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ABSTRACT 

With the teacher evaluation policy moved from emphasizing school performance to the 

effectiveness of individual teachers, evaluations for teacher’s teaching performance have 

been viewed as critical methods to enhance their teaching competence. Evaluations of 

teachers’ teaching help detect teachers’ weakness and strength in teaching, promoting 

teacher preparation programs and informing policy-making decisions. The purpose of this 

study was to examine the psychometric properties of the Teacher Advancement Program 

(TAP) rubric in a teacher preparation program and the nature of changes in the teacher 

candidates’ TAP scores. This study employed Cronbach’s alpha, CFA model, and 

multilinear regressions for measuring the reliability and validity of the TAP rubric in the 

current study. A panel model and a growth curve model were applied in testing the 

changes of the TAP scores, teacher candidates’ teaching beliefs, and student 

achievement. Results of the reliability and validity of the TAP rubric indicated that the 

TAP evaluation has stable psychometric properties. Results of panel model and growth 

curve model indicated that TAP scores, teacher candidates’ teaching belief and student 

achievement growth have been elevated within the field teaching. Changes of the TAP 

scores had an effect on the changes in teaching beliefs and student achievement, but they 

had little relationships between the time points. These findings offer evidence of 

effectiveness of the TAP rubric in some teacher preparation programs and provide policy 

makers a better knowledge base to improve evaluation policies for teacher candidates.  

Keywords: TAP rubric, teacher candidates’ evaluations, teacher candidates’ 

teaching performance development.   
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CHAPTER I 

INTRODUCTION 

In the past decade, education effectiveness evaluation policy has moved from 

emphasizing school performance to the effectiveness of individual teachers (Goldhaber, 

2015). Individual teachers are the single largest factor that adds value to student learning 

(Sanders, 1998). Despite different assumptions about the purpose of schooling, the 

consensus has been made that the teacher’s teaching performance makes a significant 

difference in student learning and school effectiveness (Cochran-Smith, 2003).  

Considerable evidence has accumulated about the significant position of teachers 

and teaching in education outcomes such as high school graduation, college-going, and 

labor market earnings (Goldhaber & Hansen, 2013; Luis et al., 2010). Students assigned 

to high value-added teachers in elementary schools are more likely to attend college, have 

jobs with higher salaries, and are less likely to be teenager parents (Chetty et al., 2013). 

Teachers’ teaching quality also influences teacher retention and the workforce. Higher-

quality teachers are less likely to leave the profession (Krieg, 2004). Beginning teachers 

who were less effective in improving student scores have higher attrition rates than more 

effective teachers (Boyed et al., 2009). The culminating consequence of teacher turnover 

affects schools for student achievement, morale, school culture, and financial stability 

(Donaldson, 2012; Ronfeldt et al., 2013).  

Evaluations of teachers’ teaching performance are increasingly being viewed as a 

critical method for helping to detect teachers’ weakness and strength in teaching and 
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informing policy-making decisions. With evaluations for teachers, teaching job 

applicants’ attributes can be discerned with evaluation results that predict whether they 

are likely to be effective in the classrooms (Goldhaber et al., 2016; Oyer & Schaefer, 

2011). Teacher effectiveness measurements have a significant effect size for selections of 

teacher employment and initial teacher education (Klassen & Kim, 2019). Particularly, 

evaluations that could conclude effective and ineffective instruction strategies for 

individual teacher candidates are informative for both the teacher candidates and teacher 

preparation programs. 

However, teachers’ teaching performance is a complex and multi-faceted 

construct (Cochran-Smith, 2003). From a professional perspective, teaching performance 

entails teachers’ subject matter and pedagogy knowledge (professional knowledge); 

motivational, volitional, and social skills (professional beliefs); and personal 

characteristics (Blömeke, et al., 2008). In some teacher education programs, the teacher’s 

teaching performance has been defined in several aspects with sub-concepts in each 

aspect, for example, knowledge of students and their development, creating an effective 

learning environment, having an understanding of the subject matter, planning and 

designing appropriate learning experiences, using ongoing assessment to monitor student 

learning, and developing professional practice (e.g., University of South Dakota, 

https://www.usd.edu/education/induction -and-mentoring). For the public, instead of 

content knowledge, aspects such as communication, teaching skills, and ability to interest 

students have been nominated as the most important components for high-quality 
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teaching (Cochran-Smith, 2003). However, it is challenging to include all the aspects 

significant for gauging teaching performance within a single evaluation rubric. 

With the conclusions concerning the strength of teachers’ effects on student 

learning (e.g., Harris & Sass, 2011; Kane & Staiger, 2008; Sanders, 1998; Wright et al., 

1997), individual teachers have been viewed as accountable for their students' 

achievements. Consequently, teacher evaluation incorporates measures of year-to-year 

gain in student achievement as a criterion of teacher effectiveness (e.g., Gates 

Foundation, 2013; Murphy et al., 2013). Furthermore, by the year 2015, 43 states 

required that a measurement of student achievement needs to be included in teacher 

evaluations (Dorety & Jacobs, 2015).  

Traditionally, the assessments for teaching candidates’ (TCs) classroom teaching 

performance are grounded in the work of the students and the teachers’ analysis of 

learning outcomes for their students (Sato, 2014). Statistical methods called “value-

added” and “growth modeling” have been used to measure the influence of teachers and 

schools on student achievement during a school year (Barnett et al., 2014). However, 

there are important limitations to most of the existing outcomes-based research on teacher 

preparation programs related to the selection of TCs and teacher quality (Goldhaber et al., 

2013). 

It is common that the same teacher may appear weak using one model and strong 

with the another (Kurtz, 2018). Although some alternative measurements have been used, 

such as student portfolios, student growth percentile, and student learning objectives, 

researchers and stakeholders expressed their apprehension for the validity indicators of 
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student learning assessment and the inconsistency of reliable comparisons of teacher 

performance among districts (Houng & Justman, 2013). These value-added 

measurements for teacher candidates are relatively blunt instruments, because they could 

not provide much feedback for individual teachers to enhance their teaching practice, nor 

to inform teacher preparation programs about the ways they might adjust their programs 

for improvement (Goldhaber, 2019). Research on the effectiveness of using an evaluation 

rubric for TCs and the effect of scoring as feedback are necessary to understand and 

enhance the teacher evaluations. 

Furthermore, in the most recent two decades, teacher performance assessments 

have shifted from institution-specific to more standardized assessment systems and 

frameworks for different levels of teaching competence evaluations, such as the 

Performance Assessment for California Teachers (PACT), the Teacher Advancement 

Program (TAP) formerly known as the System for Teacher and Student Advancement 

system, and the Educative Teacher Performance Assessment (edTPA) (Goldhaber, et al., 

2017). These evaluations have a statistically significant and predictive relationship with 

the teachers’ teaching competence development and their ability to raise student test 

scores (Whitehurst et al., 2014). Multi-component teacher evaluations have been 

recommended, which consist of a weighted combination of (1) teachers value-added 

scores, (2) classroom observation scores, and (3) other student and administrator ratings. 

For example, the TAP recommends that in an evaluation for teacher compensation 

rewards, 50% can be allocated for the observational scores, 30% for classroom 

achievement gains, and 20% for schoolwide achievement gains (Daley & Kim, 2010).  
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For teacher preparation programs, applied teaching and assessment standards are 

determinant for the TCs’ practice and outcomes. The evaluation results in using these 

standards are more critical for TCs to improve their teaching competence (Sawchuck, 

2015). If evaluations could not play their roles in supporting different learning styles for 

TCs, teacher preparation would be viewed as inefficient in creating a productive 

classroom (Aypay, 2009). For instance, when assessing teachers’ perceptions for pre-

service training with an instrument called Pre-service Preparation of Teachers to 

Teaching, teacher candidates reported that the most effective part of their received 

training is learning and teaching strategies (Darling-Hammond, 2006). 

Evaluations with classroom observations for TCs’ teaching practice can help in 

gaining valuable information on whether specific teacher preparation experiences change 

individual TCs (Danielson & Dwyer, 1995; Goldhaber & Ronfeldt, 2018). In some 

teacher preparation programs, evaluations for TCs are more based on their teaching 

performance in the field teaching (Hull, 2013). Since classroom observations appear to 

provide summative as well as formative information for teachers, they serve as critical 

components in federal and state teacher evaluations (Schoenfeld, 2013). However, 

observational evaluations have high levels of face validity for evaluating teaching 

practices that teachers themselves can observe (Cohen & Goldhaber, 2016).  

Although the teacher preparations and certifications are viewed as the strongest 

correlates of teachers’ teaching competence (Darling-Hammond, 2000), the features of 

teacher preparation programs that modulate the effectiveness for candidates are far from 

being well understood (Goldhaber, 2019). To examine the effectiveness of teacher 
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preparation, evaluations combining measures of student growth and classroom 

observations of teachers are believed to be a complementary way for it offers greater 

predictive power, reliability, and the potential for individual teachers to improve their 

practice (Kane & Staiger, 2012). Evaluation results in more school districts and state-

wide would surely be beneficial for comparison among districts and generating reliable 

conclusions for the effectiveness of teacher preparation programs.  

As one of the teacher evaluation systems, the TAP has been currently applied in 

11 states in the United States, including Arizona, Arkansas, Indiana, Iowa, Louisiana, 

Minnesota, Ohio, Pennsylvania, South Carolina, Tennessee, and Texas 

(www.tapsystem.org). After being introduced in 1999, this system has been used in over 

75 universities to prepare a pipeline of effective educators. Researchers found growth 

over time in the quality and effectiveness of teaching in TAP schools, both through the 

improvement of individual teachers on demonstrated effectiveness and through retaining 

more effective teachers to continue teaching in the school (Daley & Kim, 2010). 

However, some study results claim that the application of the TAP system did not yield 

significant advancements in teacher performance, retention, and students’ test scores 

(Glazerman & Seifullah, 2010, 2012). More empirical studies are needed to assess the 

reliability and validity of the TAP evaluation to inform the teacher preparation program 

using this evaluation system and policy-makers’ decision making. 

In this study, the validity and reliability of the TAP evaluation rubric have been 

measured and analyzed, while the changes of teacher candidates’ teaching performance 

and teaching beliefs have been assessed. Specifically, measurement of the consistency of 
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scores across the TAP rubric indicators revealed the reliability, while the correlations 

between variables can support the validity of the rubric, such as TCs’ self-rating, teaching 

beliefs, student learning gains, and the university supervisor’s rubric scores. The 

assessment of the TAP evaluations for TCs in the program and the nature of change in 

their teaching competence can reflect similar rubrics used by other programs. 

Statement of Problems 

Since student achievement growth is related to teacher differences in classroom 

performance, schools need ways to evaluate and improve the instructional practice of 

their teachers. In practice, evaluations are rarely used to inform teachers about instruction 

practice in need of improvement (Daley & Kim, 2010). Even more, according to a report 

of the New Teacher Project, districts fail to differentiate between teachers when rating 

their instruction, and the rating appears to be highly inflated (Weisberg et al., 2009). To 

assess the teachers’ individual teaching quality, the TAP evaluation structure mainly 

depends on classroom observations and an analysis of student growth. The former 

focuses on the quality of teachers’ instruction and provides real-time feedback to 

teachers, while the latter focuses on student outcomes and provides an annual validation 

of teacher effectiveness (Daley & Kim, 2010). Although some researchers measured the 

effectiveness of the TAP evaluation system at school districts (e.g., Daley & Kim, 2010; 

Jerald & Van Hook, 2011; Joyce & Showers, 2002), more assessments and empirical 

results are needed to reveal its psychometric properties in a specific program, improve its 
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appraisal precision, and highlight its evaluation effect on teachers’ teaching competence 

development. 

The Problems in Validity and Reliability Assessment of TAP Evaluation 

In the past decade, the TAP assessment system has been used in participating PK-

12 schools in diverse areas, and its effectiveness in teacher professional development and 

student advancement have been tested in some research (e.g., Barnett& Hudgens, 2014; 

Daley & Kim, 2010; Jerald & Van Hook, 2011). The domains in the TAP evaluation 

rubric include (1) instruction, (2) learning environment, (3) designing and planning 

instruction, and (4) responsibilities. There are a total of 26 indicators in this rubric (see 

Table 1.1). TAP teachers are evaluated six times by external raters in a school year 

instead of once a year by their principals, which is the more traditional way.  

1 Table 1.1 TAP Rubric by NIET (2012) 

Domains and Indicators in the TAP Rubric 

(TAP Teaching Skills, Knowledge, and Responsibilities Performance Standards) 

Instruction The Learning Environment 

1. Standards and Objectives 

2. Motivating Students 

3. Presenting Instructional Content 

4. Lesson Structure and Pacing 

5. Activities and Materials 

6. Questioning 

7. Academic Feedback 

8. Grouping Students 

9. Teacher Content Knowledge 

1. Expectations 

2. Managing Student Behavior 

3. Environment 

4. Respectful Culture 
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Table 1.1 Continued  

* Denotes an indicator that only applies to master teachers and mentor teachers 

Assessing the psychometric properties of the TAP rubric used in specific teacher 

preparation programs can reveal the effectiveness of teacher evaluation. The indicators of 

TAP rubric were adapted to accommodate the needs of evaluations in teacher preparation 

programs. The TAP system is viewed as a comprehensive strategy to boost teacher 

effectiveness through opportunities for career advancement, professional growth, 

performance evaluation, and competitive compensation (Jerald & Van Hook, 2011).  

However, some research found the TAP system yield only partially successful in 

achieving its goal in some districts (Glazerman & Seifullah, 2010, 2012). The program 

had a positive impact on improving teacher retention in its schools, but it did not have a 

significant positive impact on student achievement over the four-year rollout in Chicago. 

Glazerman and Seifullah (2010) mentioned that it takes time to gain experience in 

10. Teacher Knowledge of Students 

11. Thinking 

12. Problem Solving  

 

Designing and Planning Instruction Responsibilities (assessed at the end of the 

school year) 

1. Instructional Plans 

2. Student Work 

3. Assessment 

1. Staff Development* 

2. Instructional Supervision* 

3. Mentoring* 

4. Community Involvement* 

5. School Responsibilities* 

6. Growing and Developing Professionally 

7. Reflecting on Teaching 
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implementing the model, increase the effectiveness of TAP cohorts in training and 

supporting, and observe the differentiation of payouts according to performance.  

This study examined the reliability and validity of the TAP rubric in TechTeach 

in the context of teaching evaluation scales with multiple classroom observations, TCs’ 

self-evaluations on their teaching performance and teaching beliefs, and students’ 

achievement growth. Particularly, TCs’ self-evaluation with the TAP rubric was used to 

evaluate the content validity of the TAP rubric. The psychometric properties of these two 

measures have also been tested based on the requirement of the TAP rubric and the Texas 

Education Agency.  

The Evaluations on Changes in TCs’ Teaching Competence Development 

 It seems the observational assessments are more informative for teachers since 

they can reflect the more authentic performance of teachers’ classroom teaching and 

student learning progress. Nearly 75% of teachers in a survey (n=15,176) claimed that 

they had not received specific feedback on how to improve their instructional practice 

(Weisberg et al., 2009). Even worse, non-value-added measures of TC performance are 

often not available for research (Goldhaber, 2019). Even when the observational ratings 

are collected, there is often too little variation in the measurement because of the small 

sample size and homogeneity of the participants (Ronfeldt et al., 2018).  

The relationship among desired outcomes is reciprocal to some degree. For 

example, significant change in teacher attitudes and beliefs occurs primarily after they 

gain evidence of improvements in student learning (Guskey, 2000). These changes 
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typically result from the implementation of new instructional approaches, using new 

materials or curricula, or simply a modification of teaching procedures. Since change is a 

gradual and difficult process for teachers, regular feedback on their instructional quality 

and student learning progress is needed for their new instruction practice to be sustained 

and changes to endure (Darling-Hammond, 2006).  Evaluations of changes and 

interchanges in the three goals of teacher professional development can provide regular 

feedback for teachers and the professional development programs. 

Changes in teacher beliefs and how these changes are to be implemented and 

sustained are key factors in teachers' instructional practice change (e.g., Anderson, 2002; 

Fullan, 2001; Johnson & Marx, 2009). Teachers possess beliefs about many things such 

as knowledge, students, and instruction. Beliefs may be used by teachers to (1) filter and 

interpret information, (2) frame a specific problem or task, and (3) guide immediate 

teaching action (Buehl & Beck, 2015). These conservative beliefs serve as a latent impact 

on their pedagogical training and become a significant force when preservice teachers are 

teaching in the classrooms.  

In addition, with multiple assessments during TCs’ field teaching, the indicators 

in the TAP rubric can demonstrate some aspects of teachers’ teaching competence and 

the process of TCs’ growth and changes. With the indicator scores alone, however, it is 

hard to identify the patterns of change in TCs’ instruction skills and teaching beliefs 

during the program (i.e., field teaching). Furthermore, it is assumed that the feedback and 

coaching provided by the university supervisors/site coordinators have substantial 

impacts on TCs’ teaching quality. Assessing those impacts on TCs’ change of teaching 
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practice and beliefs, however, is challenging due to the variety and complexity of the 

factors involved in the field teaching and classroom observation processes (Sato, 2014).  

