72 .64 .72 

IA 

6 4.47 .98 .63  3.52 .81 .64 
7 3.53 .94 .66  2.54 .92 .67 IB 
8 3.18 1.18 .66  2.22 1.10 .67 
9 3.34 1.12 .66  2.35 1.10 .64 

10 3.26 1.02 .63  2.27 .99 .63 
11 3.23 1.24 .62  2.26 1.16 .61 
12 3.29 1.06 .73  2.29 1.05 .74 
13 2.56 1.29 .78  1.64 1.17 .78 
14 2.65 1.40 .80  1.72 1.29 .78 

II 

15 2.43 1.38 .73  1.52 1.24 .73 
16 2.84 1.29 .78  1.89 1.21 .76 
17 2.73 1.25 .76  1.77 1.18 .75 
18 3.82 1.11 .68  2.82 1.10 .67 
19 2.53 1.31 .75  1.62 1.16 .75 

III 

20 3.38 1.35 .63  2.41 1.27 .63 
21 3.34 1.18 .55  2.37 1.12 .55 
22 3.96 1.16 .60  2.97 1.13 .61 
23 3.42 1.09 .74  2.42 1.08 .75 

IV 

24 3.15 1.14 .68  2.16 1.10 .68 
25 4.24 .89 .65  3.24 .89 .65 
26 3.28 1.26 .68  2.30 1.21 .68 
27 3.96 1.01 .62  2.97 .99 .63 
28 3.83 .96 .66  2.83 .94 .66 

V 

29 4.11 1.12 .56  3.11 1.10 .56 
30 3.43 1.06 .61  2.43 1.05 .60 
31 2.73 1.20 .68  1.76 1.14 .67 
32 3.03 1.34 .69  2.07 1.27 .70 

VI 

33 3.29 1.26 .72  2.31 1.21 .72 
* The maximum value possible in the original data was 5.0. 
** The maximum value possible in the recoded data was 4.0. 
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Reliability Analysis 

Each TICS subscale was found to be acceptably reliable both with the original 

and the recoded data. However, the recoded data did slightly increase the reliability 

estimates. This increase was within rounding error, except for Subscale IB, whose 

reliability coefficient increased from α = .7862 to α = .7973 (see Table 11). 

With both the original and the recoded data, an acceptable reliability coefficient 

of α ≥ .80 may have been achieved with fewer items than the TICS constituted. However, 

removing items from any of the subscales would also remove some representation of the 

NETS-T and lower the validity of inferences drawn from TICS scores. 

Table 11 
Reliability Analyses by Coding Scheme 

  Original data Recoded data 
  Number of Items for  Number of Items for 

Subscale 
Number 
of items α α = 0.8 α = 0.9 α α = 0.8 α = 0.9 

IA 6 .86 4 9 .86 4 9 
IB 2 .79 3 5 .80 2 5 
II 7 .90 4 8 .90 4 8 
III 5 .88 3 7 .88 3 7 
IV 4 .82 4 8 .82 4 8 
V 5 .83 5 10 .83 5 10 
VI 4 .84 4 7 .84 4 7 

Total 33  27 54  26 54 
  

Factor Analysis 

Items associated with each TICS subscale were analyzed independently of items 

in other subscales. It is desirable that self-efficacy scores be unidimensional, in other 

words, that the items vary along a single dimension (Bandura, in press). In factor 

analysis, a factor is considered a dimension when it has a unique value, or eigenvalue 

greater than 1.0. As shown in Table 12, each subscale’s solution revealed a single factor 

with an eigenvalue greater than 1.0. Because of this, no rotation method was applicable. 
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The percentage of variance accounted for by the factor varied, with Subscales IA and IB 

exhibiting anomalously low and high results respectively.  

It should be noted that the effect of the RSM-recommended recoding was minimal 

and mixed (it increased some percentages of explained variance and decreased others). It 

should also be noted that Subscale IB’s KMO statistic, which assesses the data’s 

factorability, or the appropriateness of factor analyses to the data, was technically 

miserable (Kaiser, 1974). Though this result was just above the cutoff for unacceptable, 

the high percentage of variance explained by the dominating factor in Subscale IB may 

simply reflect its low numbers of items. 

Table 12 
Principle Component Analyses by Coding Scheme 

 Original data Recoded data 

Subscale KMO 
% Variance 
explained KMO 

% Variance 
explained 

IA .84 60.78 .83 59.70 
IB .50 83.25 .50 83.67 
II .90 62.63 .91 62.22 
III .85 68.36 .85 67.73 
IV .79 65.29 .79 65.65 
V .84 60.26 .84 60.53 
VI .79 67.70 .79 67.41 

Note. Each solution contained a single factor with an eigenvalue greater than 1.0. 
 

Purpose 1: Establish a Baseline Preservice Teacher Profile 

Evaluation of the NETS-T as a Domain Theory 

Bunderson (2003) defines a domain theory as follows: 

A domain theory is a descriptive theory of the contents, substantive processes, and 

boundaries of a domain of human learning and growth that gives an account of 

construct-relevant sources of task difficulty; and conjointly, an account of the 
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substantive processes operative at different levels of growth along the scale(s) that 

span the domain. (p. 5) 

A cursory reading of the NETS-T was all that was needed to establish its failure 

to fulfill Bunderson’s definition. The six NETS-T cover the areas of basic computing 

skill, technology assisted planning, teaching, assessing, and productivity, as well as the 

ethical issues surrounding educational technology. While this may have marked the 

borders of the domain, it lacked the “substantive processes” (p. 5) Bunderson required. 

The defined scope was also so broad that the universe of potential activities described by 

the NETS-T included every possible in-practice technology use.  

The NETS-T and their indicators were not ordered by difficulty, and thus 

contained no “levels of growth” (p. 5). They did not establish a descriptive “theory of 

progressive attainments” (p. 1) and they were not developed “using measurement 

instruments linked to the constructs in the domain theory” (p. 5). Although ISTE 

published a book of NETS-T assessments, those assessments would not stand up to the 

AERA, APA, NCME Standards (1999), let alone Bunderson’s more rigorous 

requirements.  

One should not interpret the preceding paragraphs as a critique of the ISTE’s 

efforts to create the NETS-T. Standards to guide the technology training of preservice 

teachers were sorely needed, and the NETS-T have filled that need. The purpose of 

evaluating the NETS-T vis-à-vis domain theory was an attempt to assess the validity of 

certain inferences, as both Messick (1995) and Bandura (in press) recommended domain 

analysis in their respective theories of validity and self-efficacy. 
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A deeper deconstruction of the NETS-T in light of Bunderson’s path of domain 

theory development moved beyond the NETS-T’s failings to investigate how they might 

become a domain theory and where the TICS fit into the process. Beyond his description 

of an ideal domain theory, Bunderson (2003) also provides a development model: 

“Observe/Compare → Measure → Interpret → Take Action (Use)” (p. 10). The NETS-T 

effectively accomplished the first step, “Observe/Compare,” which is to delineate the 

“contents, problems, questions, etc., objectives, tasks, and models of what a proficient 

person does when performing the work” (p. 5). However, “the process is not complete 

until a set of essentially unidimensional measurement scales is developed, which together 

define the scope [of the domain]” (p. 5). The TICS represents part of the next step in 

Bunderson’s process (“Measure”) and the current validity study is part of the third step 

(“Interpret”). Therefore, a consideration of the difficulty of the TICS subscales was 

completed to inform the progression of the NETS-T towards a functioning domain 

theory. 

Table 13 displays the TICS items in decreasing order of average pre-course 

response. Notice that preservice teachers in our sample reported higher self-efficacy for 

the tasks aligned with NETS-T IA (Technology Operations and Concepts) and V 

(Productivity and Professional Practice). The high average responses to items in Subscale 

IA may be due to the prerequisite Technology Skills Assessment that preservice teachers 

had to pass before or during IP&T 286 and 287, and may not reflect preservice teachers 

in general. NETS-T V addresses the use of technology to increase productivity and “to 

communicate and collaborate with peers, parents, and the larger community” (ISTE, n.d., 

Section V). Because many college-age preservice teachers are comfortable with  
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Table 13 
TICS Items Ordered by Mean Response 
Subscale Item M SD 

IA 5 3.72 .64 
IA 1 3.70 .68 
IA 4 3.66 .68 
IA 3 3.62 .71 
IA 6 3.52 .81 
IA 2 3.39 .90 
V 25 3.24 .89 
V 29 3.11 1.10 
IV 22 2.97 1.13 
V 27 2.97 .99 
V 28 2.83 .94 
III 18 2.82 1.10 
IB 7 2.54 .92 
VI 30 2.43 1.05 
IV 23 2.42 1.08 
III 20 2.41 1.27 
IV 21 2.37 1.12 
II 9 2.35 1.10 
VI 33 2.31 1.21 
V 26 2.30 1.21 
II 12 2.29 1.05 
II 10 2.27 .99 
II 11 2.26 1.16 
IB 8 2.22 1.10 
IV 24 2.16 1.10 
VI 32 2.07 1.27 
III 16 1.89 1.21 
III 17 1.77 1.18 
VI 31 1.76 1.14 
II 14 1.72 1.29 
II 13 1.64 1.17 
III 19 1.62 1.16 
II 15 1.52 1.24 

Note. The maximum mean value for all items was 4.0. 
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technology-assisted communications (email, blogs, social networks, etc.), transferring 

those skills to their professional life may seem natural. 

Items aligned with NETS-T II and III tended to elicit lower levels of self-efficacy. 

In contrast to the tasks with high average responses, tasks in Subscales II and III were 

taken from in-practice teaching experiences and are not aligned with typical pre-training 

computer use. The degree to which computer experiences transfer from the pre-training 

life to NETS-T tasks may be a “construct-relevant [source] of task difficulty” 

(Bunderson, 2000, p. 5). Therefore, a natural path of NETS-T progressive attainment 

would move the preservice teacher from tasks with which they are familiar (NETS-T IA 

and V) to activities that are sequentially less like non-teaching technology use and more 

like in-practice use (NETS-T II and III).  

This does not explain the seemingly random difficulty distribution of the TICS 

items from Subscales IB, IV, and VI. A detailed analysis of the tasks contained in those 

items’ would be beneficial, but is beyond the scope of the current research. 

 

Evidence of the TICS Items’ Relevance and Representativeness 

Local teachers and teacher educators were asked to rate the relevance of each 

TICS item to its associated NETS-T. No random selection was employed because raters 

were expected to be well-versed in technology integration issues, which would exclude 

most teachers and teacher educators. Instead, a non-random stratified sample was asked 

to participate with representatives from early childhood, elementary, secondary, and 

special education. The respondents were evenly distributed between in-practice teachers 

and teacher educators.  
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Relevancy can be evaluated by using Aiken’s (1980, 1996) V index, which is a 

statistic that can be tested for significance. As shown in Table 14, no items were rated 

Irrelevant by any rater and the majority of the tasks have high V indices. However, there  

Table 14 
Distribution of Relevancy Ratings of TICS Items 

  Distribution of ratings across categories  

Subscale Item Relevant 
Somewhat 
relevant 

Somewhat 
irrelevant Irrelevant Aiken’s V 

IA 1 6 1 2 0 .81* 
 2 6 1 2 0 .81* 
 3 7 1 1 0 .89* 
 4 8 0 1 0 .93* 
 5 8 0 1 0 .93* 
 6 7 1 1 0 .89* 
 7 8 1 0 0 .96* 

IB 8 6 3 0 0 .89* 
 9 6 3 0 0 .89* 

II 10 9 0 0 0 1.00* 
 11 6 3 0 0 .89* 
 12 5 4 0 0 .85* 
 13 9 0 0 0 1.00* 
 14 3 6 0 0 .78* 
 15 8 1 0 0 .96* 

III 16 8 1 0 0 .96* 
 17 9 0 0 0 1.00* 
 18 8 1 0 0 .96* 
 19 2 4 3 0 .63* 
 20 8 1 0 0 .96* 

IV 21 7 2 0 0 .93* 
 22 8 1 0 0 .96* 
 23 7 2 0 0 .93* 
 24 6 2 1 0 .85* 

V 25 9 0 0 0 1.00* 
 26 9 0 0 0 1.00* 
 27 9 0 0 0 1.00* 
 28 9 0 0 0 1.00* 
 29 9 0 0 0 1.00* 

VI 30 9 0 0 0 1.00* 
 31 7 2 0 0 .93* 
 32 8 1 0 0 .96* 
 33 9 0 0 0 1.00* 

Note: * indicates a significant V index at p = .05. 
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was considerable disagreement on the relevance of tasks in Subscale IA, and Item 19’s V 

index was not significant.  

The same raters also judged how well each TICS subscale represented all possible 

tasks that were described by their NETS-T. Four response categories were presented: 

Very well, Somewhat well, Somewhat poorly, and Very poorly. Although the average 

ratings were 3.0 (Somewhat well) or higher, the high standard deviations revealed 

considerable disagreement among raters (see Table 15). It should be noted that most 

raters did agree, but a single rater declared Very poor representativeness of every NETS-

T but NETS-T I.  

Table 15 
Representativeness Ratings for Each TICS Subscale 

NETS-T 
M 

rating SD 
I 3.00 .76 
II 3.22 .97 
III 3.11 1.05 
IV 3.33 1.00 
V 3.67 1.00 
VI 3.44 1.01 

 
  

Evidence of the TICS’ Relation to Self-efficacy 

Following Bandura’s (in press) recommendations, the TICS are a domain-specific 

measure of self-efficacy. As such, little variance in TICS scores should be explained by 

variance in other measures of self-efficacy. The NGSE (Chen, et al. 2001) was 

administered in the same survey as the TICS to verify this assumption. Because the 

NGSE is a measure of general self-efficacy, it was expected to correlate with TICS 

scores, even at a statistically significant level, but the correlation should be r ≤ .20. Such 

50 



a low correlation would not be practically significant, meaning the NGSE scores would 

explain 5% or less of the variance in TICS scores. 

As shown in Table 16, the NGSE explained less than 5% of the variance in every 

TICS subscale, compared to the 15% variance that is explained between TICS Subscales 

IA and IV, and the 70% explained between Subscales II and III. Clearly the TICS 

subscales and the NGSE were measures of distinct, though related, traits. 

Table 16 
Percentage of Variance Explained by TICS Subscales and NGSE Scores 

 NGSE IA IB II III IV V 
IA 3       
IB 0 20      
II 4 20 54     
III 3 16 36 70    
IV 3 22 34 54 58   
V 4 18 39 52 57 59  
VI 4 15 18 43 46 49 47 

 

Purpose 2: Monitor the Effects of Curricular Adjustments 

In order to use the TICS to monitor the positive or negative changes in preservice 

teacher self-efficacy that result from changes in the curriculum, one must assume that the 

TICS is sensitive to those changes. Rather than purposefully alter the curriculum in 

randomly selected sections, it was proposed to compare post-course TICS scores between 

preservice teachers enrolled in IP&T 286 and IP&T 287. These courses differed in 

several important aspects. First, 287 was a two-credit course, while 286 was only one 

credit. Second, the extra class time in 287 allows for more step-by-step tutorials, in-class 

practice, and additional instructional units. For example, while preservice teachers in 286 

completed one capstone technology integration project, those in 287 completed two. 

Additionally, the IP&T 287 instructors introduced a unit on technology-assisted 
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assessment and evaluation (NETS-T IV) the semester the TICS was administered. 

Finally, although most of the demographic data showed little difference between 

preservice teachers enrolled in the two courses, 287, which was designed for Elementary, 

Early Childhood, and Special Education majors, had significantly fewer males enrolled.  

Repeated measure analyses with pre- and post-course TICS scores as the within-

subjects factor and course enrollment as the between-subjects factor demonstrated that 

the difference between pre-course and post-course TICS scores was due to the treatment 

(the courses), and not to specific course enrollment (see Tables 17-23). In other words, on 

each TICS subscale, the difference between preservice teachers enrolled in one course 

and another, did not approach significance. 

      

Table 17 
Repeated Measures ANOVA for TICS Subscale IA 

Source SS df MS F p 
Pre/Post 3.67 1 3.67 15.70 <.01 
Course .02 1 .02 .06 .80 
Pre/Post * Course .01 1 .01 .03 .86 
Error 90.05 385 .23   
Total 93.74 388    
 

Table 18 
Repeated Measures ANOVA for TICS Subscale IB 
Source SS df MS F p 
Pre/Post 1.46 1 1.46 1.72 .19 
Course .81 1 .81 .95 .33 
Pre/Post * Course .11 1 .11 .13 .71 
Error 331.77 392 .85   
Total 334.15 395    
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Table 19 
Repeated Measures ANOVA for TICS Subscale II 
Source SS df MS F p 
Pre/Post 31.16 1 31.16 43.36 <.01 
Course .78 1 .78 1.08 .30 
Pre/Post * Course .22 1 .22 .31 .58 
Error 278.07 387 .72   
Total 310.22 390    

  

Table 20 
Repeated Measures ANOVA for TICS Subscale III 
Source SS df MS F p 
Pre/Post 42.36 1 42.36 55.12 <.01 
Course .00 1 .00 .00 .96 
Pre/Post * Course .52 1 .52 .68 .41 
Error 295.08 384 .77   
Total 337.97 387    

 

Table 21 
Repeated Measures ANOVA for TICS Subscale IV 
Source SS df MS F p 
Pre/Post 26.28 1 26.28 39.59 <.01 
Course .40 1 .40 .60 .44 
Pre/Post * Course .09 1 .09 .13 .71 
Error 255.53 385 .66   
Total 282.30 388    

 

Table 22 
Repeated Measures ANOVA for TICS Subscale V 
Source SS df MS F p 
Pre/Post 10.81 1 10.81 20.69 <.01 
Course .90 1 .90 1.72 .19 
Pre/Post * Course .40 1 .40 .77 .38 
Error 200.12 383 .52   
Total 212.23 386    
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Table 23 
Repeated Measures ANOVA for TICS Subscale VI 
Source SS df MS F p 
Pre/Post 44.96 1 44.96 62.84 <.01 
Course .08 1 .08 .12 .73 
Pre/Post * Course .18 1 .18 .25 .62 
Error 276.18 386 .72   
Total 321.39 389    

 

Despite specific course enrollment not being a contributor of variance to post-

course TICS scores, TICS scores revealed an important difference between the courses. 

As shown in Table 24, both courses made significant (p = .05) gains pre-post-course on 

all TICS subscales except on Subscale IB in IP&T 287.   

Table 24 
Paired-samples t-test of Pre-/Post-course TICS Scores by Subscale and Course 

 IP&T 286 IP&T 287 
Subscale M diff. SD t df p M diff. SD t df p 

IA -.19 .50 -3.45 77 <.01 -.24 .40 -5.86 92 <.01 
IB -.15 .63 -2.20 81 .03 -.05 .65 -.79 95 .43 
II -.54 .67 -7.21 79 <.01 -.57 .66 -8.36 92 <.01 
III -.65 .69 -8.26 78 <.01 -.72 .86 -8.11 92 <.01 
IV -.53 .68 -6.88 78 <.01 -.54 .83 -6.30 93 <.01 
V -.30 .76 -3.47 77 <.01 -.42 .72 -5.61 92 <.01 
VI -.67 .68 -8.81 80 <.01 -.74 .93 -7.66 91 <.01 

 

Purpose 3: Identify Preservice Teachers in Most Need of Intervention 

To justify the use of TICS scores to profile incoming preservice teachers, the 

TICS must demonstrate predictive ability vis-à-vis performance on course assignments. 

Regression analyses, with performance indicators as dependent variables and TICS 

scores, demographic information, and other easily gathered data as independent variables 

uncovered whether TICS scores contributed significant predictive power. 

Because IP&T 286 and 287 are different courses, assignments in each course 

differ. Therefore, data from each course were analyzed individually. Only assignments 
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with adequate score variance were considered in the analysis. For example, class 

readings, and pass/fail assignments on which the vast majority of the class received full 

credit were not considered.  

As shown in Table 25, gender, ownership of a desktop computer, ownership of a 

laptop computer, and ownership of both, were dummy coded 0 or 1. The other items 

retained their polytomous codings from the pre-course survey. None of the models 

considered in this analysis exhibited colinearity issues in that tolerance statistics were 

greater than .20. 

Table 25 
Demographics Considered as Independent Variables in the Regression Analyses 

Independent variable Regression coding 
Gender 0 = Male, 1 = Female 

 
Desktop only 0 = No, 1 = Yes 
Laptop only 0 = No, 1 = Yes 

Computer 
ownership 

Both 0 = No, 1 = Yes 
 

Computer experience 1 = Novice, 2, 3, 4, 5 = Expert 
 

Frustration frequency 1 = Frequently, 2, 3, 4, 5 = Rarely 
 

Does technology improve education? 1 = Significantly, 2, 3, 4, 5 = Not really 
 

Will technology be a part of your 
teaching? 

1 = It won’t be. 
2 = It will be a minor part. 
3 = It will be a major part. 

 

Predicting In-course Performance in IP&T 286 

As shown in Table 26, TICS scores explained more variance in assignment scores 

than did the demographic data, but neither the demographic variables nor the TICS scores 

explained more than 18% of the variance in assignment scores. Considering both sets of 

data together explained more than 20% of the variance in three of the assignments, 
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including the capstone technology integration project. Figure 22 clearly shows the 

predictive power TICS scores contributed to the regression model. Notice that this 

contribution does not seem related to the degree of variance in each assignment score (see 

Table 27). 

 
Table 26 
Percent of Variance in IP&T 286 Assignment Scores Explained by Three Regression 
Models 
 Independent variables 

Assignment Demographic TICS scores Both 
Attendance 6.7 17.2 22.1 
iSafe 5.5 10.4 18.6 
Video Modeling 3.6 6.1 14.3 
Project Proposal 4.7 9.7 18.9 
Concept Map 9.9 15.1 28.3 
Project 7.4 12.8 23.2 
Final Exam 5.1 8.6 16.8 
Final Grade 4.9 9.0 16.3 
Average 6.0 11.1 19.8 

 

 

Figure 22. Variance in IP&T 286 assignment scores explained by three regression 
models.  
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Table 27 
Descriptive Statistics for Assignment Scores in IP&T 286 

Assignment N Mean SD 
Attendance 97 88.30 21.32 
iSafe 97 97.94 14.28 
Video modeling 97 92.54 18.48 
Project proposal 97 92.99 11.59 
Concept map 54 95.67 13.75 
Project 97 91.54 14.06 
Final exam 97 88.68 14.45 
Final grade 97 90.09 11.39 
 

Predicting In-course Performance in IP&T 287 

Table 28 summarizes the percentage of variance in each IP&T 287 assignment 

that was explained by each model. Note two key differences between these results and 

those from 286: First, much less assignment score variance was explained in every 

model. Second, the demographic data were generally more effective predictors of 

assignment scores than were the TICS scores.  

As shown in Figure 23, the TICS scores generally explained little variance in the 

assignment scores and, as in IP&T 286, the percentage of variance explained appeared 

unrelated to the degree to which assignment scores varied (see Table 29). In 287, the 

regression models that included both demographic data and TICS scores explained more 

than 15% of the variance in only three assignments. In 286, those same independent 

variables explained more than 15% of the variance in all but one assignment score. 