Furthermore, by the end of 2019, 34 states required teacher evaluations to include 

objective measures of student growth, down from 43 in 2015 (National Council on 

Teacher Quality, 2020). Instead of using state tests, districts increasingly employ 

measures such as district assessment, student portfolios, and student learning objectives 

to determine teachers’ contributions to student achievement growth. In terms of validity 

of various indicators of student achievement progress, administrators perceived those 

results from the nationally normed standardized assessment, state assessments, and 

district assessments to be more valid, while teachers granted more validity to classroom 

observation and homework completion and quality (Guskey, 2007). Regardless of 

teaching level, most teachers define their success in terms of their students’ outcomes in 

behaviors and coursework, rather than in terms of themselves or other criteria (Fullan, 

1999).  

Some specific components were neglected in evaluations for TCs, such as the 

changes of TCs’ teaching performance and its effect on their teaching beliefs, students’ 

achievement growth, and the interactions of these changes. These questions were 

examined and their results have been analyzed in the current study with the data collected 

in a teacher preparation program using the TAP rubric as its evaluation form for TCs. 
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Purpose of the Study 

The tasks of this study included (1) exploring the reliability and validity of a 

teacher evaluation rubric in a particular teacher education program; (2) examining the 

effect of grading as a feedback on TCs’ teaching competence development, and (3) 

testing the TCs’ performance development by observational assessments and TCs’ self-

assessment. 

This study contributes to the knowledge base of teacher evaluations and teacher 

professional development in the aspect of the psychometric properties of standardized 

evaluation rubric for TCs and the growth patterns of their teaching competence 

development. Moreover, the findings may provide evidence for the decision-making of 

university administrators and policymakers for teacher evaluation and compensation. 

Research Questions 

This paper applied the longitudinal data in the year of TCs’ field replacement 

teaching to measure the psychometric properties of the TAP rubric in a teacher education 

program and the changes of TCs’ teaching performance. The reliability and validity of 

the TAP rubric have been tested by linking the observational evaluations to the results of 

K-12 student achievement growth. The evaluation results also provided evidence for the 

effectiveness of teacher preparation development. In this study, two central research 

questions were proposed:  

1.What are the psychometric properties of the TAP rubric in this teacher preparation 

program? 
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1.1 What are the internal consistency reliability and construct validity of the grading with 

the TAP rubric used by site coordinators and TCs’ self-assessment? 

1.2 What are the discriminant validity and predictive validity of the TAP rubric with 

evidence of TCs’ self-evaluation of teaching beliefs, and student achievement growth for 

TCs’ teaching performance? 

 

2.What is the nature of changes in the TC’s TAP scores and their competence 

development during this program? 

2.1 What are the variable growth in the TCs’ teaching performance, TCs’ teaching beliefs 

and student achievement during this program? 

2.2 What are the relationships between the changes in TC’s teaching performance, their 

teaching beliefs, and student achievement? 

Significance of this Study 

First, this study contributes to the needed body of research by reporting the results 

of predictive and consequential validity of a teacher preparation program using the TAP 

rubric. Improvement of teacher preparation is fundamentally associated with the ability of 

teacher education to change the TCs’ teaching competence (Goldhaber, 2019). However, 

the traditional backdrop of a teacher education curriculum is often centered not on the 

tasks and activities of teaching but the subject matter and pedagogical knowledge, 

orientations and commitments, and environment preoccupied with recruitment and 

retention (Ball & Forzani, 2009). As a teacher evaluation measurement, the TAP rubric 
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emphasizes the classroom instruction activities organized by teachers and the classroom 

observations as the evaluation methods.  

The content validity of the TAP rubric would be measured to test whether it is 

measuring the indicators. Since applying the evaluation indicators in teachers’ teaching 

performance, the difficult aspects in TCs’ teaching skill development can be presented 

with the results of the assessment. Along with the indicator assessments, the interactions 

of TCs with their context in teaching and coaching are expected to be revealed in the 

analysis of the feedback provided by site coordinators and the responses the TCS 

provided to the reflection questions. When TCs know the approaches to coping with the 

most difficult aspects in their classroom teaching, they are more likely to make progress 

on them. Accordingly, with the predictors for effective teaching practice, teacher 

education programs can provide more attainable teaching strategies to TCs.  

Second, this study provides further empirical evidence for TCs’ performance-

based assessments with both an observational rating and student achievement growth in 

the teaching. Performance assessments for teacher education are believed to be a more 

authentic way to assess readiness for teaching than traditional standardized tests about 

pedagogy that use multiple-choice items (Sato, 2014). Nevertheless, teacher evaluation 

relies more on consequential assessment data (Darling-Hammond, 2012). Since the data 

of the growth modeling and value-added assessments are more available statewide, they 

were employed to test the effectiveness of the teachers’ teaching and the teacher 

education projects (Goldhaber, 2019).  
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This study uses longitudinal and observational rating data collected during the 

TCs’ field teaching to provide detailed information about their teaching competence as 

developed in a teacher preparation program. The evaluation results for TCs both from 

their site coordinators and mentor teachers are more likely to reveal the authentic 

teaching performance of the TCs. Meanwhile, the student achievement growth in the 

TCs’ teaching would provide strong value-added support for their teaching performance. 

The consequential assessments would not limit TCs’ teaching performance to test scores 

nor do they narrow the student achievement to the qualifiable measure of learning.  

Third, the effect of the grading as feedback provided in the evaluations on the 

TCs’ teaching competence has been examined. Since the wide application of teacher 

performance evaluation standards, the criticism that the depersonalized score is not 

valued and representative of the teachers’ teaching performance has increased (Sato, 

2014). In contrast, because of the personalized relationships that are developed during 

field teaching with instructors, coaches need to be also valued in assessments (Sawchuk, 

2013).  

Classroom observational assessments are expected to more accurately evaluate 

TCs’ teaching performance and offer them differentiated instruction strategies. This study 

uses the data of university supervisors’ grading in classroom observations for TCs. The 

grading as feedback for TCs can be supportive, personalized, and valuable for their 

teaching competence development. The results of evaluations for TCs’ teaching 

performance with the TPA rubric can provide more data for the research with a similar 

rubric used in other programs, domestically and worldwide. TCs’ teaching performance 
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assessments also have the potential to inform teacher preparation programs about areas of 

strength and weakness in preparing candidates, possibly leading to program improvement 

(Darling-Hammond, 2006). Teacher educators might conclude the assessment results 

with what methods and feedback the TCs need most. Furthermore, the policy-makers can 

have a more complete picture of the application of the TAP rubric in the teacher 

preparation program and reference for the decision-making.  
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CHAPTER II 

THEORETICAL PERSPECTIVES 

Teacher Changes in the Professional Development Programs 

Although professional development programs vary widely in their content and 

format, their purpose is altering the professional practices, beliefs, and improving the 

learning outcomes of students (Griffin, 1984). However, change is a gradual process for 

teachers. Learning to master new instructional strategies and finding meaning in new 

techniques requires both time and effort. Close collaboration between program 

developers, researchers, and teachers can facilitate this process (Guskey, 2002). Instead 

of traditional process-product logic, the three subsystems in teacher professional 

development -- teachers, schools, and the learning activities -- interact and combine in 

different ways and varying intensities to affect teacher learning (Opfer & Pedder, 2011). 

Particularly, the interaction and intersection of knowledge, beliefs, practices, and 

experiences comprise a teacher’s orientation to the learning system. When dissonance 

between personal expectations and a sense of efficacy occurs, teachers’ change in 

practice may be stimulated (Wheatley, 2002). Helping teachers be aware of the 

dissonance and providing formative feedback for their improvement are critical elements 

for a teacher professional program. 

Guskey (1986) proposed a model of teacher change in the professional 

development programs with four sequences: professional development, change in teacher 

classroom practices, change in student learning outcomes, and change in teachers’ beliefs 



Texas Tech University, Yujuan Shi, August 2021 

 

19 

 

and attitudes (reproduced below in Figure 2.1). Later, he discussed altering the sequence 

to facilitating the changes (Guskey, 2002). For instance, professional development 

programs constructed on the assumption that change in teacher beliefs and attitudes 

comes first are typically designed for gaining acceptance, commitment, and motivation 

from teachers and school administrators before implementing new practices or strategies.  

 

1 Figure 2.1. A Model of the Process of Teacher Change (Guskey, 1986) 

Clarke and Hollingsworth (2002) proposed a close correspondence to the four 

domains employed by Guskey (1986) and claimed that these domains were 

interconnected and non-linear, composing a specific mechanism by which change in one 

domain is associated with a change in another (reproduced below in Figure 2.2). They 

discussed their model of teacher professional growth. It includes identifying the change 

sequences and growth networks, giving recognition to the individual nature of teacher 

professional growth. When using this model, researchers can ground in this theory in 

empirical data to stimulate speculation and development in areas that remain unexplored 

and unexploited. 
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2Figure 2.2. An Implicit Model of Teacher Professional Development (Clarke & 

Hollingsworth, 2002).  

 With the TAP rubric used in this study, the changes of teacher candidates include 

their knowledge on teaching and student learning and their teaching belief. Then, changes 

in teachers’ classroom practice and student learning outcomes occurs. It is import that to 

explore ideas such as whether the changes are linear and sequential, the relationships of 

these changes, and how these changes would help to enhance the evaluations for teacher 

candidates. 

In the current study, TCs’ teaching competence development is measured and 

analyzed with Guskey’s (1986, 2002) four domains of teacher professional development. 

The sequence of these domains is compared to the conclusions made by Guskey (2002) 

and Clarke & Hollingsworth (2002). Each level of professional development is assessed 

and discussed with the indicators of the TAP rubric. The reliability and validity of the 

TAP rubric in the current teacher education program are examined to provide empirical 

evidence of measurement for teacher professional development, especially for teacher 

preparation education.  
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Zone of Proximal Development in Teacher Education 

In addition, when TCs learn in their field of teaching, they can improve their 

teaching practice to a higher level with assistance from their university supervisors, their 

mentor teachers, and their own personal reflections. Vygotsky (1978) introduced the 

construct of the zone of proximal development (ZPD) as a fundamentally new approach 

to the problem that learning should be matched in some manner with the learners’ level 

of development. The two development levels are the actual level that a learner can 

demonstrate or perform independently and the potential level that learners can do with 

assistance (Vygotsky, 1978). Productive interactions are those that orient instruction 

toward the ZPD; development occurs as a learner learns general concepts and principles 

that can be applied to new tasks and problems (Vygotsky, 1978, p.89). The nature of the 

ZPD suggests that the goals of educational assessment should be to (1) identify abilities 

that are in the process of developing, and (2) attempt to predict what the learner will be 

able to do independently in the future (Scott & Palinscar, 2013). Warford (2011) 

describes the zone of proximal teacher development (ZPTD) as “the distance between 

what teaching candidates can do on their own without assistance and a proximal level 

they might attain through strategically mediated assistance from more capable others” (p. 

253).  

Factors affecting the ZPD for teacher development include peers and mentors, 

contextual constraints, and mediatory artifacts and technology (Fani & Ghaemi, 2011). 

The formative assessment and timely feedback for teachers about their teaching 

performance can scaffold their teaching skills and facilitate their sustainable 
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implementation of new instructional methods (Shabani et al., 2010). Specifically, for 

preservice teachers, control and feedback in fieldwork make a significant difference in 

enhancing their teaching skills and beliefs in terms of using collaboration and partnership 

for cognitive and collegial support, perspective-taking, and social negotiation (Samaras & 

Gismondi, 1998).  

However, the limitations of scaffolding in interpreting the ZPD were also 

discussed. For example, scaffolding captures teaching performance as a one-way 

communication process instead of a teacher-learner collaboration (John-Steiner & Mahn, 

1996); the scaffolder constructs alone and delivers their scaffold to the novice (Yelland & 

Master, 2005). Shnbani et al. (2010) proposed a dynamic assessment with the concept of 

ZPD, offering an operational view of the learners’ actual level of development and a 

measure of emerging and imminent development. They united traditional assessment, 

instruction, intervention, and remediation in their dynamic assessment.  

In this study, the ZPD constructs are discussed with the TAP scores provided by 

site coordinators and teacher candidates to reveal the areas for teacher candidates to 

develop their instructional strategies. For example, teacher candidates’ progress of their 

teaching competence is constructed on their prior knowledge of their learning experience 

with their teachers, their completed courses on pedagogical methods, and their ability to 

integrate prior knowledge and incoming information. Gradings for TCs provide them 

with both supportive and constructive feedback, which would scaffold to align their 

practice with the authentic classroom teaching needs. 
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Furthermore, the discrepancy between evaluation results from site coordinators 

and TCs can demonstrate the actual level and the target level of the TCs’ teaching 

performance. This allows TCs to realize their real teaching performance and the distance 

to expectations of their preparation programs. The differences of evaluation results can 

inform the site coordinators’ instruction and evaluations for TCs to improve their 

teaching performance. It also can provide information for teacher preparation programs to 

adjust the content of their courses and more focus on the areas where TCs have 

difficulties.  

Summary 

TCs’ teaching performance assessments have been increasingly employed in 

teaching practice, instead of solely relying on completion of coursework and licensure 

examinations (Sandholtz & Shea, 2012). Measuring teachers’ professional development 

in knowledge, skills, and practices are important since quality teaching starts by 

examining variation in outcomes (Bartell et al., 2018). Furthermore, performance 

assessments can offer TCs with professional learning opportunities (Bunch et al., 2009). 

Evaluations of standardized teaching rubric assessments in a teacher education program 

should be rigorously designed to measure TCs’ performance of “actual” classroom 

teaching. This will more accurately reflect the TCs’ teaching competence development 

and the effectiveness of the teacher preparation program.  

The validity and reliability of the evaluations in teacher preparation programs 

impact the TCs’ teaching competence and education accountability. Meanwhile, knowing 
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the changes in TCs’ teaching practice could be valuable in informing important decisions 

in teacher preparation and leading us to broaden critical knowledge, skills, and practices 

for teacher education. Multi-component measurements with both student achievement 

growth and observational data can help teachers to understand and respond effectively to 

the ideas, interests, and priorities of students and communities. It is also beneficial for 

exploring the approaches that promote the development of teacher education programs 

(Booher-Jennings, 2005). 
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CHAPTER III 

LITERATURE REVIEW 

Teaching performance assessments offer information on what a teacher knows 

and can do. Specifically, teaching performance includes instructional basics as to how 

well a teacher plans learning activities, maintains a positive classroom environment, 

communicates with students, and provides productive feedback (Hinchey, 2010). Teacher 

performance assessment provides a uniquely valuable resource for learning and 

improvement practice in teacher education (Peck et al., 2014). The purposes of evaluating 

teacher performance are to estimate how well teachers perform in their teaching and to fit 

the appropriate role of an accountability system (Everson et al., 2013). Evaluations can 

shift the teacher effectiveness distribution through improving teacher skill, effort, or both 

in ways that persist long-run (Taylor & Tyler, 2012). This chapter provides a review of 

previous intellectual work in two domains: (1) the validity and reliability of teacher 

evaluation systems in assessing teacher performance and their effect on P-12 students’ 

achievement growth; (2) changes and growth of teachers’ teaching performance, teaching 

beliefs, and student achievement. 

General Reliability and Validity of Teacher Evaluations 

Assessing a teachers’ teaching performance requires specifying clear criteria for 

desired behaviors. Peck and colleagues (2014) discussed why standardized performance 

assessment in teacher education is needed. They concluded that assessment for teacher 

performance can provide motivation and direction for continuous program improvement 
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efforts, contribute to the development of a common and concrete language of practice, 

and accelerate the professionalization of teaching. Furthermore, assessing the 

standardized performance of teachers affords opportunities for using program outcome 

data to improve their effectiveness (Peck et al., 2014).  

The aimed categories of evaluations vary among the evaluation systems. For 

example, the edTPA is constructed on core aspects of teaching: planning for instruction, 

engaging students in learning, assessing learning, and supporting academic language 

development (http://edtpa.aacte.org/). Ontario’s TPA competency statements include a 

commitment to pupils and pupil learning, professional knowledge, teaching practice, 

leadership and community, and ongoing professional learning (Canadian Ministry of 

Education, 2010, p.20).  The TAP assessment rubric evaluates the domains of 

instructions, providing a learning environment, designing and planning instruction, and 

responsibilities, with 19 indicators for teacher’s instruction practice (NIET, 2012). These 

assessment systems include variables being examined with indicators in the teacher 

appraisal process: preparation for an appraisal (training, planning activities, establishing 

objectives), data collection, reporting and follow-up, and impact and evaluation 

(assessing effectiveness in meeting objectives) (Maharaj, 2014).  

The validity and reliability of appraisal instruments used in teacher education 

have been assessed and mostly received positive results by researchers (e.g., Goldhaber et 

al., 2017; Darling-Hammond et al., 2013). For example, edTPA scores are highly 

predictive of teacher employment in the public teaching workforce and teacher 

effectiveness in reading, and continuous edTPA scores are a significant predictor of 
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student mathematics achievement (Goldhaber et al., 2017). Darling-Hammond et al. 