Clearly, there are some key differences between these courses that affect the predictive 

ability of TICS scores. One explanation may be that the increased duration of IP&T 287, 

and its more hands-on approach, may mitigate the effect of low self-efficacy in preservice 

teachers. IP&T 286 requires students to complete most computer-based assignments out 

of class, which may increase the importance of preservice teacher self-efficacy.   
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Table 28 
Percent of Variance in IP&T 287 Assignment Scores Explained by Three Regression 
Models 

 Independent variables 
Assignment Demographic TICS scores Both 

Attendance 6.4 5.2 9.6 
iSafe 8.2 4.8 10.6 
Copyright Quiz 15.9 4.1 20.2 
Performance Assessment 5.3 6.0 12.6 
Video Modeling Essay 9.1 13.7 19.5 
Assessment Quiz 8.7 8.8 18.4 
Project Proposal 7.9 4.7 10.2 
Math/Science Project 12.5 5.2 14.8 
Soc. Sci./Lang. Arts Project 7.5 3.1 8.7 
Final Exam 3.2 7.0 10.7 
Final Grade 8.0 5.5 10.7 
Average 8.4 6.2 13.3 
 

 

 

Figure 23. Variance in 287 assignment scores explained by three regression models.  
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Table 29 
Descriptive Statistics for Assignment Scores in IP&T 287 

Assignment N Mean SD 
Attendance 119 96.55 17.44 
iSafe 119 96.92 16.80 
Copyright quiz 119 87.76 13.48 
Performance assessment 119 85.64 19.50 
Video modeling essay 119 88.29 18.44 
Assessment quiz 119 91.71 15.13 
Project proposal 119 93.78 27.02 
Math/Science project 119 91.24 22.61 
Soc. Sci/Lang. arts project 119 90.35 22.27 
Final exam 119 91.89 13.27 
Final grade 119 90.78 12.53 
 

Another possible explanation for the little variance explained in IP&T 287 

assignment scores lies in the fact that the average scores for many of these assignments 

were quite high, which means the variances will be quite low. In IP&T 287, preservice 

teachers were allowed to redo many assignments until a satisfactory grade was achieved. 

Because of this, there was very little variance for the regression models to explain. Given 

a more selective grading method, TICS scores may prove more predictive. 

Purpose 4: Predict In-practice Behavior 

The ultimate goal of the TICS was to predict in-practice technology integration 

while teachers are still preservice. While a longitudinal study would best support the 

validity of the inferences required for this purpose, such an endeavor was well beyond the 

scope of the present research. Instead, a synthesis of predictive self-efficacy studies 

sufficed as validity-supporting evidence. 

Five online databases of research publications were searched for the term Self-

efficacy in article abstracts. As shown in Table 30, this initial search was too broadly 

defined; adding the term Predicts to the search also returned far too many results to be 
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analyzed. Therefore, the search was narrowed to the phrases, Self-efficacy predicts, Self-

efficacy can predict, Self-efficacy does predict, and the negative forms of those phrases. 

These five queries resulted in 129 references with 85 representing unique articles. 

Following diligent effort, 36 abstracts and 25 full text articles were obtained and coded 

based on their target population, dependent variable, methods, findings, and the 

relationship between self-efficacy and the dependent variable. The coding resulted in 366 

data points. 

 

Table 30 
Search Terms and Number of Articles Returned from Five Research Databases 
 Research database 

Search term 

Academic 
Search 
Premier 

ComDis 
Dome 

Education 
Full Text ERIC PsycInfo Total 

“Self-efficacy” 
 

4,039 66 1,105 2,248 10,178 17,636 

“Self-efficacy” 
and “predict” 

227 1 188 68 714 1,198 

“Self-efficacy 
predicts” 

7 1 0 2 12 22 

“Self-efficacy 
does predict” 

1 0 0 4 31 36 

“Self-efficacy 
can predict” 

2 0 1 4 31 38 

“Self-efficacy 
does not predict” 

3 0 0 4 26 33 

“Self-efficacy 
cannot predict” 

0 0 0 0 0 0 

Note: The search phrases “Self-efficacy doesn’t predict” and “Self-efficacy can’t predict” 
returned no results. 

 

Frequently Researched Populations 

Population was recorded in an open-ended field on the coding form. The most 

popular populations sampled in the included studies were medical patients (n = 12), 
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students and teachers (n = 12), or substance abusers (n = 11). Nine studies focused on 

minorities and economically underprivileged groups or women. This diversity speaks 

well of the broad applicability of self-efficacy theory. 

Dependent Variables 

The specific trait or behavior of interest was not recorded for each study. Instead, 

it was coded as A psychological trait, Educational performance, Professional 

performance, or Other Behavior. Because a few studies used self-efficacy as a dependent 

variable, the additional category of Self-efficacy predicted by another trait was added to 

the analysis, though those articles are of little interest to this research. 

Training and education were not considered separately. That is, studies of school 

counselors-in-training (Ridgway & Sharpley, 1990) and math-related college majors 

(Hackett, 1985) would both be considered Educational performance. If completion of a 

course or training program, such as an addiction treatment program (Steinhoff-Thorton, 

1995), was the dependent variable, it was considered Educational performance as well. 

Professional performance was only indicated if the dependent variable was data collected 

from actual or simulated activities that represented the participants’ employment. Table 

31 lists the common dependent variables and Table 32 contains a summary of dependent 

variable codings and their frequency. 
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Table 31 
Common Dependent Variables in Self-efficacy Research 

Dependent variable References 
Abstinence from drug & alcohol use Fiorentine & Hillhouse, 2003a, 2003b; 

Ilgen, McKellar, & Tiet, 2005; Vielva 
& Iraurgi, 2001 

Anxiety Nicastro, 1996 
Bulimic symptoms Bardone-Cone, 2002 
Depression Shnek, 1996; Simons, 2002 
Disability following joint replacement surgery Orbell, Johnston, Rowley, Davey, & 

Espley, 2001 
Exercising/activity Jitramontree, 2003; Buckelew; 

Luszczynska & Sutton, 2006; 
Luszczynska, Mazurkiewicz, 
Ziegelmann, & Schwarzer, 2007 

Health status Riazi, Thompson, & Hobart, 2004 
Hormonal reaction to forgiveness training Standard, 2004 
Intent to quit smoking Yzer, 2006 
Intent to teach physically active PE classes Martin & Kulinna, 2004. 
Intent to use search engines as a learning 
assisted tool 

Liaw, Chang, Hung, & Huang, 2006 

Pain, stress, anxiety Hunter, 1995 
Parenting beliefs and parent-child relationships Turner & Johnson, 2003 
Perception of spousal abuse Kugler, 2005 
Psychosocial outcomes Caprara, 2004 
Quality of life Joekes, Elderen, & Schreurs, 2007 
Safe needle practices in injection drug users Falck, 1995 
Satisfaction Seilheimer, 1995 
 

Analysis Methods 

Each study’s methods were recorded in an open-ended field. If a single study 

employed multiple methods, each was recorded. Because these studies were predictive in 

nature, the most popular analyses were various flavors of regression. Twenty-two of the 

61 studies employed linear, logistic, multiple, or hierarchal regression. Repeated 

measures and other analysis of variance approaches were the second-most-used methods 

(n = 15). Correlation analysis (n = 7), structural equation modeling (n = 6) and path 

analysis (n = 4) were the other common methods. One study used signal detection. 
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Because this synthesis focused on research into the predictive power of self-

efficacy, qualitative techniques were not coded. However, there were several mixed-

methods approaches, typically involving interviews with the participant and/or their 

parents or teachers.  

When regression was used, multiple predictors were entered, including other 

psychometric scores such as locus of control, learned helplessness, etc. This was highly 

desirable for this study in that the influence of non-self-efficacy measures would be 

reported separately. 

Research Findings 

Each study’s findings were coded as Self-efficacy predicts, Self-efficacy doesn’t 

predict, Unclear, or Not applicable (NA). The not applicable designation was only 

assigned when the study did not report any conclusion regarding predictive power, or 

when the study sought to predict self-efficacy from other traits.  

In some cases of hierarchal regression, self-efficacy’s effect on the dependent 

variable was mediated by other independent variables. For example, Campbell (1995) 

found that the influence of self-efficacy on hemodialysis patients’ dietary compliance 

was filtered through the effect of the patients’ families, background, and gender. In other 

cases, self-efficacy mediated the effect of other dependent variables. Bardone-Cone 

(2002) concluded that the effect of female college students’ perfectionism influenced 

their exhibition of bulimic symptoms, but that influence was mediated by their self-

efficacy. Hackett (1985) found self-efficacy to mediate the effect of gender and other 

variables in math-oriented career choices. Ilgen, Tiet, Finney, & Moos (2006) discovered 
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that recovering alcoholics with high self-efficacy did not require as strong patient-

therapist relationships to successfully abstain from drinking for one year. 

When paths of mediation were considered and self-efficacy was considered a 

major enough component to include in the final predictive model, it was coded as 

predicting the dependent variable. In other words, whether contributing independently, as 

a mediator, or mediated by other variables, if researchers declared self-efficacy a 

predictor, it was coded as such. If self-efficacy’s influence was explained by other 

dependent variables, it was not coded as a predictor (see Shnek, Foley, LaRocca, Smith, 

& Halper, 1995). 

As shown in Table 32, most of the reviewed studies found that self-efficacy did 

predict the dependent variable. However, most of the research was not attempting to 

predict professional or educational performance, which was the focus of this study.  

Additional Observations 

The construct of self-efficacy. Several of the reviewed studies supported tenets of 

self-efficacy theory as described by Bandura (in press). For example, self-efficacy is 

domain and context specific. Joekes, Elderen, and Schreurs (2007) found their congestive 

heart failure (CHF) recovery self-efficacy scale predicted overall wellness in both CHF 

and myocardial infarction patients. However, it only predicted quality of life in CHF 

patients. In other words, their scale’s predictive power decreased when they administered 

it to a different, albeit similar, population. 
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Table 32 
Number of Research Articles by Dependent Variable and Findings 
 Did self-efficacy predict Y?  
Dependent variable (Y) Yes No Unclear NA Total 
Professional performance 
 

2 1 1 0 4 

Educational performance 
 

6 0 0 0 6 

Psychological trait 
 

14 4 1 0 19 

Other behavior 
 

20 4 1 0 25 

Other traits predict self-efficacy 
 

0 0 1 4 5 

NA 
 

0 0 0 2 2 

Total 42 9 4 6 61 
 

While Joekes et al. (2007) demonstrated how a self-efficacy instrument may not 

predict traits equally across different populations, Luszczynska, Mazurkiewicz, 

Ziegelmann, and Schwarzer (2007) found that different instruments did not function 

equally in a single population. Their study of recovering heart patients showed that 

recovery self-efficacy was a significant predictor of physical activity level, but 

maintenance self-efficacy was not. 

This specificity may also depend on traits that are irrelevant to the construct of 

interest. Self-efficacy has been shown to vary across race, gender (Steinhoff-Thorton, 

1995), and age group. Simons (2002) found it lacked power to predict life satisfaction in 

young adults, but it was a major predictor in the elderly (Simons, 2002). The length of 

time between when self-efficacy is measured and the desired outcome may also affect its 

predictive functioning (Gore, 2006). 

On the other hand, the predictive power of self-efficacy appears culturally 

independent. Peetsma, Hascher, Van Der Veen, and Roede (2005) found that it predicted 
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adolescent academic achievement in four Western European and former Soviet countries. 

Vielva & Iraurgi (2001) conducted their research entirely in Spain and found self-efficacy 

to independently predict alcohol abstinence. As mentioned above, minority populations 

are often targeted for self-efficacy research. While this does not mean self-efficacy 

functions similarly in more disparate cultures, it does appear fairly functional within 

European and American cultures. 