(2013) found that TCs’ scores in the performance assessment for California teachers 

(PACT) are significant predictors of their later teaching effectiveness in teaching English 

language arts (ELA) and mathematics. They also reported that the majority of PACT 

candidates acquired additional knowledge and skills for teaching by virtue of completing 

the assessment.  

Contradictory voices also exist. Gitomer et al. (2019) argued on technical grounds 

that the proposed and actual uses of the edTPA are currently unwarranted. Specifically, 

the validity of the edTPA is affected greatly by scoring inferences (from observed 

performance to observed score), generalization inferences (from an observed sample of 

performances to expected performance in possible observations), and decision inferences 

(from implied performance to particular actions based on scores) (Kane, 2013). 

Furthermore, the validity of teacher training for both pre-service and in-service teachers 

was questioned, but the increased teaching experience (informal on-the-job training) was 

believed to be the critical factor of teacher productivity (Harris & Sass, 2011). Chiu 

(2014) expressed her concerns about the reliability and validity of the edTPA: the scorer 

still might not completely understand the classroom context even after reading a 

description of it.  

Research shows that individual teachers are the most important school-related 

factor in student achievement gains, that effectiveness varies greatly between teachers, 

and that differences in effectiveness are not well predicted by traditional qualifications 

(Daley & Kim, 2010). Compared to other teacher evaluation systems, edTPA and PACT 
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for example, the TAP evaluation provides differentiated feedback where classroom 

observational scores are positively and significantly correlated with student achievement 

growth (Jerald & Van Hook). The reliability and validity of TAP evaluations need to be 

tested in various teacher preparation programs for its advantages in evaluating 

observational scores and providing feedback for teacher candidates. 

Reliability and Validity of TAP Evolutions 

Developed by the Milken Family Foundation, the Teacher Advancement Program 

(TAP) is based on five principles: (1) multiple career paths, (2) ongoing applied 

professional growth, (3) teacher performance-based accountability, (4) Market-Driven 

compensation, and (5) expanding the supply of quality teachers (Milken, 2002; Schacter, 

2004). The TAP rubric is constructed on the teacher performance-based accountability. 

TAP teachers are evaluated based on their: (1) classroom value-added assessment, (2) 

teaching skills, knowledge, and responsibilities, and (3) school value-added assessment 

(Schacter, 2005).  

Validity and Reliability of TAP System in Teacher Education 

Since the TAP evaluation system has been introduced as a teacher evaluation 

system in 1999, its validity and reliability in teacher education have been tested with data 

in numerous school districts and teacher education programs. For example, Jerald and 

Van Hook (2011) reviewed the available empirical studies and summarized that although 

the TAP evaluates teachers based on student achievement gains as well as observational 
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ratings, TAP does not rely on student test data to make teacher evaluations “rigorous.” 

Skills, Knowledge, and Responsibilities (SKR) results are rigorous in and of themselves, 

reflecting valid measurement of teacher performance even before the value-added results 

are calculated at the end of the year. Culbertson (2012) believes that TAP Teaching 

Standards help keep teachers on track toward continuous improvement and facilitate an 

in-depth review of practices across a school. He provided the example for the 

effectiveness of TAP standards in raising value-added scores: after the 2009-10 year, 

Houston teachers who were trained with the TAP rubric had two solid years of achieving 

the highest value-added growth score.  

The rubric also provided a powerful source of ideas for re-evaluating practice to 

address student needs that may have changed over time. After the major year of reflection 

(2010-11) and retooling, teachers learned that their value-added scores soared to a 5 and 

remained a 5 in the 2011-12 school year. Daley and Kim (2010) examined data from a 

large sample of teachers with a regression model to assess the distribution of TAP 

evaluations and their alignment to student achievement growth. They found that 

classroom observational scores with the TAP rubric are positively and significantly 

correlated with student achievement growth and that TAP teachers increase in observed 

skill levels over time. Teachers in TAP schools improve in instructional quality over 

time, and weaker teachers improve more rapidly than proficient teachers. 

Specifically, the mean instructional rubric score for TAP teachers nation-wide is 

3.5 out of 5 (Daley & Kim, 2010). Schacter et al. (2005) tested the inter-item reliability of 

the teacher survey with the five factors by running the Cronbach alpha reliability 



Texas Tech University, Yujuan Shi, August 2021 

 

30 

 

coefficients in 2001, 2002, and 2003 in Arizona and South Carolina. In Arizona, the 

Cronbach’s alpha estimates were .91, .96, .96, for 2001, 2002, and 2003, respectively. In 

South Carolina for 2002 and 2003, the alpha coefficients were .95 and .96. They applied 

a multilevel multivariate statistical model to measure the achievement of students in a 

TAP school compared to its control. The magnitude of the achievement differences 

ranged from 9% to 46% in Arizona, and from 6% to 27% in South Carolina. In their 

results, they also found that about 35% of the TAP schools did not gain more in reading, 

language, or math than their controls. Implementation tends to vary across sites, and their 

outcomes also vary considerably (Berends et al., 2002). TAP schools can vary 

substantially in the quality and rigor of implementations (Schacter, et al., 2005). 

Barnett and Hudgens (2014) examined the evidence and impact of the TAP 

nationwide. They found that the percentage of TAP schools gaining in a full year or more 

grow consecutively, and they demonstrated that TAP schools in Louisiana outperformed 

matched schools as time continued. Specifically, TAP schools grow more rapidly in 

school performance scores, while TAP teachers improved their instructional practices. 

Furthermore, the observational evaluations of TAP teachers follow a bell-shaped 

distribution that indicates the authentic differences in their effectiveness. They also 

claimed that the correlation between the observation scores and the classroom value-

added scores was significantly large, r=0.62. In the terms of students’ achievement in 

TAP schools, they reported that TAP schools outperformed their control in 57% of the 

categories in math and in 67% in reading. In addition, they noticed that schools that 

implemented the TAP system with higher fidelity more significantly outperformed 
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comparison schools. The instructional focused accountability of teachers nationwide 

increased from 78% in 2005 to 91% in 2013. 

 Results with the TAP evaluations are mainly about in-service teachers in K-12 

TAP schools. The imperial study results for TCs who are evaluated with the TAP rubric 

in their field of teaching are few. The national mean score for TAP teachers is 3.5 out of 

5 (Daley & Kim, 2010). This result cannot represent the proficiency of TCs. Furthermore, 

the effect of TAP scoring as feedback for teachers and TCs has not been examined in 

previous research. Longitudinal studies that focus on the changes of TCs’ TAP scores and 

their student achievement are undeveloped. In this study, the effectiveness of the TAP 

rubric for TCs is examined and the changes of their TAP scores, teaching beliefs, and 

student achievement are measured and discussed. 

Measurement Methods for the TAP Evaluation 

The methods of the TAP system for addressing the measurement challenges of 

rating teachers’ practices, such as reliability, inter-rater reliability, accuracy, and validity, 

include training and annual assessment for evaluators using the Comprehensive Online 

Data Entry (CODE). This CODE training helps evaluators identify potential problems 

with scoring and provide clear descriptors for different performance levels on each of the 

19 indicators. The National Institute for Excellence in Teaching (NIET)’s research team 

monitors the relationship between SKR scores and value-added scores across TAP 

schools (Jerald & Van Hook, 2011). Furthermore, with the CODE chart, the inter-rater 
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reliability could be presented with inconsistent scoring across evaluators and rubric 

indicators.  

Traditional assessments for teachers’ teaching performance (standards before 

1990) including summative test scores and value-added assessment cannot meet the 

needs of a current conception of formative assessment and accountability context 

(Brookhart, 2011). The two largest contributors to teachers’ assessment scores are 

invariably classroom observations and test score gains as value-added measures. 

Whitehurst and colleagues (2014) found that the percentage of usage of classroom 

observations in teacher evaluations is 50%-75%, but the percentage of using teacher-

assessed student achievement is between 15%-30%. They also found that the observation 

scores are more stable from year to year than value-added scores. Some researchers 

proposed alternative statistical methodologies, for example, propensity score matching to 

estimate how well a teacher performs relative to their assigned comparable classes of 

students (Everson et al., 2013).  

TAP valuations have been measured with quantitative data and statistical 

methods, but it has been viewed as more than a measurement. It also contributes to 

improving teachers’ effectiveness and follow-up support when teachers understand how 

and why the system works (Jerald & Van Hook, 2011). Like many other teacher 

evaluation systems, the TAP assessment protocol is constructed on classroom 

observations. The weighting of classroom observations in the overall evaluation score of 

teachers varies across the districts in question and within districts depending on whether 

teachers can or cannot be linked to test score gains (Jerald & Van Hook, 2011). The 
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potential costs to train evaluators to achieve a reasonable inter-rater reliability threshold 

are considered when evaluators are involved in observing teachers (Murphy, et al., 2013). 

Classroom observations have the potential of providing formative feedback to 

teachers that help them improve their practice (Schoenfeld, 2013). However, observation 

instruments are criterion-referenced measures, not necessarily leading to a distribution of 

ratings (Cohen & Goldhabor, 2016). This lack of differentiation is often referred to as the 

“widget effect” (Weisberg et al., 2009). Researchers recommend that: (1) classroom 

observations that make meaningful distinctions among teachers should make up at least 

50 percent of the overall teacher evaluation score; (2) adjust teacher observation scores 

for the demographic characteristics of their classrooms, instead of using raw observation 

scores to calculate teacher effectiveness; and (3) conduct two-to-three annual classroom 

observations for each teacher, with at least one of those observations being conducted by 

a trained observer (Whitehurst et al., 2014). 

Reliability of the Raters  

Reliable evaluations can yield precise outcomes of TCs’ authentic teaching 

quality and provide valuable feedback for their improvement. First, the rater’s variability 

has to be considered. Even experienced raters struggled to score some lessons and have 

difficulties in using scoring processes as effectively as master raters or instrument 

developers (Bell et al., 2014).  When TCs use the TAP indicators in field teaching, they 

need to be trained with the system and how to grade themselves consistently. These 

factors may affect the reliability of the evaluations for TCs’ teaching performance. 
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Experience suggests that raters should have a range of characteristics and 

competencies, including (1) background in teaching; (2) knowledge of educational 

evaluation theories and methodologies; (3) knowledge of concepts of teaching quality; 

(4) familiarity with systems and procedures of educational and school quality assurance, 

including the role of teaching quality in school quality and the role of teaching quality in 

personal development; (5) understanding the measurement instrument development; (6) 

awareness of the psychological aspects of evaluation; (7) expertise with the quantitative 

rating of an assessment; and (8) mastering of evaluation-related communication and 

feedback skills (OECD-Mexico Workshop, 2009). TAP evaluators must undergo a 

quality check on their scoring agreement and pass an assessment that certifies them in the 

classroom observational rating. They are re-certified annually and can receive continual 

training through TAP Summer Institutes (Daley & Kim, 2010). 

In reality, research has demonstrated that raters struggle to keep multiple 

dimensions of quality in mind during observations and that content-specific aspects of 

instruction are especially cognitively demanding and subject to rater biases (Bell et al., 

2014; Park et al., 2014). Raters are the largest source of error in observational 

instruments in the context of no-stakes research studies and that rater variance has 

accounted for 25% to as much as 70% of the variance in scores on different observation 

instruments (Casabianca et al., 2013; Curby et al., 2011; Hill et al., 2012). Recognizing 

the meaningful distinctions of the teacher quality standards constitution is a critical factor 

for the TCs’ teaching quality assessment (Ho & Kane, 2013). When programs are 

engaged in discussing a standard/rubric in multiple evaluation systems that authentically 
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address effective teaching, this rubric can be integrated seamlessly into foundational and 

methods courses and field practice (Sandholtz & Shea, 2012). 

The available research of TAP evaluations are often experimental or quasi-

experimental with a treatment group of schools, control groups of schools, and propensity 

score matching procedures (e.g., Barnett & Hudgens, 2014; Glazerman & Seifullah, 

2010). These studies used linear regression to compare the assessment index performance 

of TAP schools and non-TAP schools and applied a matching algorithm to achieve 

optimal balance on the covariates, such as school configuration and school size, after 

matching (Sekhon, 2011). These matched groups are then compared as the dependent 

variable. The propensity matching results decide whether to use an independent t-test or a 

dependent (matched pairs) t-test to compare the treatment group with the matched 

controls (Austin, 2011).  

These research studies ignore the dynamic attribute of teachers’ teaching 

performance, taking teachers’ teaching practice as a stable element. Longitudinal data is 

lacking, which made the results of implementing the TAP instructional strategies less 

objective and trustful. The teachers’ self-evaluations with the TAP rubric have not been 

included in test and comparison with the raters’ evaluation results. In addition, studies on 

reliability and validity of the TAP evaluations are few in recent years. The latest relevant 

research is in 2014. Recent data are needed to measure its effectiveness in teacher 

preparations and TAP schools. In this study, the latest data in a teacher preparation 

program with time points have been examined and analyzed. The TAP scores provided 

by raters and TCs’ self-evaluations have been compared.  



Texas Tech University, Yujuan Shi, August 2021 

 

36 

 

Effectiveness of TAP Evaluation in Professional Development and Student Growth 

Examining TCs’ teaching performance to predict teachers’ future effectiveness is 

essential for several reasons. First, the use of a validated teacher performance assessment 

for their licensure allows a more timely and well-grounded decision about readiness for 

entry than direct measurement of value-added scores. Second, the link between the TCs’ 

performance in the assessment and teacher effectiveness may be informative for teacher 

education programs about their effect. Third, the consequential validity of the assessment, 

namely, the effect of the assessment on learning and improvement for TCs or 

organizations that receive the results should be concerned by policymakers (Darling-

Hammond et al., 2013).  

Some research revealed that the TAP system has a significant effect on teachers’ 

teaching skills and retention. For example, Barnett and Hudgens (2014) examined teacher 

retention rates in schools that implemented the TAP System during the three consecutive 

school years of 2010-2013. Their findings demonstrated that the average TAP school 

retained more teachers than the average non-TAP school. Also, their findings showed that 

teachers who taught at TAP schools continuously, regardless of whether it was the same 

TAP school or a different TAP school, increased in their effectiveness from one school 

year to the next.  

Daley and Kim (2010) used the distribution of teacher SKR scores and value-

added scores for teachers in TAP schools during the two consecutive school years of 

2006-2008 in 10 states with a sample of 1,830 teacher-level cases. They found growth 

over time in the quality and effectiveness of teaching in TAP schools, both through the 
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improvement of individual teachers on demonstrated effectiveness and through retaining 

more effective teachers to continue teaching in the school. Using a multivariate-

multilevel model for measuring student learning, Schacter and his colleagues (2004, 

2005) compared the growth in the achievement of students from TAP schools to the 

growth in the achievement of students from control schools in Arizona and South 

Carolina. Their results suggest that TAP schools’ achievement grew significantly more 

than controls. However, the magnitude of the achievement gains varied by school and 

fidelity of implementation. 

Most of the assessment results support that the TAP system helps teachers to be 

more likely to explain the new teaching models to their students, making their students 

understand the purpose of teaching strategies and their expectations for students’ 

behaviors (Joyce & Showers, 2002). It also encourages teachers to collect data on their 

teaching implementation and student learning effects (Jerald & Van Hook, 2011). 

Participating in the TAP evaluation system, TCs can reinforce the process of lesson 

planning, instruction, assessment, and reflection (Wetzel et al., 2018); learn new, proven 

instructional strategies; and apply those strategies to follow-up sessions and different 

contexts (Rapak, 2017).  

The TAP system has been tested in some research and resulted in having a 

positive effect on student achievement as well. Bernett et al. (2014) found a significant 

positive effect of the TAP on 2012-2013 K-8 student assessment index scores, controlling 

for previous achievement, school configuration, school size (number of students), and 

percentage of English language learners. Specifically, the 66 TAP schools scored 3.7 
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points higher on average than non-TAP schools statewide. Schacter and colleagues 

(2005) examined the TAP’s preliminary impact on student achievement and teacher 

attitudes in Arizona and South Carolina schools and found over 60% of TAP schools 

made significantly greater achievement gains than control schools in reading, language, 

and mathematics; this study also found that the majority of teachers in TAP schools 

support the reform. However, this system is not aligned with higher student achievement 

in other researches. Glazerman and Seifullah (2012) analyzed the data collected in 

Chicago TAP schools and concluded that increased amount of mentoring, promotion 

opportunity, and compensation with the application of TAP has a positive impact on 

retention but did not result in higher student achievement. 

On the other hand, some research found that the application of the TAP system 

did not yield significant advancement in teacher retention, performance, and students’ 

test scores. For instance, Glazerman and Seifullah (2010) provide evidence on the 

impacts of the TAP during the 2008-2009 school year of the program in Chicago public 

schools. They found no evidence that the program raised student test scores. Student 

achievement growth as measured by average math and reading scores on the Illinois 

Standards Achievement Test (ISAT) did not differ significantly between TAP and 

comparable non-TAP schools. They also found (1) TAP did not have a detectable impact 

on rates of teacher retention in the school or district during the year in the district, and (2) 

there were no statistically significant differences between TAP and non-TAP retention 

rates for teachers overall or for subgroups defined by teaching assignment and years of 

service. 
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The TAP evaluations in TAP schools yielded both positive and negative results. 

In TAP evaluations, the SKC scores in CODE system is the main source for analyzing the 

data, which may limit the data in a linear and descriptive format. More contextual factors 

that affect TCs’ teaching performance in different programs need to be accounted for, 

providing a holistic picture of this evaluation and its advantages in assessing and 

improving TCs’ teaching. Furthermore, although the aspects in TAP evaluations, such as 

teachers’ classroom observations and their student achievement growth, are included in 

assessing their value-added performance, the patterns of changes TCs’ teaching 

performance, teaching beliefs, and student achievement are still unknown.  

Changes of Teacher Candidates’ Teaching Competence 

Teaching competence development is well-known to be a gradual and tough 

process for teachers (Guskey & Yoon, 2009). Some teaching practices are quite stable 

over time while others tend to fluctuate substantially. Polikoff (2015) found that year-to-

year correlations in teaching practices ranging from 0.4 to 0.56 for all but one of the 

observational instruments used in the Bill and Melinda Gates Foundation’s Measures of 

Effective Teaching (MET) study. TCs view their assessment competence as a contextual 

entity that can be developed over time in teacher education and teaching practice 

(Schneider & Bodensohn, 2017). The current practice of teacher evaluation does not 

adequately measure teacher accountability because the teachers’ teaching is viewed as the 

static numbers instead of a process with sustaining change (Crowe, 2010). 
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Teacher Candidates’ Classroom Teaching Performance Changes 

Learning to change is challenging. Teachers must continuously develop their 

knowledge of content, pedagogy, and implement these understandings in their teaching 

context (Lampert et al., 2013). For TCs, they must develop both teacher thinking and the 

ability to put their knowledge into practice (Hammerness et al., 2005). They are expected 

to learn to deal with continuously conflicting and competing demands, adjust their 

teaching strategies with students’ needs, and make decisions within the uncertainty in 

their field of teaching (Capraro et al., 2010). Therefore, TCs face the “problem of 

complexity”, which requires them to make hundreds of decisions about students’ 

academic, social, emotional, and behavioral needs simultaneously (Hammerness et al., 

2005). 

Professional development leaders believe that changes in teachers’ beliefs and 

attitudes will lead to specific changes in their teaching practice. It in turn will result in 

improvement of student learning (Guskey, 2002). However, these assumptions may 

inaccurate when taking the teaching background and characteristics of teachers into 

consideration (Guskey & Huberman, 1995). Researchers had the consensus that the 

experience of successful implementation changes teachers’ attitudes and beliefs (e.g., 

Bandura, 1997; Guskey, 1986, 2002). 

TCs’ teaching attitudes and beliefs can be changed only when training and 

implementation are combined with evidence of improved student learning (Guskey, 

2002).  For instance, TCs expect their supervisors and mentor teachers to teach as the 

model while they observe (Massey, 2004). Kagan (1992) reviewed more than 40 studies 



Texas Tech University, Yujuan Shi, August 2021 

 

41 

 

deal with preservice teachers and found that TCs in their field of teaching accomplish 

three primary tasks. These tasks include acquiring knowledge of students, using that 

knowledge to accommodate and reconstruct their images of self as a teacher, and 

developing standard procedural routines of classroom teaching.  

Reliably characterizing a teacher’s practice requires averaging scores over 

multiple observations (Kane & Staiger, 2012). Some researchers found that teachers are 

more productive during the school year when they are being evaluated, but even more 

productive in the years after evaluation (Taylor & Tyler, 2012). This result indicates that 

teacher evaluations can facilitate teachers’ teaching practice. In addition, teachers who 

are more successful in instructing students in math tend to be more successful in the 

subsequent year in instructing students in reading and vice versa (Goldhaber & Hansen, 

2013).  

Furthermore, teachers who receive regular feedback on their teaching 

effectiveness can apply new practices to be sustained (Guskey, 2007). Particularly, 

formative feedback to teachers helps them improve their practice, while the summative 

feedback to teachers from state achievement tests is too delayed and nonspecific to 

provide direction to teachers on how they might improve their teaching and advance 

learning in their classrooms (Cohen & Goldhabor, 2016). By reflecting on the scoring 

feedback, TCs can liberate internal resources and access the states of mind needed to 

effectively achieve goals while engaging in self-directed learning (Costa & Garmston, 

2002).  
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The effect of evaluations on teachers’ teaching practice reflected on the feedback 

as formative assessment provided in evaluations (Schulte, 2012). Using assessment 

rubrics, the feedback presented as grading for teachers’ teaching performance impacts 

TCs’ lesson planning, instruction and reflection, and overall effectiveness (Hattie & 

Timperley, 2007). Raters provide formative feedback and consequential summative 

assessment for TCs’ instructions during the evaluations. With the feedback provided by 

the supervisor/coach based on the TCs’ classroom teaching performance, TCs are 

expected to become more conscious, efficacious, precise, flexible, informed, and skillful 

decision-makers (Kretlow et al., 2009). Effective feedback from coaches can tell TCs 

where their performance is going well or poorly and how they should direct their 

subsequent efforts (Ambrose et. al, 2010). 

Although the effect of teacher evaluations serving as a facilitator and feedback for 

teachers’ improvement in their instructions has been examined, approaches of the impact 

has not been explored especially for TCs. Moreover, the dynamic character of teaching 

performance development and the consequential relations between teachers’ teaching 

performance, teaching beliefs, and student achievement were not fully considered in 

previous research.  In the current study, the interactions between these variables have 

been tested with three or four time points. The patterns of changes in TCs’ teaching 

performance, their self-evaluations, teaching beliefs, and student achievement have been 

examined to detect the complex and dynamic of teaching performance development.  
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Teacher Candidates’ Teaching Belief Changes 

Belief is defined by Pajares (1992) as “an individual’s judgment of the truth or 

falsity of a proposition” (p. 316). Teachers possess beliefs about knowledge, students, 

and instruction. Beliefs may be used by teachers to (1) filter and interpret information, (2) 

frame a specific problem or task, and (3) guide immediate teaching action (Buehl & 

Beck, 2015). Zeichner and colleagues (1981) believe that the thousands of hours that 

preservice teachers spend as a student in the classroom form their beliefs. These 

conservative beliefs serve as a latent impact on their pedagogical training and become a 

significant force when preservice teachers are teaching in the classrooms.  

On the other hand, Kennedy (1997) holds that the source of TCs’ beliefs might be 

“a product of their upbringing, a reflection of their life experiences, or a result of 

socialization processes in schools” (p. 37). When they learn in their methods classes and 

teaching practice, these beliefs are used to evaluate the ideas or instruction methods. If 

the new ideas or methods challenge their beliefs, they would dismiss these ideas or 

methods as theoretical, unworkable, or wrong. In this view, changing some of the TCs’ 

teaching beliefs early in a teacher preparation program would optimize the impact of a 

program on TCs’ process of learning new teaching practices (Raths, 2001). 

Richardson (2003) proposed two approaches to facilitate preservice teachers’ 

teaching beliefs: (1) encouraging students to be less tacit and reflect their existing beliefs 

in teaching and learning and (2) turning constructs and propositions students discussed in 

the academic classes into visual ideas that can be experienced in classrooms. Aslan 

(2017) applied Schommer’s Epistemologies Questionnaire to test the TCs’ 
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epistemological beliefs. He concluded that TCs’ epistemological beliefs change were 

correlated with gender, grade level, and academic success. Darling-Hammond and 

Bransford (2005) found that TCs have lower confidence in areas of culturally responsive 

teaching, required adaptive expertise, or the ability to make pedagogical judgments about 

the teaching approaches in specific situations. 

In terms of testing teaching beliefs, Praetorius et al. (2017) examined the 

reciprocal links between (a) teaching self-efficacy and enthusiasm for teaching and (b) 

student-reported teaching quality regarding classroom management, learning support, and 

cognitive activation. They conducted a 2-level cross-lagged panel analysis and revealed 

that teachers’ motivations are stable over time without significant cross-lagged effects. 

Gordon and Debus (2002) used a modified version of Gibson and Dembo’s (1984) 

Teacher Efficacy Scale and Biggs’ (1987) Study Process Questionnaire for one control 

student teacher cohort and two treatment cohorts to assess the changes of student teachers 

using deep approaches and self-efficacy in performing teaching tasks with contextual 

modifications. Holzberger and colleagues (2013) used a 2-level cross-legged structural 

equation modeling (SEM) with the data of 155 German mathematics teachers and 3,483 

9th-grade students to explore the reciprocal effects of teachers’ self-efficacy and 

instruction quality. Their analysis results partially confirmed a causal effect of teacher’s 

self-efficacy on later instructional quality but also revealed a reverse effect of instruction 

quality on teachers’ self-efficacy -- their cognitive activation and classroom management 

predicted their self-efficacy. They concluded that teachers’ self-efficacy is not only a 

cause but also a consequence of educational processes. 
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Although the importance of TCs’ teaching beliefs in changing their teaching 

performance have been discussed, their mutual and consequential relations have not been 

examined. For example, do TCs change their teaching knowledge and beliefs before their 

teaching practice when they receive professional development training, as Guskey (1998) 

discussed, or do they change their teaching practices before changing their knowledge 

and beliefs? In this study, TCs’ teaching beliefs have been reported by themselves, with 

two sections including instructional skills, and cultural and language aspects. The 

relations between TCs’ teaching performance, teaching beliefs, and student achievement 

have been assessed and discussed. 

Teacher Candidates’ Self-Assessment Changes 

TCs’ self-assessment can be a powerful strategy to increase confidence in their 

capabilities (Hattie, 2009). Particularly, using the self-assessment tool contributed to two 

aspects of teaching self-efficacy: the teacher’s definition of excellence in teaching and the 

teacher’s ability to recognize mastery experiences (Ross, & Bruce, 2007). Furthermore, 

the benefits of teacher’s self-evaluation include (a) helping the teacher select 

improvement goals by providing clear standards, (b) helping the teacher identify gaps 

between desired and actual practices and an action plan, (c) facilitating communication 

with the teacher’s peers, and (d) increasing the influence of external change agents on 

teacher practice (Hattie, 2009). 

During their placement teaching, TCs use self-grading to identify the gap of their 

teaching performance to the exemplary. They self-reported their teaching beliefs and 
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mindset in the surveys regularly, which might provide them with the opportunities to 

reflect on their teaching and enhance their teaching self-efficacy. When TCs compare 

their self-grading results with the grades SCs provided, they are expected to identify 

further the definition of excellence in teaching. Furthermore, the comparison of the site 

coordinators’ assessment results for TCs and the TCs’ self-assessment can help them to 

clarify the parts that need to be reinforced and refined in their teaching practice. Through 

assessing the progress TCs made in their placement teaching, TCs can adjust their 

teaching strategies and activities in future teaching practice. Furthermore, the assessment 

of the K-12 students’ academic knowledge growth with results of pre-and post-

assessments can be beneficial for TCs’ to collect and analyze students’ learning progress. 

This facilitates instruction strategy adjustment in their future teaching.  

Student Achievement Changes  

Measures of teacher preparation are by far the strongest correlates of student 

achievement in reading and mathematics, both before and after controlling for student 

poverty and language status (Darling-Hammond, 2000). It is widely believed that a 

teacher’s classroom instructions are positively related to a student’s achievement. For 

example, Rakap (2018) found that when TCs implement classroom instructions more 

accurately, students are more likely to respond correctly to classroom questions and 

assessments. Kane and Staiger (2012) analyzed the available data with a sample of 1,333 

teachers in K-12 schools and found that the five observation instruments they tested were 

positively associated with student achievement gains. The outcome of teaching is student 
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learning, while the teachers’ responsibilities are managing or orchestrating learners and 

classroom activities (Sato, 2014). In other words, student learning is at the center of the 

teaching cycle of planning, instruction, and assessment.  

However, the study results of teacher’s professional development and student 

achievement change are inconsistent. Professional development for teachers has yielded a 

moderate effect on student achievement in a meta-analysis (Yoon et al., 2007), but was 

reported as having an insignificant positive effect on student achievement in mathematics 

and science (Blank & de las Alas, 2009). Student characteristics may be associated with 

observational ratings, and teachers with students with higher prior achievement receive 

higher observation ratings (Chaplin et al., 2014; Steinberg & Garrett, 2016; Whitehurst et 

al., 2014).  

Various methods have been put forward to examine student achievement over 

time, including value-added analyses, growth-to-standard analyses, growth-curve 

modeling, value tables, gain scores, and student growth percentiles (Betebenner & Linn, 

2009). Among the methods of assessing student achievement changes with teacher 

instructions, a value-added model is more based on the comparison results of a student’s 

standardized test score at the end of the academic year to their score in the previous year. 

Student growth percentile provides a student-level statistic that can be aggregated to a 

high level to serve as summaries of performance of groups of students sharing an 

educational experience (Lockwood & Castellano, 2015). Houng and Justman (2013) 

found that the value-added model and the student growth percentile share key structural 
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elements and produce similar quantitative indicators of individual student progress and 

estimated teacher and school effects.  

As for measuring growth of student learning, Cian and colleagues (2018) 

developed a model using growth curve modeling to examine the student cognitive 

engagement affected by teacher practice and components of inquiry in a five-year 

professional development program using an observation protocol. They found that 

student engagement grew significant for teachers starting at low-level practice and 

nonsignificant for teachers starting with high-level practice; the model explained the 

phases of the inquiry cycle. They suggested that teachers who focused on a specific 

component of inquiry may have facilitated higher student cognitive engagement.  

In addition, there are two alternative approaches of estimating student academic 

growth: student growth percentiles (Lockwood & Castellano, 2015) and aggregate 

student growth percentiles (McCaffrey & Castellano, 2014).  The former estimate uses 

percentile ranks of current test scores conditional on past test scores directly by modeling 

the conditional cumulative distribution functions; the later uses the mean growth 

percentiles rather than the median growth percentile to reduce statistical errors, having a 

stronger relationship to average prior achievement. 

The previous study on student achievement growth did not consider the 

differences of students’ achievements in content areas. A value-added test for student 

achievement reflected only the summative assessment results but ignored the classroom 

assessments.  In this study, instead of a value-added model, percentages of student 

achievement in four categories in pre- and post-test have been examined. TCs design the 
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assessment sheets according to content areas, so the compassion is based on the TCs’ 

teaching knowledge and formative assessment skills for their students. 

Summary 

The empirical studies discussed above show that research on the validity and 

reliability of teacher evaluations have not made a uniform conclusion. For example, some 

researchers believe using the TAP evaluation system has a positive effect on teachers’ 

teaching practice and retention. On the other hand, the TAP system was believed to have 

an undetectable impact on teacher retention and student achievement. It is unknown 

whether the time length of the participation in the TAP evaluation system is a factor for 

the yield results. More empirical studies are needed to provide evidence for the validity 

and reliability of the TAP system. In addition, most of the research on the effectiveness 

of the TAP system is funded by the NIET. Furthermore, the data used mainly the SKR 

scores and CODE charts that were entered by the evaluators in the teacher education 

programs and were analyzed by the NIET’s research team. More data of the classroom 

observations and feedback collected in other TAP school districts need to be applied to 

provide the holistic picture of assessments with reduced bias. Although some research 

acclaimed its validity and reliability in teacher evaluations, questions on its assessment 

accuracy and contextual factors have been raised. Empirical studies on the effectiveness 

of the TAP system in education institutions are small and undeveloped compared to other 

teacher evaluation systems, such as the edTPA and CalTPA.  



Texas Tech University, Yujuan Shi, August 2021 

 

50 

 

Furthermore, through the review of the literature on the evaluation of TCs’ 

teaching competency development and its impact on student achievement development, 

the longitudinal data is rarely used in measuring TCs’ professional growth and 

performance in their placement field teaching. Thus, the impact of the training TCs 

received on their teaching outcomes is vague. In addition, the interaction of variables in 

teacher education has not been thoroughly tested and could not provide full evidence for 

the reliability and validity of standardized assessments. Finally, the theoretical 

explanations for the evaluation results are absent or weak, so the significance of the 

evaluations for teachers and students was not elaborated and emphasized. 

Today’s observations are likely quite stable, given the consistently high scores, 

but probably not reflective of actual distributions in teaching quality (Polikoff, 2015). 

Assessment methods used in traditional assessments lag behind and are inadequate to 

meet the needs of a longitudinal study. Modeling for the longitudinal data assessments 

need to be developed, such as latent growth curve modeling, mediation, and cross-lagged 

models. Dynamic assessments are needed to test the developmental relationships of 

variables. Teacher evaluation systems should include multiple measures, not just 

observations or value-added alone (Kane & Staiger, 2012), specifically, multi-component 

teacher evaluation scores based on comprehensive assessment, such as a weighted 

combination of teacher and school-level value-added scores, classroom observation 

scores, and other student and administrator ratings. Changes in these variables have a 

statistically significant and robust predictive relationship with the teaching competence of 

teachers and their ability to raise student achievement growth (Whitehurst et al., 2014). 
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CHAPTER IV 

METHODOLOGY 

The objectives of this study were focused on measuring the reliability and validity 

of the TAP rubric in the TechTeach program, the changes of TCs’ TAP score, teaching 

beliefs, and their students' achievement growth. These variables within the local and 

distance programs could reveal the effect of the TAP rubric as an evaluation method on 

TCs’ teaching performance and teaching beliefs. This chapter provides the purpose of the 

study, research questions, and research design. The details of participants, sampling 

procedures, and descriptions of measurements are presented. The procedures of data 

collection, preliminary analysis, and main data analysis are also included in this chapter. 