The research has produced mixed conclusions regarding whether successful 

experiences lead to increased self-efficacy. While Waldman (1995) showed that success 

on the Wisconsin Card Sorting Task did not correlate with an increase in self-efficacy, 

Britner & Pajares (2006) demonstrated self-efficacy does improve with “mastery 

experiences” (p. 485). Britner & Pajares’ work may carry more weight because a) the 

distinction between success and mastery experience is important in the self-efficacy 

literature, and b) Waldman measured self-efficacy with the General Self-Efficacy Scale 

Questionnaire, which ignores self-efficacy’s domain dependence (Shelton, 1990). 

Failures to predict outcomes. Still, there are notable instances where self-efficacy 

failed to predict, or negatively predicted outcomes. A year-long study concluded that 

dating violence was not predicted by self-efficacy (Wolfe, Wekerle, Scott, Straatman, & 

Grasley, 2004), neither were childbirth pain ratings (Hunter, 1995), increases in anxiety 

about public speaking (Nicastro, 1996), or hormonal changes in salivary cortisol 

(Standard, 2004),   

However, it is difficult to disambiguate the construct’s lack of predictive power 

from the quality of the instrument, its alignment with formal self-efficacy theory, and 

properties of the dependent variable. Martin and Kulinna (2004) found that self-efficacy’s 
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influence on physical education teachers’ intent to hold rigorously active class periods 

was minimal. Perception of control and attitude towards physical activity were far better 

predictors of that dependent variable. Motl, Dishman, Ward, Saunders, Dowda, Felton, 

and Pate (2005) likewise found that self-efficacy failed to predict level of activity in 

adolescents. 

While physical education may have presented a self-efficacy construct different 

from other domains, these negative findings more likely originated with the specific self-

efficacy instrument the researchers employed. Both studies used the "Barrier Self-

efficacy" scale (BSE; Martin & Kulinna, 2003), which did not measure “the level of 

difficulty individuals believe they can surmount” (Bandura, in press, p. 4), but what 

complications the participant would overcome to achieve a given outcome. In other 

words, the impediments in the BSE were external to the task, while the “level of 

difficulty” (p. 4), to which Bandura referred, was integral to the outcome in question. 

This, combined with the dependent variables’ (intent) conceptual distance from actual 

performance, may have made the results difficult to interpret. The findings may not have 

indicated that self-efficacy, properly defined, does not predict active physical education 

classes, but that intent to perform a task is independent of difficulties that are exogenous 

to that task.  

On the other hand, Stockman and Altmaier (2001) found that self-efficacy 

significantly predicted pain and medication use during childbirth even when controlled 

for other variables. Most apropos, they reported that items reflecting “barriers self-

efficacy” were the strongest predictors. Therefore, the predictive impotence of the BSE 

may be an instrumental issue rather than one stemming from its construct. 
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Self-efficacy negatively predicted a desirable outcome. Similar reasoning helps 

explain the single case where self-efficacy negatively predicted a desirable dependent 

variable. Florentine and Hillhouse (2003b) found that their self-efficacy scale predicted 

which recovering addicts were amenable to abstinence from drugs and alcohol. Oddly, 

the self-efficacy scores were negatively correlated with measures of abstinence. 

However, when one considers their scale’s self-efficacy domain, “controlled use” (p. 

349), the reason for correlation becomes obvious. Of course recovering addicts who felt 

they would lose control if they used drugs or alcohol (measured as low self-efficacy) 

would be more willing to abstain from those substances. While this study may have 

informed theories of rehabilitation psychology, it seemed to have little applicability to 

self-efficacy theory in general. Contrarily, Florentine and Hillhouse’s thinking (their 

paper was entitled: When low self-efficacy is efficacious) may help explain the negative 

correlations discovered between some TICS subscales and IP&T 286/287 final exam 

scores. 

Synthesis of Research Literature 

Two conclusions may be drawn from the research summarized above. First, self-

efficacy theory has been applied in a wide variety of contexts to predict a vast array of 

traits and behaviors. Second, despite the broad spectrum in which self-efficacy has been 

applied, it has usually been effective at predicting dependent variables of interest. 

Infrequently, complex predictor-predicted variable relationships forced some theoretical 

gymnastics to properly account for the observations, but those situations were not 

inexplicable. Further, the likelihood that self-efficacy would predict the desired outcome 

appeared to depend on how closely the researchers and the measures they employed held 
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to Bandura’s (in press) description of self-efficacy and his counsel on developing self-

efficacy scales.  

It may be concluded, therefore, that the TICS would predict in-practice 

technology integration only to the extent that it a) followed Bandura’s (in press) 

guidelines and b) the relationship between the TICS scores and actual technology 

integration was not confounded by other psychological and social factors. While the first 

requirement appears to have been satisfied, the second is largely unknown and should be 

the subject of further research. 

Publication Bias in Predictive Self-efficacy Research 

The threat of publication bias is well-accepted in social science meta-research. 

That is, it is assumed that researchers are more motivated to publish findings that are 

significant than those which fail to reject the null hypothesis. It is also suspected that peer 

reviewed journals are more apt to publish articles with significant findings than those 

without. In the context of this synthesis, this means there are many unpublished studies 

that did not find self-efficacy to predict the dependent variable. If they were not 

published, they could not have been considered. Therefore, the conclusions may be 

spurious. Fortunately, due to three fundamental differences between this research 

synthesis and the meta-analyses which usually consider publication bias, we can control 

for the effect of this threat.  

First, this research synthesis was not a meta-analysis and flattened the findings to 

raw numbers for comparison. Rosenthal’s (1979) Fail-Safe File Drawer calculation may 

have been refuted (Scargle, 2000), but his reasoning was astute and applicable to this 

research. Rosenthal asserted that if the number of unpublished non-significant findings 
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required to invalidate the meta-research’s conclusions was beyond reason, the effect of 

publication bias could be discounted. In the case of this research synthesis, for the 

number of studies which did not find self-efficacy to predict the dependent variable to 

equal the number that did, there must be 33 additional studies of publishable quality that 

went unpublished due to their non-significant findings. This would represent 50% more 

articles and dissertations than were included in the entire sample, an increase that is most 

likely not reasonable.  

Second, this research synthesis considered both refereed journal articles and 

doctoral dissertation abstracts. It may be assumed that doctoral dissertations suffer almost 

no publication bias because their abstracts are published regardless of findings and the 

probability that a doctoral study would be “shelved” or redone because it resulted in 

insignificant findings is almost nil. Thus, the proportion of significant to non-significant 

findings in dissertations may establish a baseline to which the refereed article findings 

may be compared.  

Of the 22 dissertations considered in this research synthesis whose findings were 

clear, 5, or 23%, reported that self-efficacy was not a predictor of the dependent variable. 

Only 4 of the 29 refereed journal articles, or 14%, reported the same findings. Therefore, 

publication bias may be assumed to operate in refereed journal articles, but its impact on 

the conclusions of this synthesis is dubious. Were the same findings ratio (predictive:non-

predictive) to generalize from the doctoral research to the refereed journal research, there 

would only be three additional predictive self-efficacy studies of publishable quality that 

were not published because of their non-predictive findings. This would adjust the overall 

ratio from 42:9 to 42:12.  
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Third, the detailed breakdown of non-predictive findings in this synthesis showed 

that some may be dismissed as a misalignment of the researchers’ definition of self-

efficacy with the formal self-efficacy construct. This analysis, which moves beyond 

questions of what to investigate why, is not typically employed in meta-analysis. Because 

there were acceptable theoretical explanations for many of the non-predictive findings, it 

may be assumed that some of the unpublished non-predictive studies could be similarly 

explained. 

Publication bias is real, and there is evidence of its effect in this research 

synthesis. However, publication bias would have to operate on an enormous scale to 

effect the conclusions of this synthesis. Conversely, were it to operate on the scale at 

which it was observed, its effect would be minimal. Therefore, it should not be 

considered a significant threat to this research synthesis’ conclusions. 

Summative Judgment of Validity 

Because validity is a property of the interpretation or inferences drawn from data, 

and not a property of a test, judgments of validity are not necessarily generalizable 

between purposes and uses of the same instrument or data. Therefore, not one, but four 

summative judgments of validity will be rendered based on the results presented above. 

Purpose 1: Establish a Baseline Preservice Teacher Profile 

Unfortunately, the NETS-T, the standards to which the TICS was designed, do 

not appear to have been developed as a domain theory. Both Bandura (in press) and 

Messick (1995) recommend deconstructing the domain to discover the construct-relevant 

sources of variance and difficulty. Those recommendations are perfectly aligned with 

Bunderson’s (2003) description of domain theory. The NETS-T lack several fundamental 
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components of a domain theory, including the description of task difficulty required by 

Bandura. Therefore, whether valid inferences can be drawn from any data generated by 

any NETS-T-aligned measures may be in doubt. Simply put, the NETS-T a) define such a 

large universe of possible tasks that it would be difficult to sufficiently sample them, and 

b) do not present a detailed description of successful technology integration, thus the 

construct-relevant sources of variance in individual performance are unknown. Because 

two fundamental questions of validity regard the representativeness of the test and how 

influenced test scores are by construct-irrelevant sources of variance, it may be 

impossible to build a measure that provides data that is validly interpretable, without 

making key assumptions. 

Fortunately, it seems the assumptions made in the TICS were shared by at least 

the panel of expert raters who reviewed the TICS items. All but one of its items were 

judged to be relevant to their specific NETS-T by a panel of experts, and the tasks in each 

subscale represented Somewhat well the universe of possible tasks described by their 

associated NETS-T. Given the above-described breadth of the NETS-T, this 

representativeness should be considered a great accomplishment. 

It was also important that the TICS measure the trait it was designed to measure 

(self-efficacy regarding technology integration tasks) and not some other trait. The fact 

that less than 5% of the variance in the TICS scores was explained by NGSE scores 

supports this assumption. Paradoxically, the fact that TICS scores did not correlate with 

in-course performance indicators also bolstered this claim. This lack of correlation 

showed that the TICS measured something distinct from technology integration skills and 

knowledge.  
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With minor adjustments to the response categories, the TICS responses 

functioned well and demonstrated acceptable levels of reliability, especially for such a 

short instrument with so many subscales. Each TICS subscale was found to be 

unidimensional, which was an assumption of the RSM analysis that established the 

response category functioning, and a requirement of scales associated with domain 

theories (Bunderson, 2003). 

It is, therefore, judged that the interpretations and inferences required to use TICS 

scores to create a baseline preservice teacher profile are valid. The issues inherent in the 

NETS-T were largely overcome (as evidenced by the expert ratings), the scale did not 

measure at least two heavily-related constructs (general self-efficacy and course 

performance), and it was psychometrically functional. 

Purpose 2: Monitor the Effects of Curricular Adjustments 

The change in TICS scores from pre-course to post-course was significant, 

showing that self-efficacy, as measured by the TICS, does change predictably through 

treatment. Though the expected differences between courses were not observed, the two 

courses did differ on their change in self-efficacy regarding NETS-T IB. This may be 

theoretically justified in that IB concerns the confidence to learn new technologies with 

varying levels of support. The fact that IP&T 286, the course with less time for in-class 

tutorials and computer work, resulted in a significant increase in Subscale IB scores, 

while 287, the course with more step-by-step instruction, did not, may be due to the 

requirement that preservice teachers in 286 work through the new technologies on their 

own. In other words, 286 was more conducive to the mastery experiences that build self-

efficacy in this subscale than was 287. 
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Still the fact that there was no difference between changes in scores on Subscale 

IV, which is addressed in 287 and not in 286, did not support the validity of the 

inferences required to use the TICS to monitor curricular adjustments. It may have been 

that the adjustments investigated in this study were not designed to influence self-

efficacy, but skills and knowledge, and, therefore, attempting to perceive a change in 

self-efficacy was naïve. No matter the case, there is no evidence to support using the 

TICS to track minor curricular adjustments, such as adding a unit.  