Purpose of Statement 

This paper applied data in the year of TCs’ field replacement teaching to measure 

the psychometric properties of the TAP rubric in a teacher education program and the 

changes in TCs’ teaching performance scores. The reliability and validity of the TAP 

rubric have been tested by linking the observational evaluations to the results of K-12 

student achievement growth. The evaluation results would also provide evidence for the 

effectiveness of teacher preparation development. In this study, two central research 

questions were proposed: 
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 1.What are the psychometric properties of the TAP rubric in this teacher preparation 

program? 

1.1 What are the internal consistency reliability and construct validity of the grading with 

TAP rubric using by site coordinators and TCs’ self-assessment? 

1.2 What is the predictive validity of the TAP rubric with evidence of TCs’ self-

evaluation of teaching beliefs and student achievement for TCs’ teaching performance? 

2.What is the nature of changes in the TCs’ TAP score and their competence 

development during this program? 

2.1 What are the changes in the TCs’ teaching performance during this program? 

2.2 What are the relationships between the changes in TCs’ teaching performance, their 

teaching beliefs, and student achievement? 

2.3 What aspects of TCs’ teaching performance have been developed with the TAP 

Rubric? 

Research Context 

Based on a large public university in the southeast of the United States, 

TechTeach is a field-intensive, competency-based teacher education program with a 

regional and national reputation. This program offers elaborately developed courses and 

many opportunities for TCs to learn professional knowledge and enhance professional 

beliefs. In TechTeach, field teaching is divided into four blocks: pre-service teaching 

blocks during the initial two semesters (Block 1 & 2) and student-teaching blocks during 

the last two semesters (Block 3 & 4). TCs advance through the blocks by learning and 
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practicing various tasks such as coursework, assignments, professionalism training, and 

using technology in their placement field teaching. TCs work in P-12 schools in the local 

school district. They have their mentor teachers at the schools they work.  

The TAP assessment system was adopted by the TechTeach program in 

evaluations for TCs’ teaching performance in their field of teaching. Nineteen indicators 

of the TAP system have been adapted into 10 indicators in the TechTeach program. The 

components/keywords of the TechTeach TAP include (1) instruction planning (IP), (2) 

activities and materials (ACT), (3) classroom management (MA), (4) questioning (QU), 

(5) objectives (OB), (6) academic feedback (FEED), (7) presenting instructional content 

(PIC), (8) lesson structure and pacing (LSP), (9) knowledge on students (KS), and (10) 

thinking (TH).  

This instrument is designed to identify a range of proficiencies on its various 

indicators. On a 1-5 scale, a score of 1 represents unsatisfactory performance in a certain 

standard. A 3 represents proficiency in a certain standard. A score of 5 represents true 

excellence above and beyond what is expected of a proficient teacher on a certain 

standard. Therefore, it is not expected that a teacher must receive a score of 5 on every 

standard during an evaluation (Daley & Kim, 2010). 

In teacher preparation programs, the TAP system has been used in TCs’ field 

teaching to provide specific exemplary descriptors for them to implement teaching plans 

and instructions and for their professional development learning (Daley & Kim, 2010). 

The TAP assessment rubric provides specific exemplary descriptors for implementing 

suggested coaching question and professional development learning (Jerald & Van Hook, 
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2011). TCs are coached with the TAP system in three steps: (1) pre-conference, (2) 

classroom observation, and (3) post-conference. During the three phases, instructor/site 

coordinators guide TCs’ lesson planning, grade TCs’ field teaching performance, and 

provide them with feedback.  

In the TechTeach, the TAP indicators used in the TCs’ placement teaching are the 

main avenues for assessing their teaching performance. The TAP indicators were adopted 

in the evaluations for TCs by their site coordinators (SC) who serve as raters and coaches 

and the teacher candidates in their self-assessment. Through classroom observations, the 

SCs assessed the TCs’ classroom teaching performance with the TAP rubric and provided 

them with feedback in the pre-and post-conferences. Both the SCs and TCs need to note  

the areas of refinement and reinforcement in the field teaching. TCs can compare their 

self-evaluation score with SCs’ grading to reflect on their teaching practice. 

To guarantee the accuracy of assessments, raters receive rigorous training 

organized by both NIET and TechTeach. They must receive intensive training on 

understanding and using the TAP rubric as well as pass the online certification. While 

grading TCs in their field teaching, the site coordinators have cluster meetings to 

communicate their problems in the evaluations. On the other hand, TCs were trained by 

their instructors and SCs to assess their own teaching with the rubric.  

Meanwhile, student achievement growth has been reported by TCs in each 

classroom teaching with a pre-and post-test measurement. The proficiency levels for 

evaluating students' academic performance included exceed, meet, approach, and below. 

The percentages of students at each level in pre-and post-test were recorded and 
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compared. The area content and grade levels of students were included to detect the 

student's academic growth. In this process, TCs created the test questions according to the 

lesson content for their K-12 students, collected the test results, and analyzed the 

students’ academic growth in their lesson learning (see Appendix E).  

Research Design 

This study analyzed secondary longitudinal data from TechTeach to investigate 

the validity and reliability of the TAP rubric in predicting TCs’ teaching performance, 

and the changes of TCs’ teaching performance including reciprocal links between SCs’ 

assessment of TCs’ classroom teaching and the TCs’ self-assessment, changes in TCs’ 

teaching skills and their teaching beliefs, and the relations of TCs’ teaching competence 

and K-12 students’ academic achievement. The analysis conducted included bivariate and 

multivariate techniques such as correlation, confirmatory factor analysis (CFA), and 

growth curve modeling. The multi-perspective approach combined self-evaluations of 

teaching performance and teaching beliefs with expert (site coordinators) assessments of 

teaching performance. 

Participants 

Participants were college students (TCs) in TechTeach who graduated in 2020 

Spring. The TCs were divided into four cohorts according to their teaching assignment: 

English Literacy, Mathematics, Science, and Social Studies. They taught for K-12 

graders in the local school district. About 80% of the teacher candidates were White and 
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20% were Hispanic and other races. Twenty percent of the TCs had at least one-year Pre-

K-12 teaching experience. Ninety-five percent of the TCs were female. These TCs were 

in their field teaching in the last year of an undergraduate program and were evaluated 

with the TAP rubric during their teaching practice. Evaluations for their TAP scores, 

effect of scorings on their teaching beliefs, and student achievement can provide evidence 

of the reliability and validity of TAP rubric in teacher preparation programs. 

A total of 595 teacher candidates had the TAP scores evaluated by site 

coordinators. The numbers of TCs who participated in the surveys were different, with 

TCs’ self-report of TAP scoring (n=788), TCs’ teaching beliefs (n=617), and students' 

achievement growth (n=97). The percentages of the content area (English Language Arts, 

Math, Science, and Social Studies) in each semester varied with the types of programs 

(distance and local) (see Table 4.1). For example, math had the highest percentage in 

2019 fall (local), ELA (English Language Arts) was the determinant in 2020 spring 

(local) and 2019 fall (distance), and math and science accounted for main sections in 

2020 spring (distance). 

2 Table 4.1 Percentage of TCs’ Content Area in 2019-20 School Year 

Semester & 

Programs 

N ELA Math Science Social 

Studies 

2019 Fall Local 300 4.3% 47.35% 40.4% 4.3% 

2020 Spring Local 67 70.15% 14.93% 8.96% 4.48% 

2019 Fall Distance 295 31.53% 26.1% 18.31% 24.07% 

2020 Spring 

Distance 

190 14.13% 32.98% 33.51% 18.85% 
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In the terms of grade levels, K-5 were the determinant (see Figure 4.1-4.4), 

averagely accounting for 78% of the participants. Specifically, TCs for Grade Four had 

the highest percentage. The middle school grade (6-8) had around 15% in the local 

program and 10% in the distance program, while the high school grade (9-12) had a very 

small percentage in the local program and had none in the distance program. 

 

3Figure 4.1 Percentages of TCs' Grade Levels for Teaching in 2019 Fall Local  

 

4 Figure 4.2 2020 Spring Local 
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5 Figure 4.3 2019 Spring Distance 

 

6Figure 4.4 2020 Spring Distance 

In the current study, 11 SCs who served in the TechTeach program were 

involved. They all had at least 5-years of working experience at local K-12 schools with 

content and pedagogical knowledge accumulated in all kinds of authentic teaching 

scenarios. Six of them teach the instruction methods or other pedagogical courses in the 

TechTeach program. SCs need to entry their grading, feedback, and comments for TCs’ 

classroom teaching in the practice assessment (PA) form and walk-through form. 

Particularly, SCs’ grading and feedback serve as follow-up support for practicum in 
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addition to the pedagogical knowledge in teacher education courses (Scheeler et al., 

2009). The results of scoring were provided by the SCs in each semester with two types 

of programs: face-to-face in Lubbock (Local) and distance in Texas (TTAT, Tech Teach 

Across Texas).  

pared materials, identified students who have specific language needs, and 

assessed students’ achievement levels and lesson plans. After teaching a class, the TC 

self-graded their teaching performance by watching their filmed classroom teaching 

videos and using a rubric. They also wrote a reflection report about the strengths and 

weaknesses in their teaching. The TCs completed a survey on teaching beliefs and 

mindset at the beginning and end of their placement blocks 3 and 4. They were instructed 

to apply the TAP rubric guidelines as well as the SCs’ feedback when preparing their 

next classroom teaching. 

The SCs were responsible for coaching the TCs for lesson planning, classroom 

instruction, and reflection. Prior to a pre-conference meeting, the TCs submitted lesson 

plans and teaching materials such as texts, manipulatives, website links, and slides that 

they will use for the class. During a pre-conference meeting, the SCs provided feedback 

on the lesson plans and teaching materials and helped them articulate their teaching focus 

and strategies to meet the performance indicators in the TAP rubric. When the TCs 

delivered a planned class, the SCs observed and graded the TCs’ teaching performance 

using the TAP rubric. During the field teaching, TCs received coaching and grading from 

site coordinators. At a post-conference meeting, the SCs shared their grading and 

suggestions to the TCs and clarified what the TCs need to refine. During the field 
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teaching, TCs received coaching and grading from site coordinators.  In addition, the SCs 

had weekly group meetings with TCs and communicated with the mentor teachers 

regarding their mentoring work and evaluations on the TCs’ performance. At the end of 

each semester, the SCs evaluated the levels of the TCs’ lesson plans, instruction, and 

assessments. Both TCs and SCs used the TAP rubric to evaluate teaching performance.  

Data Sources 

 The data used for this study included (1) the TCs’ demographic information; (2) 

the SCs’ assessment for the TCs’ classroom teaching performance; (3) TCs’ self-

assessment for their classroom teaching; (4) TCs’ self-report for their teaching beliefs; 

and (5) the pre- and post-test results of (K-12 grade) students’ knowledge on the content 

(see Table 4.2). All of these elements were measured during the Block 3 and Block 4 (the 

last year of an undergraduate program) of the TCs’ field teaching.   

3Table 4.2 Study Variables 

 Data Variables Time & Note 

 Evaluation for TCs’ Teaching Performance 

A TCs’ field teaching performance 

assessment (Adapted from TAP 

rubric, NIET, 2012) 

• Instruction Plans  

• Managing Student Behavior 

• Standards and Objectives 

• Presenting Instructional Content 

• Lesson Structure and Pacing 

• Activities and Materials  

• Questioning  

• Academic Feedback  

• Knowledge on Students  

• Thinking 

3 times: pre-test, 

post-test at Block 

III and IV) 
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Table 4.2 Continued 

B TCs’ teaching performance self-

evaluation (Adapted from TAP 

rubric, NIET, 2012) 

• Same as above 3 times: pre-test, post-

test at Block III and IV 

C TC self-perception 

(Teaching Beliefs Survey, adapted 

from Teacher Self-Efficacy Survey, 

Tschannen-Moran & Hoy, 2001)) 

• Classroom Management 

(12) 

• Instructions (14) 

• Student Engagement (12) 

2 times: pre-test and 

post-test at beginning of 

Block III and IV) 

D K-12 Students’ Achievement Chart 

(TechTeach, 2020) 

Student percentage of Exceeds, 

Meet, Approaches, and Below 

in pre- and post-assessments) 

2 times: pre- and post-

test (Block III) 

 

Note: the numbers in parenthesizes of the variable’s column are the item number of each variable 

TAP Rubric 

The original TAP rubric created by NIET (2012) has 19 indicators in four 

categories of assessment: Instruction Planning, Instruction Delivery, Learning 

Environment, and Developing Professionally (see Table 1.1). In the current study, the 

SCs used the TAP rubric to evaluate the TCs’ teaching performance in ten 

domains: plans, activity and materials, management, questioning, objectives, giving 

feedback, instructions, knowledge on students, lesson structures and pacing, and thinking. 

In the comparison of both SCs’ grading for TCs and the TCs’ self-evaluations using the 

TAP rubric, the results of 10 indicators have been included. The data of TCs’ TAP scores 

are essential for addressing the psychometric property, changes of the scores and its 

effect on teaching beliefs and student achievement.  
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Teacher Candidates’ Teaching Belief Survey 

TCs’ teaching beliefs form (see Appendix C) was adapted from the teaching self-

efficacy scale (Ohio State teacher efficacy scale, OSTES, Tschannen-Moran & Hoy, 

2001). The Ohio State teacher efficacy scale (OSTES) has 24 items and has been loaded 

with three factors (classroom management, instructions, and student engagement), 

respectively. In the three-factor structure, the reliability for the teacher efficacy subscales 

were 0.91 for instruction, 0.90 for management, and 0.87 for engagement (Tschannen-

Moran & Hoy，2001). The factor structures of OSTES for preservice is less distinct than 

those for in-service teachers, so it appeared that the best solution for preservice teachers 

was a single factor. The construct validity of this scale was examined by assessing the 

correlation of this new measure and other existing measures of teacher efficacy. The total 

scores on OSTES were positively related to both the Rand items (Hoy & Woolfolk, 1993) 

with r=0.18 and 0.53, p<0.01, and Gibson and Dembo TES (1984) with r=0.64, p<0.01. 

This data helped in detecting changes of TCs’ teaching beliefs and its relations with the 

TAP scores. 

K-12 Students’ Achievement Chart 

The pretest and posttest model has been used in identifying student achievement 

growth. The TCs in each content area and grade level used the same assessment chart for 

their students. The percentages of students in four proficiency levels were been calculated 

and compared. In the pre-and post-test of K-12 grade students’ academic growth, TCs 

assessed students’ achievement levels by providing a test with six problems on the class 
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content. The ordinal performance levels were anchored by the current criterion-

referenced assessments. Specifically, students who answered all the problems and bonus 

questions in the test correctly were leveled as “exceeds”, those who answered three-

fourths of the questions correctly were leveled as “meet”, half correct leveled as 

“approaches” and less than half leveled as “below”. For each pre-and post-test, the 

percentages of students in the four mastery levels (exceeds, meet, approaches, and falls 

far below) were recorded. The pre-and post-tests were created by TCs according to the 

student learning objectives based on the TEKS. The student achievement growth yield in 

the comparison of pre-and post-test were recorded with the individual teachers. This data 

was employed in examining the relations of TAP scores and student achievement. 

Data Collection 

 The data used in the current study were collected in a school district in West 

Texas. SCs entered the data into the TAP system database. The data analysist in the 

university stored the data. The consent from site coordinators, TCs, and students was 

obtained by their signatures. 

The TCs’ demographic data were recorded when they were admitted to the 

TechTeach program. Their teaching performance data were collected at the local 

elementary schools during field teaching in the 2019-20 academic year, the last year for 

the TCs in the program. Specifically, the data collected from the SCs included: (1) 

assessment scores of and comments on the TCs’ lesson planning and classroom teaching 

and (2) responses on the TPA walk-through form. The classroom teaching assessment 
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scores for TCs included the TC’s information (the grades and subject they teach) and 

their grade in ten aspects that were adapted from the TAP rubric where five points was 

the full score for each indicator. The walk-through form mainly consisted of observation 

comments and the reinforcement (areas of strength) and refinement (areas of weakness) 

comments. 

The data collected from the TCs included (1) self-assessment scores of their 

classroom teaching with the TAP rubric, (2) self-report of teaching beliefs, (3) the pre-

and post-assessment of student’s academic achievement, (4) evaluation for SCs’ 

coaching, and (5) perception report for mentor teachers. The survey questions of TCs’ 

teaching beliefs were adapted from the Teaching Self-Efficacy Survey (Tschannen-

Moran & Hoy, 2001). The collected data were entered into the TK 20 platform 

maintained by Texas Tech’s Information Technology Division. Informed consent was 

obtained from all study participants.  

Data Analysis 

The analysis on the TCs' teaching competence included the following: (1) the 

effect of TCs’ demographic categories on the reliability and validity of the TAP rubric, 

(2) the TAP observation rating provided by site coordinators, (3) TCs’ self-grading for 

their performance with the TAP rubric, (4) the mentor teachers' evaluations for TCs' 

teaching competence, (5) TCs’ self-evaluation of their changes in teaching beliefs, and 

(6) academic growth of K-12 students who attended the TCs' classes. These data were 

measured by specific statistical methods (see Table 4.3) and analyzed to focus on the 
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research question. The measurement methods for exploring the research questions are 

enumerated below. 