Purpose 3: Identify Preservice Teachers in Most Need of Intervention 

Though built on the same standards, and with highly similar syllabi, IP&T 286 

and 287 did differ in some ways, and those differences affected the ability of TICS scores 

to predict in-course performance. In 286, there was evidence supporting the validity of 

the inference that TICS scores predict in-course performance on most assignments, so 

long as the scores were combined with demographic data. In 287, the evidence was 

insufficient to support this inference because the TICS scores explained little variance in 

assignment scores, and combining the TICS scores with demographic data typically did 

not explain more than 15% of the assignment score variance. 

Purpose 4: Predict In-practice Behavior 

The majority of studies that attempted to use self-efficacy to predict some 

behavior or psychological trait were able to do so. Despite a wide variety of populations 

and dependent variables, self-efficacy has proven to be a consistent predictor. However, 

few of these studies addressed in-practice teaching or other professional behaviors, and 

none concerned technology integration. The connection between self-efficacy as 

measured by the TICS and in-class use of technology has not been established, but there 

74 



is evidence supporting self-efficacy’s use to predict behaviors in general, inasmuch as 

those behaviors are aligned with the measured construct and that construct is aligned with 

formal self-efficacy theory. Thus, using TICS scores to predict in-practice behavior 

requires inferences which are likely sound, but currently tenuous. More research is 

required on this topic. 
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Chapter 5: Discussion 

Research Questions 

The first two questions of this research were addressed in Chapter 3: Methods. 

Specifically, Table 2 outlines the inferences that were required to be drawn from TICS 

data to meet each of its stated purposes, as well as the evidence that was to be gathered to 

support each of those inferences. Therefore, this section will address the final two 

questions. 

Research Question 3: Given the Appropriate Evidence, Which of the Expected Inferences 

Are Supported? Which Are Not? 

To use the TICS to develop a baseline teacher profile (Purpose 1) implies that 

TICS scores reflect the psychological construct they were intended to measure – self-

efficacy regarding technology integration. This inference is also required by the other 

purposes. Although not perfect, the seven subscales that make up the TICS function 

appropriately, represent their target domain, and their items are relevant. Therefore the 

validity of this inference is supported. 

Using the TICS to monitor how changes in the curriculum affect preservice 

teacher self-efficacy (Purpose 2) implies the TICS is sensitive to the resulting fluctuations 

in self-efficacy. There is no evidence to support this inference when the curricular 

changes are minor. Therefore, this inference is unsupported, though the adjustment 

investigated in this research may not have been effective enough or adequately aligned 

with self-efficacy to produce the desired evidence.  

Inferring that TICS scores predict in-course performance is necessary if those 

scores are to identify preservice teachers in most need of intervention (Purpose 3). There 
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is evidence to support the validity of this inference. However, the TICS’ predictive power 

was limited to IP&T 286 and only when combined with demographic data. In 287, the 

evidence was insufficient to support the validity of this inference.  

To interpret TICS scores as a prediction of in-practice technology integration 

(Purpose 4), one must infer that self-efficacy predicts in-practice behavior. This inference 

was supported as much as possible by a synthesis of research, but this support may be 

weak. Few of the dependent variables in the reviewed studies approached the context of 

in-practice teacher performance, or even professional behavior in general. 

Research Question 4: What Efforts Should Be Undertaken to Improve the Validity of the 

Expected Inferences? 

Beginning with methods to improve the psychometric functioning of the TICS, 

the reliability, factor, and RSM analyses all uncovered issues with Subscale IA, which 

should be significantly revised. In pilot testing, this subscale resulted in outrageously 

high means and low variances (Browne, in press), but it was unknown whether this was 

due to the pilot test’s administration at the end of a semester, or to issues inherent in those 

items. Because this pre-course administration also resulted in high means and low 

variances, we may conclude that the items themselves need to be significantly revised. 

Additionally, Subscale IB proved to be informative and useful in many of the analyses, 

but it provided a reliability coefficient that bordered on unacceptability and a factor 

solution that may not be reliably interpreted due to its low KMO statistic. Additionally, 

the RSM step measures for Subscale IB were extremely large. Though Subscale IB was 

useful, despite it comprising only two items, it would be more psychometrically sound 

with one or two additional items. 
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Moving to more salient issues of validity, most TICS items were relevant and 

most subscales represented their domain relatively well. However, Item 19 (Subscale III) 

received by far the lowest and the only non-significant relevance score from expert raters. 

This low relevance rating should be investigated, expert raters who rated it low should be 

interviewed for their rationale, and the item should be rewritten.  

It should not be expected that the TICS will ever fulfill Purpose 2. The increase in 

self-efficacy observed in preservice teachers taking IP&T 286/287 did not result from any 

specific focus on self-efficacy in the syllabus, but was likely a byproduct of the project-

based curriculum. The course was designed to instill skills and knowledge, so using the 

TICS to monitor self-efficacy during minor curricular adjustments is useless because the 

TICS does not measure skills or knowledge. However, some differences between courses 

were revealed by TICS scores, but they were not the differences that had been expected. 

The TICS may provide useful feedback on how major course redesigns affect preservice 

teachers’ self-efficacy, but there is no evidence to support the validity of this inference 

when the curricular changes are minor.  

Limitations 

This research was constrained to the sample of preservice teachers to which the 

researcher had access, and was limited in time and other necessary resources. Therefore 

four key limitations emerged. First, due to the small sample, the RSM analysis estimated 

response category functioning across all items of each subscale. In other words, response 

category diagnostics were only produced at the subscale level. A larger sample would 

permit the application of the partial credit model (PCM), which would estimate response 

category functioning for each item.  
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Second, because only preservice teachers at a single teacher preparation program 

participated in this study, and because some results were found not to hold across courses 

within that program, it may not be assumed that the results of this study would be the 

same at another institution. Were the TICS to be administered in other teacher education 

programs, and the results analyzed, patterns may emerge that allow for more 

generalization than the current research.  

Third, because the scope of the TICS initial development was confined within a 

teacher preparation program, no efforts to include in-practice teachers were made, except 

as expert raters. It is unknown how the profiles of the preservice teachers who 

participated would compare to those of actual teachers.  

Fourth, the research synthesis that was carried out to investigate whether TICS 

scores could predict in-practice behavior should not replace an eventual longitudinal 

study of preservice teacher attributes. Such a project would follow teachers from 

preservice through several years of in-practice experience, and measure multiple 

psychological and behavioral traits at multiple time intervals. This worthy endeavor was 

simply beyond the realm of feasability for this study. 

Implications and Future Considerations 

Implications for Technology Integration Teacher Preparation 

This research began with the model that technology integration teacher education 

programs ignore some preservice teacher traits that may foster in-practice technology use. 

Courses in these programs focus on the skills and knowledge necessary to use technology 

effectively in the classroom, but little is known about how these courses affect the 

preservice teachers’ self-efficacy or how they value technology in the classroom.  
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The creation of the TICS was an initial effort to address this concern, but, without 

evidence supporting the validity of inferences required by its intended uses, the 

soundness of any interpretation of TICS scores would be unknown. This study provides 

some empirical evidence, both quantitative and qualitative, to support the use of the TICS 

for specific purposes.  

Additionally, the fledgling domain analysis of NETS-T tasks reported in this 

research may lead to a more comprehensive domain theory of technology integration 

teacher education. The prospect that difficulty in teaching tasks may in part be dependent 

on how similar those tasks are to pre-training life, as revealed in the modest domain 

analysis, may be novel and should be researched in more detail.  

Implications for Self-efficacy Research 

The RSM analysis that investigated how well each response category operated is 

above and beyond what Bandura (in press) recommended for self-efficacy scale 

development. However, given an adequate sample size, such analyses are not difficult 

and provide important psychometric feedback. Of course, Bandrua’s suggested 0-100 

response scale is not conducive to such analyses. Following the example of Reeve et al. 

(2006) an administration of the TICS with the 101-point scale, followed by an RSM 

analysis, may reveal which response scale functions better. 

Additionally, provided a larger sample size, a two-parameter IRT model, such as 

the modified graded response model (M-GRM; Muraki, 1990), could be applied to TICS 

responses. The RSM analysis in this research assumed the slopes of the conditional 

probability curves (at the inflexion point) were 1.0. The M-GRM does not make this 

assumption, but estimates the slope from the observed responses, which provides an 
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estimate of each item’s effectiveness at discriminating between respondents with high 

and low self-efficacy. Winsteps estimations of TICS items’ discrimination parameters 

ranged from .57 to 1.38, with 21 items lower than .90 or greater than 1.10. This indicates 

a two-parameter analysis would be worthwhile.  

Unlike many self-efficacy instruments, the TICS relied wholly upon established 

standards to define the domain in question. This method may have increased the usability 

and appeal of the TICS by anchoring it in a well-known description of technology 

integration, but it also endangered the validity of certain inferences meant to be drawn 

from TICS scores. Specifically, Bandura (in press) calls for domains to be analyzed to 

discover what constitutes quality in a given performance, and what makes a task difficult. 

The NETS-T are not ordered by difficulty, nor provide descriptions of good versus great 

technology integration. Therefore, the tasks presented in TICS items represented a best-

guess at what may be representative of these aspects of the NETS-T domain. These 

guesses seem to have been very close to the mark because the TICS items received high 

marks for relevancy and the TICS subscales were rated highly for representativeness.  

Similarly, the complex relationship between self-efficacy and task performance is 

in need of further investigation. As shown in the research synthesis, self-efficacy may be 

mediated by other variables and may correlate negatively with desirable dependent 

variables. This complex relationship was evident in this research’s attempt to predict 

assignment performance from demographics and pre-course TICS scores. It was 

hypothesized that self-efficacy’s ability to predict in-course performance may decrease as 

instructional time increases. In other words, increased time on task may mediate the 

effect of low self-efficacy. Clearly, more research is needed in this area and IP&T 286 
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and 287, with their similar instructional objectives and different course structure, offer a 

unique environment in which one may investigate such questions. 

Implications for Measurement Theory 

This research did not invent any measurement methodologies, nor did it analyze 

responses in any novel manner. The types of validity-supporting evidence gathered were 

not revolutionary. Indeed, all of those methods are described in the 1999 Standards 

(AREA et al.). What was original to this work, and what it can contribute to the 

measurement field in general, is its systematic approach to gathering validity-supporting 

evidence. That process included the following steps:  

1. Establish the intended purposes for the measure. 

2. Determine the inferences required by each purpose. 

3. Select sources of evidence that may support each inference. 

4. Gather and analyze data for each source of evidence. 

5. Form a judgment of validity for each inference based on the gathered 

evidence. 

6. Determine steps to improve the validity of any inferences if needed. 

Interestingly, this approach follows closely Bunderson’s (2003) domain theory 

development path, with Steps 1 and 2 aligning with “Observe/Compare,” 3 and 4 with 

“Measure,” and 5 and 6 with “Interpret, and Take Action” (p. 10), respectively. 

Conclusions 

This project to gather evidence supporting the validity of inferences required by 

the TICS’ intended uses was largely successful. Even when the validity of the inferences 

was not supported by the observed data, the effort was successful because it brought into 
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question or narrowed that particular application of the TICS. However, there were 

instances where the evidence was less convincing due to issues in the sampled subgroups, 

or because the evidence that would best support or refute validity was beyond the reach 

of the research. These instances of failure should be considered in future research. 
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Chapter 6: Summary Article 

This chapter is a compressed version of some of the research included in this 

dissertation. It focuses on the synthesis of research compiled in Chapter 4 to support the 

inference that TICS scores predict in-practice technology integration, but includes 

portions of Chapters 2 and 5 as well. The intent of this chapter was to have something 

immediately publishable in a refereed journal. 