4Table 4.3 The Ways of Measuring the Data 

 Data How it to be used? Measurement Focus 

A TCs’ field teaching performance 

assessment (Adapted from TAP 

rubric, NIET, 2012) 

• Cronbach’s alpha 

• EFA, CFA 

• Multiple-group MACS   

• LGCM 

(1) Internal-consistency reliability, 

(2) construct validity, (3) 

discriminant validity, (4) predictive 

validity, (5) measurement 

equivalence between different 

groups, (6) distribution normalization 

(7) variable growth 

B TCs’ teaching performance self-

evaluation (Adapted from TAP 

rubric, NIET, 2012) 

C TC self-perception 

(Teaching Beliefs Survey, 

adapted from Teacher Self-

Efficacy Survey, Tschannen-

Moran & Hoy, 2001)) 

• Cronbach’s alpha 

• EFA, CFA 

• ANOVA 

• Multilinear Regression 

• Multiple-group MACS 

(1) Internal consistency reliability, 

(2) mean, (3) correlation, (4) 

measurement equivalence, (5) 

distribution normalization 

D K-12 Students’ Achievement 

Chart (TechTeach, 2020) 

• Multinomial Regression (1) correlation 

 

Research Question 1 

The data were analyzed within the theoretical framework of professional 

development effectiveness and ZPD theory in teacher education. In preliminary steps, 

descriptive analysis was conducted to inspect distributional properties of each study 

variable within the sample as well as between sample subgroups (teaching grade, TC 

cohort, etc.). Internal consistency reliability (i.e., Cronbach’s alpha) was checked for each 

scale included in the survey questionnaires. Then, the discriminant, predictive, and 

construct validity were measured with the CFA models. 
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Reliability and Validity Study 

Inter-Consistency reliability 

In this study, the TAP rubric was tested with Cronbach’s alpha and standardized 

factor loading. Cronbach’s alpha is suitable for both categorical and continuous data and 

is most appropriately utilized when items measure different substantive areas within a 

single construct (Dunn et al., 2014). A widely accepted rule of thumb is that an alpha 

value of 0.7 indicates an acceptable low bound for scale reliability, while a value larger 

than 0.8 is good and larger than 0.9 is excellent. However, if the measure contains 

correlated measurement errors, Coronach’s alpha can either underestimate or 

overestimate scale reliability for the underlying measurement parameters (Raykov, 2001). 

Therefore, for multiple-item measures, the CFA-based method was also applied to 

estimate scale reliability. 

Item Reliability 

Exploratory factor analysis (EFA) was used to determine the factor that accounts 

for the mean-variance of the data. The EFA model can reveal the nature of the extracted 

factors and their indicators (items). Those items that had an (unstandardized) factor 

loading equal to or greater than 0.40 were deemed representative of the factor (Backhaus 

et al., 2006; Hair et al., 1998). This author constructed CFA models for the variables 

based on the findings from the preceding EFA. Then, this author evaluated factor 

loadings as a test for item reliability. An item having a standardized loading less than 
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0.50 in absolute value was considered to lack reliability because 75% (= 1 ‒ 0.502) or 

more variance of responses on that item is unique and thus unexplained by the factor 

(Kline, 2005). 

Discriminant Validity  

Confirmative factor analysis (CFA) is a statistical method often used to test a 

hypothesized factor structure that describes the relationships of observed variables with 

latent variables as well as the associations among the factors (Chou et al., 2017). The 

purpose of CFA in the present study was to test the validity of the TAP rubric by 

measuring the consistency of scores across the TAP rubric indicators. Specifically, factor 

structure demonstrated that the construct validity and factor correlations indicate the 

predictive validity. According to Bentler (1990), comparative fix index (CFI) and 

Tucker-Lewis index (TLI) values in the range of .90 and .95 are indicative of an 

acceptable model fit. The root means square error of approximation (RMSEA) and 

weighted root mean square residual (WRMR) statistics provide information on the 

difference between the sample and fitted covariance matrices as well as model parsimony 

(Chou, et al., 2017). In general, an RMSEA value less than .06 (Hu & Bentler, 1999) 

or .07 (Steiger, 2007) indicates good model fit, and WRMR values ≤.1.00 are preferred 

for an excellent model fit (Brown, 2006; Hu & Bentler, 1999). A significant likelihood-

ratio test (LRT) implies that a hypothesized model is favored over the alternative model, 

from which discriminant validity can be inferred (Chou, et al., 2017).  
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In this study, I examined the discriminant validity of the TAP rubric with factor 

correlations. Specifically, factor correlations less than .85 were considered to support 

discriminant validity for the set of factors (Kline, 2005). The hypothesized CFA model 

was against a series of nested models where the factor correlations were constrained to 

1.00 (i.e., perfect collinearity) one by one (Anderson & Gerbing, 1988). If imposing a 

1.00 correlation led to a considerable loss in model fit—∆CFI of .002 (Meade et al., 

2008) or .01 (Cheung & Rensvold, 2002) and/or ∆RMSEA of .015 (Chen, 2007), the 

hypothesized model was favored over the alternative models, from which discriminant 

validity can be inferred.  

Predictive Validity 

A multilinear regression was applied between the TAP rubric (independent 

variable) and TCs’ teaching beliefs and student achievement for TCs’ teaching 

performance (dependent variables) (see Figure 4.5). Specifically, since student 

achievement is based on the pre-and post-test results, multinomial regression has been 

used to test the correlation of student achievement (dependent variable) and TAP rubric 

scores in four-time points (independent variables). Multinomial regressions were applied 

to test the correlations of students’ achievement changes (categorical data) and TCs’ 

teaching practice development. Furthermore, a series of multiple-group mean and 

covariance structure (MACS) models have been applied to confirm measurement 

equivalence of the TAP rubric across different TC subgroups—i.e., grade level, content 

area, and school district (see Lee et al., 2011; Little & Lee, 2015). 
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7Figure 4.5 Measurement Methods for Using Research Question One 

Construct Validity 

To test the validity of the TAP rubric in TCs’ field teaching in the TechTeach 

program, descriptive statistics such as t-test, analysis of variance (ANOVA), and 

repeated-measures multivariate analysis of variance (RM-MANOVA) were used. A t-test 

refers to a statistical process for determining whether the means for two different groups 

are the same or not (Frederick & Wallnau, 2002). In this study, a t-test was used to test 

the mean differences of TCs’ performance in grade level, school district, content area, 

and coaching by site coordinators and mentor teachers. For a t-test, if p<.05, then there 

is a mean difference between groups. The Levene’s test was used to check the 

homogeneity of variance. If the Levene’s test is significant, the assumption of 

homogeneity of variances is violated (Field, 2009). In addition, an ANOVA is a statistical 

procedure for evaluating the mean differences between two or more groups (Frederick & 

Wallnau, 2002). A one-way ANOVA could compare the means of more than two 

independent groups, for example, school district, content areas, and grade level in the 

current study. Furthermore, RM-MANOVA was used to examine change in some 

variables (e.g., TC’s teaching performance and teaching beliefs) during field teaching 

(i.e., time effect) and subgroup (e.g., teaching subject, grade) differences in this change 
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(i.e., time-by-group interaction). A multivariate analysis of variance (MANOVA) was 

used with the means of the indictors of time point 1 and time point 2 for each teacher. 

The consistency of scores across the subgroups of TCs helps to detect the inter-rater 

reliability and predictive validity of the TAP rubric. When the interaction was significant 

at .05 alpha level, marginal means were pairwise compared between subgroups at an 

alpha level reduced to control for Type I error.  

Research Question 2 

Growth Patterns of the Variables  

In the current study, panel designs were applied for examining the reciprocal 

relationships of the variables, and latent growth curves were employed for measuring the 

changes of each variable over the one academic year. The latent variable model removes 

measurement error from the constructs, allowing the predictive relations between 

constructs to be estimated with much greater accuracy. When testing the time invariance 

of the model, the panel designs depict the same model when each construction is 

measured by three observed indicators (e.g., survey items, subscales, observations). 

A fundamental observation in the TCs’ field teaching is that their teaching 

competence changed over time, but not necessarily in the same approach or at the same 

rate (Smit, 2014). Latent growth curve modeling (LGCM) permits straightforward 

examination of intraindividual (within-person) changes over time as well as 

interindividual (between-person) variability in intraindividual change (Preacher et al., 

2008). The LGCM can model change and present the antecedents and consequents of 
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change (Cian et al., 2018). A latent growth model can be represented as a special case of 

structural equation modeling (SEM) (Preacher et al., 2008). SEM is a general modeling 

framework for specifying and testing hypothesized patterns of relationships among sets 

of variables, some of which are measured (observed) while others are latent (unobserved) 

(Little, 2013). In LGCM, the measured variables are repeated measures of the same 

variable, while the latent variables of primary importance represent patterns or aspects of 

change in the variable (Preacher et al., 2008). With LGCM, it is possible to verify the 

supposed structure of the measuring model for teaching competence (see Figure 4.6). 

 

 

8Figure 4.6 Measurement Methods Using for Research Question Two 

 In a basic LGCM, the factors are specified to represent aspects of change and are 

defined by specifying factor loadings of repeated measures of variables. The intercept 

factor represents the level of the outcome measure, y, at which the time variable equals 

zero, and the slope factor represents the linear rate at which the outcome measure 

changes (Preacher et al., 2008). Loadings on the intercept factor are fixed to 1.0 to 

represent the influence of a constant on the repeated measures. Loadings on the slope 

factor are fixed to a linear progression to represent linearly increasing growth over time 

(see figure 4.7). The covariances among these aspects of change can be estimated by 

specifying covariance paths among factors (Preacher et al., 2008). 
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9Figure 4.7 Growth-Curve Model with Latent Constructs 

Hypotheses in LGCM can be tested by assessing the statistical and practical 

significance of model parameters, including the means of the intercept and slope factors 

and the variances and covariances among aspects of changes (Preacher et al., 2008). An 

informal test of the significance of a parameter is conducted by dividing the point 

estimate by its standard error; if the ratio exceeds about 2.00 (1.96 in a large sample), the 

parameter estimation is viewed to be significantly different from zero at the .05 level 

(Cian et al., 2018). The determination of practical significance depends heavily on the 

context. 

In the current study, LGCM was fitted separately for the study variables (teaching 

performance, teaching beliefs, etc.) to identify the pattern of TCs’ teaching competence 

changes during field teaching. The modeling results are expected to reveal TCs’ teaching 

progress, for example, a slow and then more rapid increase, or an increase followed by a 

decrease. The changes of intraindividual and interindividual variability in the TCs’ 
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teaching performance have been measured. The different levels in content areas and 

grades have been considered as the subgroups. Moreover, the observational evaluations 

such as TCs’ teaching beliefs and their self-assessment, and mentor teachers’ evaluation 

for TCs’ corporates as measured variables, while other unobserved variables were 

presented as the latent variables. Promoting students’ learning and proficiency in 

academic achievement is one destination of teaching effectiveness. In this study, the 

changes of K-12 student’s achievement growth during the field teaching were measured 

with LGCM to support the effectiveness of teacher candidates’ teaching. The measured 

and latent variables for the student’s achievement growth were tested in the measurement 

as well.            

The model can explain the variances in content areas and grade levels. TCs’ 

overall TAP scores can predict students’ achievement gains, while some of the sub-scores 

can be associated with students’ achievement growth. To describe the magnitude of the 

relationships, the effect size was estimated by contrasting predicted achievement of 

students of TAP teachers with the lowest observed TAP scores and the highest observed 

TAP scores.  

Summary 

           The methodological choices in this study were based on the two research 

questions. The procedure, sampling, data collection procedures, and analysis methods, all 

allowed for an in-depth investigation that addressed the research questions. The reliability 

and validity of the TAP rubric in TechTeach were measured with CFA techniques, 
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especially factor structure, and factor correlations. The longitudinal data in the teacher 

education program allowed for a greater understanding of the TCs’ competence 

development in their field of teaching. By using LGCM, the changes of TCs’ teaching 

competence and its latent covariance have been measured and analyzed. During the 

measurement, both the value-added scores and classroom observations results included 

scoring with the TAP rubric and written comments were analyzed with statistic 

measurements and modeling. The findings could lead to a better understanding of the 

application of standards evaluations for TCs and a further discussion for the teacher 

preparation program that shapes and improves TCs’ teaching competency.  
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CHAPTER V 

RESULTS 

The purpose of this study was to examine the effectiveness of the TAP rubric in 

improving TCs’ teaching competence, include their teaching beliefs, self-evaluation for 

teaching performance, and their students’ achievement growth. This study focused on the 

development of TCs’ teaching performance as it offers a solid understanding of the 

potential strength of the TAP rubric and the variables that predict the TCs’ growth of 

teaching competence. 

This chapter begins with a report of the participants’ demographics and the 

descriptive statistics for the variables, including the comparison of the TCs’ TAP scores, 

TCs’ teaching beliefs, and their students’ achievement growth. Separate sections are 

presented for the results associated with each of the research questions. The two central 

questions of this study were: (1) the psychometric properties of the TAP rubric in the 

TechTeach program; (2) and the nature of changes in the TCs’ TAP scores and their 

competence development during the field teaching. For the sub-questions, the reliability 

and validity of the TAP rubric used in this program and the relationships of changes in 

TAP scores, teaching beliefs, and student achievement growth were examined. 

Descriptive Results of the Variables 

The results of pre-and post-evaluation of the variables are presented in this section 

to demonstrate the changes and comparison in TCs' teaching performances, teaching 
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beliefs, and their students’ academic achievement growths. Specifically, the changes in 

TCs’ TAP scores, their teaching beliefs, and student achievement were detected. The 

changes of percentages of TCs who earned score 3 (proficient) are presented. The TAP 

scores of TCs’ self-evaluations were compared to the scoring provided by SCs. The 

growth of TCs’ teaching beliefs and their student academic assessment were analyzed for 

the value-added model.  

TCs’ TAP Scores Evaluated by SCs 

The results show that the TCs’ teaching competence in the ten indicators 

improved significantly (see Table 5.1). In the first semester of the local program, the 

items that had higher scores included Instruction Planning, Activities and Materials, 

Standards and Objectives, and Presenting Instructional Content. The items that had lower 

scores were Questioning, Thinking and Lesson Structure and Pacing. Feedback and 

Teacher Knowledge about Students had medium scores. For the distance program, the 

results were similar to those in the local program, but feedback had the lowest mean 

score. 

In the second semester, the TAP scores for each item increased dramatically, 

especially for the items had lower score in a previous semester. For example, in the local 

program, the mean values of Questioning, Thinking and Academic Feedback increased 

significantly. Lesson Structure and Pacing, however, increased slowly compared with the 

other items. In the distance program, Academic Feedback, Questioning, Thinking, 

Teacher Knowledge about Students and Lesson Structure, and Pacing increased 
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significantly. The items had lower and higher scores consistent with the areas of 

reinforcement and refinement for TCs. 

The SCs also commented on the areas the TCs need to reinforce and refine. In the 

first semester of local program, Activities, and Materials, and Presenting Instructional 

Content accounted higher percentages for reinforcement while Presenting Instructional 

Content, Lesson Structure and Pacing, Academic Feedback, and Managing Student 

Behavior had higher percentages recommended for refinement. For the second semester 

of a local program, Academic Feedback, Presenting Instructional Content, Questioning, 

and Activities and Materials were coded for reinforcement, while Lesson Structure and 

Pacing, Presenting Instructional Content, and Managing Student Behavior were 

recommended for refinement. 