Abstract 

Some researchers and educators may be wary of self-efficacy measures due to its 

self-report format and the potential of respondents to exaggerate their confidence ratings. 

However, the research literature is rife with examples of self-efficacy scales contributing 

considerable predicative power to pre-treatment measures. This research synthesis 

reviewed 61 predictive self-efficacy studies and found that the vast majority (82%) 

concluded that self-efficacy was a predictor of their dependent variable. However, there 

are few such studies in professional and educational contexts. Anomalous findings are 

investigated as is the effect of publication bias on the reviewed sample. 

Introduction 

Self-efficacy grew out of the cognitive revolution, subsequent renewed interest in 

the self, and is a partial reaction against self-esteem (Bandura, in press). The theory holds 

that personal beliefs can predict behavior better than simple stimulus-response reactions, 

and such beliefs fit within “a theory of personal and collective agency” (Pajares & 

Schunk, in press, p. 18). It is important to note that, although self-efficacy is most often 

associated with measurement, it is also a theory of behavioral change through 
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“extraordinary personal feats [that] serve as transforming experiences” (Bandura, in 

press, p. 2), and formative feedback of each performance (Bandura, 1977).  

“Self-efficacy is concerned with people’s beliefs in their capabilities to produce 

given attainments” (Bandura, in press, p. 2). Such beliefs not only reflect a person’s 

ability to perform a task, but also the likelihood that the performance will take place, thus 

increasing the predictive value of its results. When combined with self-efficacy 

treatments, self-efficacy measures accurately predict outcomes of both individual and 

group performances, in both pre- and post-treatment situations (Bandura, 1977). 

A massive meta-analytic investigation covering published reports from 1977 to 1988, 

Multon, Brown, and Lent (1991) found self-efficacy measures to account for 14% of 

variance in student performance and 12% of variance in student persistence. However, 

they also found evidence that “the relationship of self-efficacy to performance and 

persistence may vary across types of students, measures, and study characteristics” (p. 

34).  

The efforts of Multon et al. (1991) were impressive for their scope, but their meta-

analysis looked beyond the question of whether self-efficacy measures predict associated 

behaviors. In order to justify or controvert a future longitudinal study on the topic, a 

research synthesis was performed to ascertain whether the published research represented 

a consensus on self-efficacy’s predictive power. 

Methodology 

Five of the most prominent online databases of educational and psychological 

research publications were searched for the term Self-efficacy in article abstracts. As 

shown in Table 33, this initial search was too broadly defined; adding the term Predicts 
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to the search also returned far too many results to be analyzed. Therefore, the search was 

narrowed to the phrases Self-efficacy predicts, Self-efficacy can predict, Self-efficacy does 

predict, and the negative forms of those phrases. These search phrases were specifically 

selected to return articles that made clear statements regarding the predictive power of 

self-efficacy. 

These five queries resulted in 129 references with 85 representing unique articles. 

Following diligent effort, 36 abstracts and 25 full text articles were obtained and coded 

based on their target population, dependent variable, methods, findings, and the 

relationship between self-efficacy and the dependent variable. The coding resulted in 366 

data points. 

Table 33 
Search Terms and Number of Articles Returned from Five Research Databases 
 Research database 

Search term 

Academic 
Search 
Premier 

ComDis 
Dome 

Education 
Full Text ERIC PsycInfo Total 

“Self-efficacy” 
 

4,039 66 1,105 2,248 10,178 17,636 

“Self-efficacy” 
and “predict” 

227 1 188 68 714 1,198 

“Self-efficacy 
predicts” 

7 1 0 2 12 22 

“Self-efficacy 
does predict” 

1 0 0 4 31 36 

“Self-efficacy 
can predict” 

2 0 1 4 31 38 

“Self-efficacy 
does not predict” 

3 0 0 4 26 33 

“Self-efficacy 
cannot predict” 

0 0 0 0 0 0 

Note: The search phrases “Self-efficacy doesn’t predict” and “Self-efficacy can’t predict” 
returned no results. 
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Frequently Researched Populations 

The target populations of each study were recorded in an open-ended field on the 

coding form. The most popular populations sampled in the included studies were medical 

patients (n = 12), students and teachers (n = 12), or substance abusers (n = 11). Nine 

studies focused on minorities and economically underprivileged groups or women. This 

diversity speaks well of the broad applicability of self-efficacy theory. 

Dependent Variables 

The specific trait or behavior of interest was not recorded for each study. Instead, 

it was coded as A psychological trait, Educational performance, Professional 

performance, or Other Behavior. Because a few studies used self-efficacy as a dependent 

variable, the additional category of Self-efficacy predicted by another trait was added to 

the analysis, though those articles are of little interest to this research. 

Training and education were not considered separately. That is, studies of school 

counselors-in-training (Ridgway & Sharpley, 1990) and math-related college majors 

(Hackett, 1985) would both be considered Educational performance. If completion of a 

course or training program, such as an addiction treatment program (Steinhoff-Thorton, 

1995), was the dependent variable, it was considered Educational performance as well. 

Professional performance was only indicated if the dependent variable was data collected 

from actual or simulated activities that represented the participants’ employment. Table 

34 lists the common dependent variables and Table 35 contains a summary of dependent 

variable codings and their frequency. 
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Table 34 
Common Dependent Variables in Self-efficacy Research 

Dependent variable References 
Abstinence from drug and alcohol use Fiorentine & Hillhouse, 2003a, 2003b; 

Ilgen, McKellar, & Tiet, 2005; Vielva 
& Iraurgi, 2001 

Anxiety Nicastro, 1996 
Bulimic symptoms Bardone-Cone, 2002 
Depression Shnek, 1996; Simons, 2002 
Disability following joint replacement surgery Orbell, Johnston, Rowley, Davey, & 

Espley, 2001 
Exercising/activity Jitramontree, 2003; Buckelew; 

Luszczynska & Sutton, 2006; 
Luszczynska, Mazurkiewicz, 
Ziegelmann, & Schwarzer, 2007 

Health status Riazi, Thompson, & Hobart, 2004 
Hormonal reaction to forgiveness training Standard, 2004 
Intent to quit smoking Yzer, 2006 
Intent to teach physically active PE classes Martin & Kulinna, 2004. 
Intent to use search engines as a learning 
assisted tool 

Liaw, Chang, Hung, & Huang, 2006 

Pain, stress, anxiety Hunter, 1995 
Parenting beliefs and parent-child relationships Turner & Johnson, 2003 
Perception of spousal abuse Kugler, 2005 
Psychosocial outcomes Caprara, 2004 
Quality of life Joekes, Elderen, & Schreurs, 2007 
Safe needle practices in injection drug users Falck, 1995 
Satisfaction Seilheimer, 1995 
 

Analysis Methods 

Each study’s methods were recorded in an open-ended field. If a single study 

employed multiple methods, each was recorded. Because these studies were predictive in 

nature, the most popular analyses were various flavors of regression. Twenty-two of the 

61 studies employed linear, logistic, multiple, or hierarchal regression. Repeated 

measures and other analysis of variance approaches were the second-most-used methods 

(n = 15). Correlation analysis (n = 7), structural equation modeling (n = 6) and path 

analysis (n = 4) were the other common methods. One study used signal detection. 
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Because this synthesis focused on research into the predictive power of self-

efficacy, qualitative techniques were not coded. However, there were several mixed-

methods approaches, typically involving interviews with the participant and/or their 

parents or teachers.  

When regression was used, multiple predictors were entered, including other 

psychometric scores such as locus of control, learned helplessness, etc. This was highly 

desirable for this study in that the influence of non-self-efficacy measures would be 

reported separately. 

Research Findings 

Each study’s findings were coded as Self-efficacy predicts, Self-efficacy doesn’t 

predict, Unclear, or Not applicable (NA). The not applicable designation was only 

assigned when the study did not report any conclusion regarding predictive power, or 

when the study sought to predict self-efficacy from other traits.  

In some cases of hierarchal regression, self-efficacy’s effect on the dependent 

variable was mediated by other independent variables. For example, Campbell (1995) 

found that the influence of self-efficacy on hemodialysis patients’ dietary compliance 

was filtered through the effect of the patients’ families, background, and gender. In other 

cases, self-efficacy mediated the effect of other dependent variables. Bardone-Cone 

(2002) concluded that the effect of female college students’ perfectionism influenced 

their exhibition of bulimic symptoms, but that influence was mediated by their self-

efficacy. Hackett (1985) found self-efficacy to mediate the effect of gender and other 

variables in math-oriented career choices. Ilgen, Tiet, Finney, and Moos (2006) 
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discovered that recovering alcoholics with high self-efficacy did not require as strong 

patient-therapist relationships to successfully abstain from drinking for one year. 

When paths of mediation were considered and self-efficacy was considered a 

major enough component to include in the final predictive model, it was coded as 

predicting the dependent variable. In other words, whether contributing independently, as 

a mediator, or mediated by other variables, if researchers declared self-efficacy a 

predictor, it was coded as such. If self-efficacy’s influence was explained by other 

dependent variables, it was not coded as a predictor (see Shnek, Foley, LaRocca, Smith, 

and Halper, 1995).  

Results 

As shown in Table 35, most of the reviewed studies found that self-efficacy did 

predict the dependent variable. However, most of the research was not attempting to 

predict professional or educational performance.  

Table 35 
Number of Research Articles by Dependent Variable and Findings 
 Did self-efficacy predict Y?  
Dependent variable (Y) Yes No Unclear NA Total 
Professional performance 
 

2 1 1 0 4 

Educational performance 
 

6 0 0 0 6 

Psychological trait 
 

14 4 1 0 19 

Other behavior 
 

20 4 1 0 25 

Other traits predict self-efficacy 
 

0 0 1 4 5 

NA 
 

0 0 0 2 2 

Total 42 9 4 6 61 
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The Construct of Self-efficacy 

 Several of the reviewed studies supported tenets of self-efficacy theory as 

described by Bandura (in press). For example, self-efficacy is domain and context 

specific. Joekes, Elderen, and Schreurs (2007) found their congestive heart failure (CHF) 

recovery self-efficacy scale predicted overall wellness in both CHF and myocardial 

infarction patients. However, it only predicted quality of life in CHF patients. In other 

words, their scale’s predictive power decreased when they administered it to a different, 

albeit similar, population. 

While Joekes et al. (2007) demonstrated how a self-efficacy instrument may not 

predict traits equally across different populations, Luszczynska, Mazurkiewicz, 

Ziegelmann, and Schwarzer (2007) found that different instruments did not function 

equally in a single population. Their study of recovering heart patients showed that 

recovery self-efficacy was a significant predictor of physical activity level, but 

maintenance self-efficacy was not. 

This specificity may also depend on traits that are irrelevant to the construct of 

interest. Self-efficacy has been shown to vary across race, gender (Steinhoff-Thorton, 

1995), and age group. Simons (2002) found it lacked power to predict life satisfaction in 

young adults, but it was a major predictor in the elderly (Simons, 2002). The length of 

time between when self-efficacy is measured and the desired outcome may also affect its 

predictive functioning (Gore, 2006). 

On the other hand, the predictive power of self-efficacy appears culturally 

independent. Peetsma, Hascher, Van Der Veen, and Roede (2005) found that it predicted 

adolescent academic achievement in four Western European and former Soviet countries. 
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Vielva and Iraurgi (2001) conducted their research entirely in Spain and found self-

efficacy to independently predict alcohol abstinence. As mentioned above, minority 

populations are often targeted for self-efficacy research. While this does not mean self-

efficacy functions similarly in more disparate cultures, it does appear fairly functional 

within European and American cultures. 