For the distance program, in the first semester, items Activities and Materials, and 

Presenting Instructional Content were graded as areas for reinforcement, while Presenting 

Instructional Content, Managing Student Behavior, Questioning, and Academic Feedback 

were areas to refine. In the second semester, Activities and Materials, Presenting 

Instructional Content, and Teacher Knowledge about Students were viewed as areas of 

reinforcement, meanwhile Presenting Instructional Content and Questioning were 

indicated for refinement. The Presenting Instructional Content item appeared with higher 

percentages in both reinforcement and refinement. Some items had low percentages for 

both reinforcement and refinement, for example, Instruction Planning, Standards and 

Objectives, Teacher Knowledge about Students, and Thinking. 
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5 Table 5.1 Mean Values, Standard Deviations, and Percentages of Reinforcement and Refinement of the TAP Scores 

              Indicators IP  ACT MSB QU SO FEED PIC LSP TKS TH 

2019 

Local 

n=267 

Mean 2.10 2.18  1.88 2.02 1.92 2.05 1.87 1.95 1.84 

SD 0.84 0.86  0.72 0.80 0.78 0.83 0.75 0.81 0.72 

Reinforcement 

(%) 

2 25.36 7.8 9.28 9.3 13.21 25.71 1.78 2.85 2 

Refinement (%) 3.57 5.71 13.21 11.43 6.07 12.14 17.85 18.57 6.07 5 

2020 

Local 

n=67 

Mean 2.99 3.09 2.82 2.91 2.88 2.85 2.90 2.73 2.80 2.89 

Reinforcement 

(%) 

1.5 16.41 5.97 16.41 4.48 20.90 16.41 0 4.48 7.46 

Refinement (%) 0 2.99 17.91 5.97 4.48 7.46 17.91 32.84 7.46 2.99 

2019 

TTAT 

n=294 

Mean 2.16 2.21  1.90 2.12 1.73 2.07 1.95 1.97 1.81 

SD 0.61 0.68  0.66 0.65 0.67 0.65 0.68 0.65 0.67 

Reinforcement 

(%) 

2.38 31.63 9.86 8.16 6.46 4.42 23.13 9.86 2.72 1.02 

Refinement (%) 1.70 5.44 10.54 10.88 5.78 11.22 26.53 6.80 17 2.04 

2020 

TTAT 

n=191 

Mean 2.74 2.80 2.78 2.67 2.69 2.63 2.69 2.70 2.62 2.57 

Reinforcement 

(%) 

2.09 24.08 6.28 9.95 5.24 4.19 13.61 2.62 11.52 3.67 

Refinement (%) 7.33 6.28 7.33 10.47 4.19 7.33 13.09 6.28 6.81 7.90 
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In terms of the percentages of TCs, levels 2 and 3 (proficient) accounts the most 

for each item in the 5-scale scoring (see Table 5.2). Level 5 (exemplary) had no 

percentage in all the semesters and two types of programs. In the 2019 fall semester for 

the local program, among the ten items, four indicators including (1) Activities and 

Materials, (2) Management Student Behavior, (3) Instruction Planning, and (4) 

Presenting Instructional Content had a higher percentage at the range of scoring 3; while 

the other four indicators, (1) Questioning, (2) Academic Feedback, (3) Lesson Structure 

and Pace, and (4) Thinking accounted for lower percentages at scoring 3. Standards and 

Objectives and Teacher Knowledge of Students had medium percentages. In the 2020 

spring semester, the percentages of all the ten indicators at scoring 3 increased 

significantly, especially for the indicators that had lower percentages. The indicators that 

increased more than 50% in the scoring 3 included (1) Instruction Planning, (2) 

Questioning, (3) Standards and Objectives, (4) Academic Feedback, (5) Lesson Structure 

and Pacing, (6) Teacher Knowledge of Students, and (7) Thinking. The other three 

indicators, Activities and Materials, Managing Student Behavior and Presenting 

Instructional Content increased more than 30%. 

For the distance program, indicators with higher and lower percentages in the 

range of scoring 3 were similar to those in the local program. Half of the indicators 

started with lower percentages than in the local program at scoring 3.  In contrast, 

indicators that had lower percentages in the local program accounted for higher 

percentages in the distance program, including Managing Student Behavior, Lesson 

Structure and Pacing, Standards and Objectives, Questioning, and Thinking. In the 2020 
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spring semester, although all the indicators increased in their percentages at scoring 3, the 

increase was lower than it was in the local program. Most of the indicators, except for 

Managing Student Behaviors, increased more than 30% at the scoring 3 in the second 

semester of the school year.  

Furthermore, the local program started higher in the percentages of scoring 3 and 

increased faster than it in the distance program. For TCs, some areas in the lesson 

preparation were easier, such as Activities and Materials, Managing Student Behavior, 

Instruction Planning, and Presenting Instructional Content, while some areas that required 

higher and in-depth strategies were difficult for them, such as Questioning, Academic 

Feedback, Lesson Structure and Pace, and Thinking. 

The scoring with the TAP rubric provided by the SCs showed that the TCs’ 

teaching performances improved during the school year. The TCs made progress in all 

the indicators, especially the areas where they had been reported as weak and 

unsatisfactory. For example, they performed much better in the indicators including 

Instruction Planning, Questioning, Standards and Objectives, Academic Feedback, and 

Thinking. They also enhanced their performance in other indicators, such as Activities 

and Materials, Managing Student Behavior, Instruction Planning, and Presenting 

Instructional Content.
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6 Table 5.2 Percentages of 5-Scale TAP Rubric for TCs in Each Semester 

Note: (5) Exemplary; (4) Exemplary; (3) Proficient; (2) Proficient; (1) Unsatisfactory

 IP ACT MSB QU SO EEED PIC LSP TKS TH 

2019 

Local 

(5) 0 0 0 0 0 0 0 0 0 0 

(4) 0.34 0.66 0 0 0.34 0 0.33 0 0 0 

(3) 33.56 41.53 34.24 14.95 26.85 19.67 31.10 16.33 25.25 12.00 

(2) 56.38 49.17 55.93 74.09 63.09 66 58.19 68.33 59.47 73.67 

(1) 9.73 8.31 9.83 10.96 9.73 14.33 10.37 15.33 14.95 14.33 

2020 

Local 

(5) 0% 0 0 0 0 0 0 0 0 0 

(4) 5.97 22.39 7.46 6.06 4.48 0 13.43 1.49 1.52 4.55 

(3) 86.57 64.18 68.66 78.79 79.10 84.85 62.69 70.15 77.27 80.30 

(2) 7.46 13.43 22.39 15.15 16.42 15.15 23.88 28.36 21.21 15.15 

(1) 0 0 1.49 0 0 0 0 0 0 0 

2019 

TATT 

(5) 0 0 0 0 0 0 0 0 0 0 

(4) 0.68 1.7 0.34 0 0 0.34 0 0 0.68 0.68 

(3) 25.94 30.61 38.57 17.35 27.46 11.82 24.74 21.02 17.91 12.59 

(2) 61.77 54.76 46.08 55.44 56.61 48.65 56.7 53.22 58.78 53.74 

(1) 11.6 12.93 15.02 27.21 15.93 39.19 17.87 26.76 21.96 32.99 

2020 

TATT 

(5) 0 0 0 0 0 0 0 0 0 0 

(4) 3.33 4.42 1.56 0.53 1.11 0.53 1.66 2.76 1.06 0 

(3) 57.78 57.46 62.50 57.98 60.00 59.04 58.56 53.59 55.85 54.79 

(2) 21.11 16.02 17.19 27.13 21.67 25.53 23.2 24.86 27.66 32.45 

(1) 2.22 2.21 1.04 1.06 2.78 3.72 2.76 1.1 3.19 3.19 
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TCs’ Self-Report of TAP Scores 

In the terms of TCs’ self-evaluation with the TAP rubric, the percentages of ten 

TAP indicators increased in the second semester of the school year for TCs in both local 

and distance programs (see Table 5.3). They believed that their teaching competencies 

improved during the field teaching. The initial percentages at score 3 of each indicator 

were similar in the local and distance programs. The percentages started a bit higher and 

increased faster in the local programs than in the distance program. The most significant 

increase happened with the indicators of Questioning, Teacher Knowledge of Students, 

Academic Feedback, and Thinking. For TCs in the local program, most indicators 

increased more than 30%. The most significant increase happened with the indicators of 

Questioning, Teacher Knowledge of Students, Academic Feedback, and Thinking.  

Furthermore, I compared the scores provided by the SCs and the TCs themselves 

at score 3 both in local and distance programs. For TCs in the local program, the results 

of their self-evaluation with the TAP rubric were similar to the evaluations provided by 

the SCs. However, TCs in the distance program evaluated their teaching performance 

higher than the SCs did. In the second semester of the school year, most of the indicators 

in the TCs’ self-evaluation were lower than the ones that the SCs provided. 
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Table 5.3 Comparison of Percentages for Each Item Graded as Proficient by SCs and TCs 

 

 IP (%) ACT (%) MSB 

(%) 

QU 

(%) 

SO (%) FEED 

(%) 

PIC (%) LSP (%) TKS (%) TH (%) 

2019 

Local 

(3) 

SCs’ 33.56 41.53 34.24 14.95 26.85 19.67 31.10 16.33 25.25 12.00 

TCs’ 35.74 41.27 36.00 21.03 34.26 16.73 29.88 18.25 28.57 13.89 

2020 

Local 

(3) 

SCs’ 86.57 64.18 68.66 78.79 79.1 84.85 62.69 70.15 77.27 80.30 

TCs’ 78.20 70.51 69.23 69.23 71.79 66.67 62.82 61.53 73.08 70.51 

2019 

TATT 

(3) 

SCs’ 25.94 30.61 38.57 17.35 27.46 11.82 24.74 21.02 17.91 12.59 

TCs’ 32.64 35.95 40.83 23.46 36.63 15.23 27.69 20.99 32.23 21.49 

2020 

TATT 

(3) 

SCs’ 57.78 57.46 62.5 57.98 60.00 59.04 58.56 53.59 55.85 54.79 

TCs’ 57.14 54.76 63.10 45.24 59.52 39.29 48.81 46.43 54.76 38.10 
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The mean of the TCs’ self-evaluation with TAP rubric presented for the 

comparison with the scores provided by the site coordinators. The TAP scores increased 

from the first semester to the second semester (see Table 5.4). For the local program, the 

TCs graded themselves lower in the indicators of Academic Feedback, Thinking, and 

Lesson Structure and Pacing, while grading higher scores for their Activities and 

Materials, Instruction Planning, Managing Student Behavior, and Standards and 

Objectives. In the second semester, the areas that TCs graded lower in the first semester 

increased significantly. For the distance program, the TAP items scored higher by the 

TCs were similar to the results in the local program, but it is worthy to notice that in the 

second semester they scored items lower than the results in the local program, including 

Academic Feedback, Lesson Structure and Pacing, Teacher Knowledge about Students, 

Thinking, and Questioning. Compared to the scores provided by SCs, the TCs graded 

themselves with higher values in the first semester, but lower scores in the second 

semester. 

7 Table 5.4 Mean Values of TAP Scores Reported by Teacher Candidates 

 IP  ACT MSB QU SO FEED PIC LSP TKS TH 

2019 

Local 

SCs’ 2.10 2.18  1.88 2.02 1.92 2.05 1.87 1.95 1.84 

TCs’ 2.34 2.39 2.29 2.09 2.28 1.98 2.20 2.00 2.19 1.96 

2020 

Local 

SCs’ 2.99 3.09 2.82 2.91 2.88 2.85 2.90 2.73 2.80 2.89 

TCs’ 2.84 2.88 2.70 2.74 2.77 2.69 2.79 2.62 2.74 2.74 

2019 

TTAT 

SCs’ 2.16 2.21  1.90 2.12 1.73 2.07 1.95 1.97 1.81 

TCs’ 2.23 2.35 2.35 2.04 2.32 1.81 2.20 1.96 2.24 2.01 

20120 

TTAT 

SCs’ 2.74 2.80 2.78 2.67 2.69 2.63 2.69 2.70 2.62 2.57 

TCs’ 2.63 2.69 2.66 2.47 2.66 2.41 2.61 2.42 2.57 2.37 
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           The TCs reported the areas they thought need to be reinforced and refined. In the 

first semester of the local program, TCs believed that Activities and Materials, Presenting 

Instructional Content, and Managing Student Behavior were the areas for them to 

reinforce, while Questioning, Academic Feedback, and Lesson Structure and Pacing were 

viewed as the areas for refinement (see Table 5.5). For the second semester of the local 

program, TCs contended that Activities and Materials, Presenting Instructional Content, 

and Questioning needed to be reinforced while Questioning, Lesson Structure and 

Pacing, Academic Feedback, and Managing Student Behavior still needed to be refined. 

 For the distance program in the first semester, Activities and Materials, Managing 

Student Behavior, and Presenting Instructional Content were graded as areas of 

reinforcement while Questioning, Academic Feedback, and Lesson Structure and Pacing 

were believed to needed to be refined. In the second semester, Activities and Materials, 

Presenting Instructional Content, and Questioning were viewed as areas of reinforcement, 

while Lesson Structure and Pacing, Managing Student Behavior, and Teacher Knowledge 

about Students were highlighted for refinement. Compared to SCs, the TCs graded 

themselves higher in the areas for reinforcement.  

Some items, for example Managing Student Behavior and Lesson Structure and 

Pacing, were viewed as areas for reinforcement by TCs but graded lower by the SC. 

From the TCs’ self-report of the areas for reinforcement and refinement, they had 

difficulties in Questioning, Academic Feedback, and Lesson Structure and Pacing. Some 

items had low percentages for both reinforcement and refinement, including Instruction 

Planning, Standards and Objectives, Teacher Knowledge about Students, and Thinking. 
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8Table 5.5 Comparison of Percentages of Reinforcement and Refinement for Each Item Provided by SCs and TCs 

                      Percentages (%) 

Semester                            

IP ACT MSB QU SO FEED PIC LSP TKS TH 

2019 

Local 

n=537 

Reinforcement SCs’  2 25.36 7.8 9.28 9.3 13.21 25.71 1.78 2.85 2 

TCs’ 4.28 24.95 14.71 10.99 10.06 4.47 13.58 7.45 5.96 2.61 
Refinement SCs’ 3.57 5.71 13.21 11.43 6.07 12.14 17.85 18.57 6.07 5 

TCs’ 1.12 4.47 10.61 16.39 3.72 18.62 11.92 18.25 6.15 7.82 

2020 

Local 

n=79 

Reinforcement SCs’ 1.5 16.41 5.97 16.41 4.48 20.90 16.41 0 4.48 7.46 

TCs’ 0 24.05 8.86 12.66 7.59 11.39 17.72 2.53 6.33 6.33 
Refinement SCs’ 0 2.99 17.91 5.97 4.48 7.46 17.91 32.84 7.46 2.99 

TCs’ 1.27 5.06 11.39 20.25 5.06 12.66 10.13 17.72 8.86 3.80 

2019 

TTAT 

n=542 

Reinforcement SCs’ 2.38 31.6 9.86 8.16 6.46 4.42 23.13 9.86 2.72 1.02 

TCs’ 4.24 24.91 14.76 10.89 9.96 4.43 13.47 7.38 5.90 2.58 
Refinement SCs’ 1.70 5.44 10.54 10.88 5.78 11.22 26.53 6.80 17 2.04 

TCs’ 1.11 4.43 10.52 16.24 3.69 18.45 11.99 18.27 6.09 7.75 

2020 

TTAT  

n=85 

Reinforcement SCs’ 2.09 24.08 6.28 9.95 5.24 4.19 13.61 2.62 11.52 3.67 

TCs’ 2.35 24.71 9.41 11.76 5.88 5.88 17.65 8.23 8.23 0 
Refinement SCs’ 7.33 6.28 7.33 10.47 4.19 7.33 13.09 6.28 6.81 7.90 

TCs’ 5.88 5.88 13.94 11.76 5.88 8.24 7.06 16.47 14.12 8.24 
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Results of TCs’ Teaching Beliefs 

The TCs’ teaching beliefs changed during the school year 2019-20 (see Table 

5.6). The increase of TCs’ self-report of their teaching beliefs indicated that the TCs were 

more confident in their ability to accomplish teaching tasks at the end of the school year. 

In addition, TCs in distance programs gave themselves higher scores than their peers in 

the local program. 

The survey of teaching beliefs (see Appendix C) mainly consisted of three 

sections, teaching self-efficacy, teaching with diverse students, and communication with 

students’ families. From the results of the survey, TCs have higher confidence in 

instructions and teaching strategies (see the mean values in item 1 to item 14) but lower 

confidence in teaching students with diverse cultural and linguistic backgrounds and 

communicating with students’ families (item 15 to item 38).  

Specifically, among the mean scores of each item in the survey, item 11 (“How 

much can you assist families in helping their children do well in school?”), item 24 

(“Greet English Language Learners with a phrase in their native language.”) and item 34 

(“Communicate with the parents of English Language Learners regarding their child’s 

achievement.”) had the lowest scores, while item 7 (“How much can you do to get 

students to believe they can do well in school work?)”, item 17 (“Build a sense of trust in 

my students.”) and item 26 (“Develop a personal relationship with my students.”) had the 

highest scores.  
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Table 5.6 Item Mean Values of Teaching Beliefs in Each Semester 

Items 2019 Fall Local 2020 Spring 

Local 

2019 Fall TATT 2020 Spring 

TATT 

TB1 7.12 8.17 8.39 8.65 

TB2 7.19 7.80 7.86 8.91 

TB3 6.82 7.52 7.99 8.46 

TB4 7.57 8.31 8.36 8.72 

TB5 6.81 8.06 7.11 8.27 

TB6 7.42 8.04 8.29 8.40 

TB7 8.01 8.55 8.62 9.10 

TB8 6.91 8.09 7.93 8.91 

TB9 6.82 8.24 7.53 8.33 

TB10 6.97 7.74 7.58 8.33 

TB11 5.69 6.90 7.13 8.16 

TB12 6.64 7.99 7.76 8.62 

TB13 6.67 7.82 7.50 8.35 

TB14 6.09 7.49 7.24 8.25 

TB15 7.15 8.57 7.92 8.90 

TB16 7.07 8.12 7.58 8.60 

TB17 8.65 9.24 9.21 9.45 

TB18 7.31 8.22 8.18 9.00 

TB19 7.75 8.67 8.47 9.40 

TB20 7.22 8.33 8.61 9.15 

TB21 7.87 9.08 8.74 9.35 

TB22 7.12 8.12 7.87 8.90 

TB23 7.15 8.31 8.24 8.85 

TB24 5.87 6.94 8.05 9.10 

TB25 7.14 8.12 8.21 9.40 

TB26 8.81 9.29 9.00 9.70 

TB27 6.34 7.27 8.32 9.25 

TB28 6.55 7.57 7.68 8.80 

TB29 7.06 8.16 7.71 8.90 

TB30 6.72 7.80 7.41 8.90 

TB31 6.49 8.08 7.58 8.95 

TB32 6.79 7.98 7.42 8.75 

TB33 6.97 8.39 8.24 9.50 

TB34 6.08 7.27 7.59 8.95 

TB35 6.52 7.65 7.39 8.50 

TB36 6.83 8.14 8.16 9.03 

TB37 7.96 8.94 8.61 9.28 

TB38 7.12 8.30 8.13 9.15 
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Results of Student Achievement Growth 

 The TCs whose student achievement growth had been collected were from the 

2019 fall semester in the local program. Among them, 90% were from grade K-5, and 

50% were teaching Math, 42% teaching Science, and 8% teaching ELA and Social 

Studies (see Table 5.7). The student achievement growth during the TCs’ classroom 

teaching has been calculated with the percentage of students who reached levels of 

exceeding and meet in 2019 fall. The positive value indicated an increase in the number 

of students who performed well as expected. With the outcomes (n=99), 88.3% of 

students made positive growth in academic performance, while 10.6% performed the 

same or worse in post-assessments. Among the content areas, the students had 19% 

negative changes and 78% increase in math and 10% negative changes and 90% positive 

changes in science achievement. Overall, the students’ achievements improved between 

the two field teachings provided by the TCs. 