The research has produced mixed conclusions regarding whether successful 

experiences lead to increased self-efficacy. While Waldman (1995) showed that success 

on the Wisconsin Card Sorting Task did not correlate with an increase in self-efficacy, 

Britner and Pajares (2006) demonstrated self-efficacy does improve with “mastery 

experiences” (p. 485). Britner and Pajares’ work may carry more weight because a) the 

distinction between success and mastery experience is important in the self-efficacy 

literature and b) Waldman measured self-efficacy with the General Self-Efficacy Scale 

Questionnaire, which ignores self-efficacy’s domain dependence (Shelton, 1990). 

Failures to Predict Outcomes 

 Still, there are notable instances where self-efficacy failed to predict or 

negatively predicted outcomes. A year-long study concluded that dating violence was not 

predicted by self-efficacy (Wolfe, Wekerle, Scott, Straatman, & Grasley, 2004), neither 

were childbirth pain ratings (Hunter, 1995), increases in anxiety about public speaking 

(Nicastro, 1996), or hormonal changes in salivary cortisol (Standard, 2004),   

However, it is difficult to disambiguate the construct’s lack of predictive power 

from the quality of the instrument, its alignment with formal self-efficacy theory, and 

properties of the dependent variable. Martin and Kulinna (2004) found that self-efficacy’s 

influence on physical education teachers’ intent to hold rigorously active class periods 
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was minimal. Perception of control and attitude towards physical activity were far better 

predictors of that dependent variable. Motl, Dishman, Ward, Saunders, Dowda, Felton, 

and Pate (2005) likewise found that self-efficacy failed to predict level of activity in 

adolescents. 

While physical education may have presented a self-efficacy construct different 

from other domains, these negative findings more likely originated with the specific self-

efficacy instrument the researchers employed. Both studies used the "Barrier Self-

efficacy" scale (BSE; Martin & Kulinna, 2003), which did not measure “the level of 

difficulty individuals believe they can surmount” (Bandura, in press, p. 4), but what 

complications the participant would overcome to achieve a given outcome. In other 

words, the impediments in the BSE were external to the task, while the “level of 

difficulty” (p. 4), to which Bandura referred, was integral to the outcome in question. 

This, combined with the dependent variables’ (intent) conceptual distance from actual 

performance, may have made the results difficult to interpret. The findings may not have 

indicated that self-efficacy, properly defined, does not predict active physical education 

classes, but that intent to perform a task is independent of difficulties that are exogenous 

to that task.  

On the other hand, Stockman and Altmaier (2001) found that self-efficacy 

significantly predicted pain and medication use during childbirth even when controlled 

for other variables. Most apropos, they reported that items reflecting “barriers self-

efficacy” were the strongest predictors. Therefore, the predictive impotence of the BSE 

may be an instrumental issue rather than one stemming from its construct. 
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Self-efficacy Negatively Predicted a Desirable Outcome 

 Similar reasoning helps explain the single case where self-efficacy negatively 

predicted a desirable dependent variable. Florentine and Hillhouse (2003b) found that 

their self-efficacy scale predicted which recovering addicts were amenable to abstinence 

from drugs and alcohol. Oddly, the self-efficacy scores were negatively correlated with 

measures of abstinence. However, when one considers their scale’s self-efficacy domain, 

“controlled use” (p. 349), the reason for correlation becomes obvious. Of course 

recovering addicts who felt they would lose control if they used drugs or alcohol 

(measured as low self-efficacy) would be more willing to abstain from those substances. 

While this study may have informed theories of rehabilitation psychology, it seemed to 

have little applicability to self-efficacy theory in general. Contrarily, Florentine and 

Hillhouse’s thinking (their paper was entitled: When low self-efficacy is efficacious) may 

help explain the negative correlations discovered between some TICS subscales and 

IP&T 286/287 final exam scores. 

Conclusions 

Two conclusions may be drawn from the research summarized above. First, self-

efficacy theory has been applied in a wide variety of contexts to predict a vast array of 

traits and behaviors. Second, despite the broad spectrum in which self-efficacy has been 

applied, it has usually been effective at predicting dependent variables of interest. 

Infrequently, complex predictor-predicted variable relationships forced some theoretical 

gymnastics to properly account for the observations, but those situations were not 

inexplicable. Further, the likelihood that self-efficacy would predict the desired outcome 

appeared to depend on how closely the researchers and the measures they employed held 
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to Bandura’s (in press) description of self-efficacy and his counsel on developing self-

efficacy scales.  

It may be concluded, therefore, that the TICS would predict in-practice 

technology integration only to the extent that it a) followed Bandura’s (in press) 

guidelines and b) the relationship between the TICS scores and actual technology 

integration was not confounded by other psychological and social factors. While the first 

requirement appears to have been satisfied, the second is largely unknown and should be 

the subject of further research. 

Publication Bias in Predictive Self-efficacy Research 

The threat of publication bias is well-accepted in social science meta-research. 

That is, it is assumed that researchers are more motivated to publish findings that are 

significant than those which fail to reject the null hypothesis. It is also suspected that peer 

reviewed journals are more apt to publish articles with significant findings than those 

without. In the context of this synthesis, this means there are many unpublished studies 

that did not find self-efficacy to predict the dependent variable. If they were not 

published, they could not have been considered. Therefore, the conclusions may be 

spurious. Fortunately, due to three fundamental differences between this research 

synthesis and the meta-analyses which usually consider publication bias, we can control 

for the effect of this threat.  

First, this research synthesis was not a meta-analysis and flattened the findings to 

raw numbers for comparison. Rosenthal’s (1979) Fail-Safe File Drawer calculation may 

have been refuted (Scargle, 2000), but his reasoning was astute and applicable to this 

research. Rosenthal asserted that if the number of unpublished non-significant findings 

95 



required to invalidate the meta-research’s conclusions was beyond reason, the effect of 

publication bias could be discounted. In the case of this research synthesis, for the 

number of studies which did not find self-efficacy to predict the dependent variable to 

equal the number that did, there must be 33 additional studies of publishable quality that 

went unpublished due to their non-significant findings. This would represent 50% more 

articles and dissertations than were included in the entire sample, an increase that is most 

likely not reasonable.  

Second, this research synthesis considered both refereed journal articles and 

doctoral dissertation abstracts. It may be assumed that doctoral dissertations suffer almost 

no publication bias because their abstracts are published regardless of findings and the 

probability that a doctoral study would be “shelved” or redone because it resulted in 

insignificant findings is almost nil. Thus, the proportion of significant to non-significant 

findings in dissertations may establish a baseline to which the refereed article findings 

may be compared.  

Of the 22 dissertations considered in this research synthesis whose findings were 

clear, 5, or 23%, reported that self-efficacy was not a predictor of the dependent variable. 

Only 4 of the 29 refereed journal articles, or 14%, reported the same findings. Therefore, 

publication bias may be assumed to operate in the refereed journal articles, but its impact 

on the conclusions of this synthesis is dubious. Were the same findings ratio 

(predictive:non-predictive) to generalize from the doctoral research to the refereed 

journal research, there would only be three additional predictive self-efficacy studies of 

publishable quality that were not published because of their non-predictive findings. This 

would adjust the overall ratio from 42:9 to 42:12.  
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Third, the detailed breakdown of non-predictive findings in this synthesis showed 

that some may be dismissed as a misalignment of the researchers’ definition of self-

efficacy with the formal self-efficacy construct. This analysis, which moves beyond 

questions of what to investigate why, is not typically employed in meta-analysis. Because 

there were acceptable theoretical explanations for many of the non-predictive findings, it 

may be assumed that some of the unpublished non-predictive studies could be similarly 

explained. 

Publication bias is real, and there is evidence of its effect in this research 

synthesis. However, publication bias would have to operate on an enormous scale to 

affect the conclusions of this synthesis. Conversely, were it to operate on the scale at 

which it was observed, its effect would be minimal. Therefore, it should not be 

considered a significant threat to this research synthesis’ conclusions. 
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The Technology Integration Confidence Scale (Version 2) 
 
Instructions: For this survey, you will be asked to rate how confident you are that you can 
complete certain technology integration tasks on the following scale: 
 

0 - Not confident at all 
1 - Slightly confident 
2 - Somewhat confident 
3 - Fairly confident 
4 - Quite confident 
5 - Completely confident 

 
Although these items are worded as if you were already teaching, rate your confidence as 
it is at this moment. 
 
The items are presented in one of two formats. The first format presents an image and an 
associated task. For example: 
 
Example Item #1: 
 
In the document pictured below, how confident are you that you can find the misspelled 
words? 
 

 
 
__ Not confident at all 
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confident 
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Example Item #2: 
 
The club you sponsor will be giving a presentation to detail their activities at the next 
assembly. The assembly hall is equipped with a computer and an LCD projector. How 
confident are you that you can help the students create an effective presentation using 
PowerPoint, or another slide show program? 
 
__ Not confident at all 
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confident 
 
 
 
 

Technology Integration Confidence Scale 
 
Items 1 through 4 refer to this image (Window A). Rate how confident you are at this 
moment and without any further instruction or practice to accomplish the tasks listed. 
 
Window A: 

 
 

1. Identify the sound file in Window A 
__ Not confident at all 
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confident 
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2. Identify the graphic/image files in Window A 
__ Not confident at all 

__ Completely confident 

rd processing document in Window A 
at all 

onfident 
t confident 

t 
__ Quite confident 
__ Completely confident 
 

4. Open, edit, and save the file named "grades.xls" in Window A 
__ Not confide
__ Slightly confident 

__ Quite confident 
ompletely confident 

 
5. Delete the file named "refs.doc" in Window A 

__ Not confident at all 
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confident 
 

6. Rename the document "index.html" in Window A 
__ Not confident at all 
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 

__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 

 
3. Identify the wo

__ Not confident 
__ Slightly c
__ Somewha
__ Fairly confiden

nt at all 

__ Somewhat confident 
__ Fairly confident 

__ C

__ Quite confident 
__ Completely confident 
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Rea ou are at this moment and without 
any fur ce to accomplish the tasks they propose. 
 

7. t a new technology at each school. They invite 
 each department to an inservice demonstration. How 
at you can learn this new technology during the inservice?  

_ Slightly confident 

8. rogram that you think may be 
w confident are you that you can learn this new 

rogram on your own?  

t 

ident 

9. nfortunately, your school will not be able to afford a computer lab attendant this 
 lab hours per week. How 

ou can manage your students’ time and activities during 

t 
ent 

_ Quite confident 

10.  feels there is too much technology in the school and states 
re equally applicable to your classroom, and not all 

ls are well suited for technology. How confident are you that 
y judge when and how to use technology to support your 

_ Not confident at all 
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confident 
 

d the following situations and rate how confident y
ther instruction or practi

Your district is rolling ou
representatives from
confident are you th
__ Not confident at all 
_
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confident 
 
The news has recently featured a new online p
helpful in your classes. Ho
p
__ Not confident at all 
__ Slightly confident 
__ Somewhat confiden
__ Fairly confident 
__ Quite confident 
__ Completely conf
 
U
year. Instead, each teacher will be assigned two
confident are you that y
these lab sessions?  
__ Not confident at all 
__ Slightly confiden
__ Somewhat confid
__ Fairly confident 
_
__ Completely confident 
 
A member of the PTA
that not all technologies a
student learning goa
to you can effectivel
students’ learning?  
_
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11. Your school assigns each class one computer lab period every two weeks. How 
confident are you that you can create lesson plans that effectively use the lab time 
for student learning?  

12.  subject has found an article that claims students learn more 
mputer program. How confident are you that you can 

entify the information in the article that applies to your classes?  

13. are vendor gives a sales pitch to your department. How 
 can evaluate their products for their suitability to your 

aching environment?  

nt 

14. pset that the new equipment that was donated to the school is 
asks if you can demonstrate how to use it at the next inservice 

re you that you can accomplish this task?  
_ Not confident at all 

ent 

__ Not confident at all 
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confident 
 
 A teacher in another
when they use a certain co
id
__ Not confident at all 
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confident 
 
 An educational softw
confident are you that you
te
__ Not confident at all 
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confide
 
 A vice principle is u
not being used. She 
meeting. How confident a
_
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confid
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15. Your district has allocated money to purchase educational technology products f
your subject/grade. The board has asked for input to help them decide between 
two competing produc
purchase by evaluating 
situation?  
__ Not confident at all 
__ Slightly confiden
__ Somewhat confid
__ Fairly confident 
_

or 

ts. How confident are you that you can advise them on this 
the products for their suitability to your teaching 

t 
ent 

_ Quite confident 

16.  linked to the 
tandards. How confident are you that you can find 

help you meet these standards in your subject?  

t 
ent 

_ Quite confident 

17. tice stresses ‘higher order’ thinking skills such as 
evaluation. How confident are you that you can use 

 these skills in your students?  

t 
ent 

_ Quite confident 

18. uters, a video 
mera. How confident are you that you can integrate some 

gies into your teaching?  

t 
ent 

_ Quite confident 
__ Completely confident 
 

__ Completely confident 
 
 Your principal promises full support for any technology that can be
state’s core curriculum s
technologies that will 
__ Not confident at all 
__ Slightly confiden
__ Somewhat confid
__ Fairly confident 
_
__ Completely confident 
 
 Current educational prac
analysis, synthesis, and 
technology to improve
__ Not confident at all 
__ Slightly confiden
__ Somewhat confid
__ Fairly confident 
_
__ Completely confident 
 
 Thanks to a grant from the state, your classroom now has three comp
camera, and a digital ca
or all of these technolo
__ Not confident at all 
__ Slightly confiden
__ Somewhat confid
__ Fairly confident 
_
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19. Due to a personal emergency, a fellow teacher asks you to teach his computer lab 
period during your preparation time this afternoon. How confident are you that 
you can make good use of the class time without the opportunity to plan?  
__ Not confident at all 
__ Slightly 
__ Somewhat confident
__ Fairly confident 
__ Quite confident 
__ Completely confiden
 
 Your students are using th
th

confident 
 

t 

20. e Internet to research a topic. How confident are you 
at you can provide them with a list of high quality, trustworthy websites to get 

 

t 

21. bsite where teachers can download test questions that 
ave been written to the state’s core curriculum in every subject. How confident 

 

t 

22. or, is acting as a mediator between you and Mr. Smith, 
 parent who feels a test you gave was unfair. Mrs. Jones asks you to email her 

tc.)?  

them started?  
__ Not confident at all 
__ Slightly confident 
__ Somewhat confident
__ Fairly confident 
__ Quite confident 
__ Completely confiden
 
 The state has created a we
h
are you that you can use these questions to track your students’ learning?  
__ Not confident at all 
__ Slightly confident 
__ Somewhat confident
__ Fairly confident 
__ Quite confident 
__ Completely confiden
 
 Mrs. Jones, an administrat
a
evidence supporting your test, which she will review before her meeting with Mr. 
Smith. How confident are you that you can summarize the necessary information 
in an electronic format (document, spreadsheet, e
__ Not confident at all 
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confident 
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23. Your students use computers to complete several assignments during the year. 
How confident are you that you can grade both the final product of these 
assignments and the students’ use of the technology?  
__ Not confident at all 
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confident 
 

24. In preparation for a performance review with an administrator, you are asked to 
critically evaluate several aspects of your teaching, including your use of 
technology in c
__ Not confident at all 
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confident 
 

lass. How confident are you that you can accurately do so?  

s 

r own lifelong learning?  
 

ent 

_ Completely confident 

26.  

t 

ident 

25. A speaker from the state Department of Education declares that effective teacher
are also life-long learners, and that the Internet is a great source of information. 
How confident are you that you can use the Internet and other technology 
resources as part of you
__ Not confident at all
__ Slightly confident 
__ Somewhat confid
__ Fairly confident 
__ Quite confident 
_
 
 A group of teachers has lunch together once a month to share lesson plans to use
in the computer lab. How confident are you that you can contribute to these 
discussions, including critiquing the other teachers’ ideas?  
__ Not confident at all 
__ Slightly confident 
__ Somewhat confiden
__ Fairly confident 
__ Quite confident 
__ Completely conf
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27. A resourceful teacher in your area has created a website where teachers can 
exchange ideas, resources, and lesson plans. How confident are you that y
use this site to improve your teaching?  
__ Not confident at all 
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confident 
 

ou can 

 which 

t 

ident 

30. ot all of your students will have equal access to technology at home. How 

t 

ident 

28. A senior teacher, known for creatively integrating technology into her teaching, 
allows you to observe her class. How confident are you that you can judge
of her techniques will be useful in your own class?  
__ Not confident at all 
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confident 
 

29. The parents of several students have asked to be kept informed of class 
assignments and activities via regular emails or a class website. How confident 
are you that you can accommodate this request?  
__ Not confident at all 
__ Slightly confident 
__ Somewhat confiden
__ Fairly confident 
__ Quite confident 
__ Completely conf
 
 N
confident are you that you can identify situations where access to technology 
might be an issue for one or more of your students?  
__ Not confident at all 
__ Slightly confident 
__ Somewhat confiden
__ Fairly confident 
__ Quite confident 
__ Completely conf
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31. When some of your students do not have access to technology outside the 
classroom, how confident are you that you can appropriately, legally, and 
ethically lessen the effects of such unequ
__ Not confident at all 
__ Slightly confident 
__ Somewhat confident 
__ Fairly confident 
__ Quite confident 
__ Completely confident 
 

al access?  

 safe usage of technology, 
?  

 

ent 

_ Completely confident 

33. ts 
y can also illegally obtain 

nline (such as music). Telecommunications technology 
o your classroom, and allows students to text one another 

ones. How confident are you that you can model and 
al use of technology?  
all 

_ Somewhat confident 

 
 
 
 
 
 
 
Licensing Note: This instrument is covered by the Creative Commons Attribution-Share 
Alike 2.5 License. This means you are free to use it, modified or unmodified, so long as 
you give proper attribution to its creator (Jeremy Browne). You may only distribute 
modified versions under the same license. For details, see 
http://creativecommons.org/licenses/by-sa/2.5/ . 

32. Because students are using the Internet and other technologies in school, they 
must be instructed how to stay safe while getting the most from these resources. 
How confident are you that you can model and teach
including Internet safety
__ Not confident at all
__ Slightly confident 
__ Somewhat confid
__ Fairly confident 
__ Quite confident 
_
 
 Technology can help students accomplish tasks, good or ill. For example, studen
can find images of rare historical artifacts, but the
copyrighted materials o
can bring the world int
exam answers via cell ph
teach ethical and leg
__ Not confident at 
__ Slightly confident 
_
__ Fairly confident 
__ Quite confident 
__ Completely confident 
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Appendix B: TICS Subscales and Their Relation to the NETS-T 

ubscale TICS items NETICS s TS-T 
  I. Technology Operations and Concepts: Teachers 

demonstrate a sound understanding of technology 
operations and concepts. 
 

I A. Teachers demonstrate introductory 
knowledge, skills, and understanding of concepts 
related to technology (as described in the ISTE 

 

I B. Teachers demonstrate continual growth in 
technology knowledge and skills to stay abreast 
of current and emerging technologies. 
 

II. Planning and Designing Learning Environments and 
Experiences: Teachers plan and design effective 

ents and experiences supported by 
technology. 

I ers 
 

I IV. Assessment and Evaluation: Teachers apply 
technology to facilitate a variety of effective assessment 
and evaluation strategies. 
 
V. Productivity and Professional Practice: Teachers use 

professional practice. 
 

VI 30-33 VI. Social, Ethical, Legal, and Human Issues: Teachers 
understand the social, ethical, legal, and human issues 
surrounding the use of technology in PK-12 schools and 
apply those principles in practice. 

A 1-6 

National Education Technology Standards for
Students) 

 
B 7-8 

II 9-15 

learning environm

 
II 16-20 III. Teaching, Learning, and the Curriculum: Teach

implement curriculum plans, that include methods and
strategies for applying technology to maximize student 
learning. 
 

V 21-24 

V 25-29 
technology to enhance their productivity and 

 

 

126 


	Brigham Young University
	BYU ScholarsArchive
	2007-07-18

	Evidence Supporting the Validity of Inferences Required by the Intended Uses of the Technology Integration Confidence Scale
	Jeremy Michael Browne
	BYU ScholarsArchive Citation


	Title Page
	ABSTRACT
	ACKNOWLEDGEMENTS
	Table of Contents
	List of Tables
	List of Figures
	Chapter 1: Introduction
	Statement of the Problem
	Context
	Statement of Purpose
	Audience
	Research Questions
	Scope

	Chapter 2: Review of Literature
	Self-Efficacy
	The Technology Integration Confidence Scale
	Item Response Theory and the Rating Scale Model
	Validity

	Chapter 3: Method
	Instrument
	Participants
	Evidence of Construct Validity
	Purpose 1: Establish a Baseline Preservice Teacher Profile
	Purpose 2: Monitor the Effects of Curricular Adjustments
	Purpose 3: Identify Preservice Teachers in Most Need of Inte
	Purpose 4: Predict In-practice Behavior
	Summative Judgment


	Chapter 4: Results
	Respondent Demographics
	Rating Scale Model Analysis
	Category Probability Curves with Original Data
	Category Diagnostics
	Analysis of Item Fit and Recoding
	Comparison of Original and Recoded Model Fit

	Item Analysis
	Reliability Analysis
	Factor Analysis
	Purpose 1: Establish a Baseline Preservice Teacher Profile
	Evaluation of the NETS-T as a Domain Theory
	Evidence of the TICS Items’ Relevance and Representativeness
	Evidence of the TICS’ Relation to Self-efficacy

	Purpose 2: Monitor the Effects of Curricular Adjustments
	Purpose 3: Identify Preservice Teachers in Most Need of Inte
	Predicting In-course Performance in IP&T 286
	Predicting In-course Performance in IP&T 287

	Purpose 4: Predict In-practice Behavior
	Frequently Researched Populations
	Dependent Variables
	Analysis Methods
	Research Findings
	Additional Observations
	Synthesis of Research Literature
	Publication Bias in Predictive Self-efficacy Research

	Summative Judgment of Validity
	Purpose 1: Establish a Baseline Preservice Teacher Profile
	Purpose 2: Monitor the Effects of Curricular Adjustments
	Purpose 3: Identify Preservice Teachers in Most Need of Inte
	Purpose 4: Predict In-practice Behavior


	Chapter 5: Discussion
	Research Questions
	Research Question 3: Given the Appropriate Evidence, Which o
	Research Question 4: What Efforts Should Be Undertaken to Im

	Limitations
	Implications and Future Considerations
	Implications for Technology Integration Teacher Preparation
	Implications for Self-efficacy Research
	Implications for Measurement Theory

	Conclusions

	Chapter 6: Summary Article
	Abstract
	Introduction
	Methodology
	Frequently Researched Populations
	Dependent Variables
	Analysis Methods
	Research Findings

	Results
	The Construct of Self-efficacy
	Failures to Predict Outcomes
	Self-efficacy Negatively Predicted a Desirable Outcome

	Conclusions
	Publication Bias in Predictive Self-efficacy Research

	References
	Appendix A: The Technology Integration Confidence Scale
	Appendix B: TICS Subscales and Their Relation to the NETS-T