9 Table 5.7 Parameters of Student Achievement Growth 

Percentage of 

Growth (%) 

Math Science ELA Social Studies 

Negative 

Growth 

19 10 0 0 

Positive 

Growth 

78 88 90 100 

No Growth 3 2 10 0 

n 48 40 8 3 
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Reliability and Validity of TAP Rubric in the TechTeach 

In this section, I examined the reliability and validity of the TAP rubric used in 

the TechTeach program by calculating Cronbach’s alpha and using the CFA model and 

multilinear regression model. The results of the tests and models revealed the 

psychometric properties of the TAP rubric in a specific teacher preparation program. It 

can be a reference for other teacher education programs to assess their teacher evaluation 

rubric and measurements. 

Inter-Consistency Reliability and Validity of the TAP Rubric 

The values of Cronbach’s alpha of the TAP scoring provided by SCs in each 

semester with TCs in local and distance sessions are presented below (see Table 5.8). 

After merging the data, the value of Cronbach’s alpha increased to 0.93. These results 

show that the inter-consistency reliability of the TAP rubric in the TechTeach program is 

excellent. The standard deviation (SD) of each item in the test also indicated satisfactory 

reliability of the rubric in this program. The average value of the TAP evaluations in 

other teacher professional programs is above 3.5. However, the mean values of the TAP 

scores in this study are below 3, which might be caused by the participants being TCs, 

not in-service teachers. 
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10Table 5.8 Descriptive Statistics of TCs’ Classroom Performance Scoring with TAP 

Rubric 

 

Data Sources N Cronbach’s Alpha mean SD 

2019 Fall-Local 283 0.89 2.1 0.42 

2019 Fall-TTAT 170 0.87 2.9 0.33 

2020 Spring-Local 67 0.90 2 0.48 

2020 Spring-TTAT 295 0.91 2.7 0.39 

Merged Data 881 0.93 2.3 0.55 

 

Furthermore, the correlations between the items of the TAP rubric are all above 

0.6 (see Figure 5.1) which indicated the predictive validity of the TAP rubric in 

TechTeach program.  

10 Figure 5.1 Correlations of the Ten Items of TAP Rubric 
 

Discriminant Validity of the TAP Rubric 

In the TAP rubric designed by NIET (2012), 19 items are assigned to four 

categories: Instructions, Learning Environment, Designing and Planning Instruction, and 

Responsibilities. In this study, among the 10 items of the TAP rubric, only Managing 

Student Behavior and Instructional Plan belong to the Learning Environment and 

Designing and Planning Instructions, respectively. Other items were included in 



Texas Tech University, Yujuan Shi, August 2021 

92 

 

Instruction. Therefore, this author assumed that the covariance among items is due to a 

single common factor (see Figure 5.2).  

 

 

11 Figure 5.2 PCA Analysis Results of TAP Rubric 

The conventional method, scree test (Cattell, 1966) and principal component 

analysis have been used to determine the factors that account for meaningful variance of 

the data.  Testing with EFA and principal component analysis (PCA), the TAP rubric 

seemed performing well with one-factor model. Moreover, as presented (see Figure 5.3) 

in PCA model, the results showed that the TAP rubric matches a one-factor model. 
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12 Figure 5.3. PCA Results for TAP Rubric with 10-Items 

 With the results of a one-factor model of the TAP rubric with SCs’ evaluation for 

TCs and TCs’ self-evaluation report, most indicators yielded satisfactory values, such as 

Root Mean Square Error of Approximation (RMSEA), Standardized Root Mean Square 

Residual (SRMR), Comparative Fit Index (CFI), and Tucker-Lewis Index (TLI) (see 

Table 5.9).  Most values of RMSEA were <0.08 and SRMR were <0.05, while values of 

CFI and TLI were in the range of .90 and .95. The results of the CFA model fit indicated 

the positive discriminant validity and predictive validity of the TAP rubric in the 

TechTeach program. A few values of the main indicators (e.g., RMSEA values in the 

TAP rubric for the distance program and TLI values for the distance program) were 

beyond the reasonable ranges, which may suggest the need for further tests. 
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11Table 5.9 Values of Main Indicators with the One-Factor Model Fit for TCs 

 RMSEA SRMR CFI TLI 
2019 Fall-Local 0.088 0.046 0.970 0.961 
2019 Fall-TTAT 0.092 0.046 0.927 0.906 
2020 Spring-Local 0.080 0.052 0.938 0.921 
2020 Spring-TTAT 0.149 0.053 0.910 0.884 

2019 Local TCs’ 

Self-Evaluation 

0.082 0.033 0.959 0.942 

2019 TATT TCs’ 

Self-Evaluation 

0.074 0.033 0.970 0.957 

2020 Local TCs’ 

Self-Evaluation 

0.118 0.050 0.927 0.898 

2020 TATT TCs’ 

Self-Evaluation 

0.128 0.064 0.889 0.844 

 In the terms of the factor structure of TCs’ teaching beliefs, the PCA result showed 

that only one factor is primary, and other factors had limited significance (see Figure 

5.4). After using an EFA to test the appropriate factors in this survey, a two-factor 

solution was inspected to identify salient indicators (items) of each individual factor. The 

two factors for local TCs’ reaching belief are generated as Confidence of Classroom 

Instructions (CDI) and Instructions for Students’ Cultural and Linguistic Background 

(ISB). Of those 38 items in the initial pool, 10 items had a factor loading smaller than 

0.50, and they were excluded from further analyses. These 10 items were more related to 

the TCs dealing with students with diverse cultural and linguistic backgrounds and 

communication with their families. Table 5.10 shows the 10 excluded items and the 28 

reserved with the CFA model.  
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13 Figure 5.4 PCA Results for Teaching Beliefs Survey with 38-Items 

 

The model results presented that the factor correlation (0.723) was significant and 

in the expected directions. Since the factor correlation is less than 0.85, it suggests 

adequate discriminant validity for the three factors. Further, significant results of CFI 

(0.907), TLI (0.900), RMSEA (0.074) and SRMR (0.042) provided additional support for 

the discriminant validity of the instrument. The teaching self-efficacy factor had the 

largest variance, thus contributing the largest portion of teaching beliefs and is the most 

influential. The results of main indicators in factor loading indicated the model fit was 

not satisfactory (see Table 5.10).  
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12Table 5.10 Factor Loading from Exploratory and Confirmatory Factor Analyses of Teaching Beliefs 

   EFA CFA 

  Item λ1 λ2 SE 
Std. 

λ 
T

ea
ch

in
g
 S

el
f-

E
ff

ic
ac

y
 

1 How much can you do to prevent and respond to disruptive behavior in the 

classroom? 

0.209 0.607 0.062 0.667 

2 How much can you do to motivate students who show low interest in school 

work? 

0.311 0.589 0.061 0.699 

3 1. How much can you do to calm a student who is disruptive or noisy? 0.228 0.615 0.063 0.685 

4 How much can you do to help your students value learning? 0.313 0.626 0.059 0.729 

5 To what extent can you craft good questions for your students? 0.220 0.610 0.073 0.635 

6 How much can you do to get children to follow classroom rules? 0.182 0.672 0.057 0.715 

7 How much can you do to get students to believe they can do well in school 

work? 

0.284 0.591 0.056 0.692 

8 2. How well can you establish a classroom management system with each group 

of students? 

0.286 0.705 0.065 0.782 

9 To what extent can you use a variety of assessment strategies? 0.274 0.696 0.071 0.702 

 
10 To what extent can you provide an alternative explanation or example when 

students are confused? 

0.300 0.583 0.055 0.642 

 11 How well can you implement alternative strategies in your classroom? 0.396 0.681 0.066 0.767 

       

In
st

ru
ct

io
n

s 
fo

r 
S

tu
d
en

ts
’

 

B
ac

k
g

ro
u

n
d
 

12 Implement strategies to minimize the effects of the mismatch between my 

students’ home culture and the school culture. 

0.643 0.431 0.674 0.780 

13 Obtain information about my students’ home life.  0.654 0.262 0.691 0.681 

14 Establish positive home school relations. 0.672 0.332 0.670 0.715 

15 Develop a community of learners when my class consists of students from 

diverse. 

0.741 0.344 0.548 0.799 

16 Use my students’ cultural background to help make learning meaningful. 0.732 0.295 0.598 0.807 

17 Use my students’ prior knowledge to help them make sense of new 

information. 

0.666 0.364 0.545 0.750 

18 Identify ways how students communicate at home may differ from the school 

norms. 

0.676 0.346 0.633 0.766 

19 Obtain information about my students’ cultural background. 0.748 0.265 0.630 0.793 
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Table 5.10 Continued 

 20 Design a classroom environment using displays that reflects a variety of 

cultures. 
0.710 0.258 0.662 0.771 

21 Revise instructional material to include a better representation of cultural 

groups. 
0.755 0.382 0.653 0.865 

22 Critically examine the curriculum to determine whether it reinforces negative 

stereotypes. 
0.744 0.304 0.680 0.820 

23 Model classroom tasks to enhance English Language Learners’ understanding. 0.729 0.277 0.653 0.789 
24 Communicate with the parents of English Language Learners regarding their 

child’s achievement. 
0.688 0.282 0.829 0.742 

26 Identify ways that standardized tests may be biased towards culturally diverse 

students. 
0.715 0.277 0.720 0.777 

27 Use examples that are familiar to students from diverse culture. 0.811 0.285 0.655 0.866 
28 Explain new concepts using examples that are taken from my students’ everyday 

lives. 
0.736 0.239 0.668 0.822 

29 Teach students about their culture’s contributions to society. 0.811 0.285 0.655 0.866 
      
1 How much can you assist families in helping their children do well in school? 0.402 0.462   
2 Identify ways that the school culture values  ̈norms  ̈and practices is different 

from my students’ home culture. 
0.451 0.372   

3 Assess student learning using various types of assessments. 0.468 0.459   
4 Build a sense of trust in my students. 0.412 0.272   
5 Greet English Language Learners with a phrase in their native language. 0.486 0.253   
6 Develop a personal relationship with my students. 0.455 0.230   
7 Praise English Language Learners for their accomplishments using a phrase in 

their native language. 
0.478 0.219   

8 Identify ways that standardized tests may be biased towards linguistically 

diverse students. 
0.435 0.259   

9 Communicate with parents regarding their child’s educational progress. 0.466 0.324   
10 Structure parent teacher conferences so that the meeting is not intimidating for 

parents. 
0.477 0.319   
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Predictive Validity of the TAP Rubric  

 TCs were graded with the TAP rubric for their teaching performance. With the 

scores, SCs had pre-and post-conferences with the TCs and discussed with them the 

sections of reinforcement and refinement in their teaching. It is assumed that the TAP 

scores provided by the SCs (TAP1) can predict TCs’ self-report of TAP scores (TAP2), 

TCs’ teaching belief (TB), TCs’ types (TC_Type), PA phases (PA_Type), and the student 

achievement growth (SG). In multilinear regression models, this author fitted the model 

using TB, TAP2, and SG as the dependent variables, respectively. With the outcomes, the 

predictive relations among the variables have been revealed. 

          When setting teaching beliefs as the dependent variable, with TAP1 and TAP2 as 

the independent variables, the yield value of multiple R-squared 0.055 indicated that 

approximately 5.5% of the variation in teaching beliefs can be explained by this model 

(see Table 5.11). The intercept of 6.124 is the estimated mean teaching beliefs when 

TAP1 and TAP2 are 0. The slopes for TAP1 (0.409) and TAP2 (0.296) indicated that for 

every unit increase of TAP1, TCs’ teaching beliefs increased by an average of 0.409, 

controlling for TAP2; while for every unit increase of TAP2, teaching beliefs increased 

by an average of 0.296 while controlling for TAP1. The results showed that TCs’ 

teaching beliefs increased with the increase of TAP1 and TAP2. The variance of teaching 

beliefs is more related to TAP1 than to TAP2.  
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13Table 5.11 Multilinear Regression Outcomes with TB as the DV and TAP1, TAP2 as IV 

Multiple R-Squared 0.055 

Adjusted R-Squared 0.047 

Residual Standard Error 1.524 

df 246 

F-statistic 7.114 

p-value 0.001 

 

 

 

 When setting teaching beliefs as the dependent variable, TAP1, TAP 2, TC, and 

PA types as independent variables, the value of multiple R-squared 0.16 indicated that 

approximately 31.1% of the variation in teaching beliefs can be explained by this model 

(see Table 5.12). This study tested the null hypothesis that all the model coefficients are 

0. Specifically, the slope for TAP1, TAP2, TC types, and PA types are 0 (H0: = = =0). 

The F-statistics (22.3) and p-value (p < .001) showed the overall test of significance of 

this model. The results of residual standard errors (1.31) implied how far observed 

teaching beliefs are from the predicted or fitted teaching beliefs. The intercept of 5.625 is 

the estimated mean Y value (teaching beliefs) when all Xs (TAP1, TAP2, TC types, and 

PA types) are 0. The slope for TAP1 0.414 indicates that TCs’ teaching beliefs increased 

0.414 on average with the increase of each unit value of TAP 1, controlling for TAP2, PA 

phases and TC types. For each unit increase of TAP 2, teaching beliefs increased by an 

average of 0.111, controlling for TAP1, PA phases and TC types. Between the TAP 

 Coefficients Standard Error T Stat P-value 

Intercept 6.124 0.413 14.847 0 

TAP1 0.409 0.230 1.776 0.077 

TAP2 0.296 0.203 1.462 0.145 

Note: ∗p < .05, ∗∗p < .01, ∗∗∗p < .001 
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scorings provided by SCs and TCs themselves, the former can predict higher teaching 

beliefs increase. Furthermore, during the PA phases, the value of TCs’ teaching beliefs 

increased more in PA phases 2 (the later stage of 2019 fall) than in phase 3 (the early-

stage of 2020 spring), controlling for TAP1 and TAP2. In terms of the TC types (local 

and distance/online), the TCs in online sessions compared to those in local sessions 

increased more in teaching beliefs.  

14Table 5.12 Regression Outcomes with TB as the DV and TAP1, TAP2, TC Types and 

PA Phases as IVs 

Multiple R-Squared 0.311 

Adjusted R-Squared 0.297 

Residual Standard Error 1.31 

df 247 

F-statistic 22.3 

p-value 0 

 

  

  

 Adding content areas and grade level as variables in the multilinear regression, the 

results showed that these two variables have a significant effect on the variance of TCs’ 

teaching beliefs (see Table 5.13). Specifically, the yield value of multiple R-squared 

0.393 indicated that approximately 39.3% of the variation in teaching beliefs can be 

explained by this model. The intercept of 4.613 is the estimated mean teaching beliefs 

when the independent variables are all 0. The slopes for TAP1 (0.472) and TAP2 (0.156) 

 Coefficients Standard Error T Stat P-value 

Intercept 5.625 0.522 10.776 0 

TAP1 0.414 0.249 1.667 0.097 

TAP2 0.111 0.181 0.614 0.540 

PA2 0.528 0.299 1.769 0.078 

PA3 1.220 0.330 3.697 0.0003 

TC_Type(Online) 1.525 0.212 7.190 0 

Note: ∗p < .05, ∗∗p < .01, ∗∗∗p < .001  
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indicated that for every unit increase of TAP1, TCs’ teaching beliefs increased by an 

average of 0.472, while for each unit of TAP2 increase, the teaching beliefs increased 

0.156 on average. During the PA phases, the values of TCs’ teaching beliefs increased 

more in PA phases 2 than in phase 3, controlling for other variables in this model. In 

terms of the TC types (local and distance), the online session compared to those in local 

session can predict more increase of TB. Among the content areas, science (0.832) and 

English language arts (0.575) could predict more increase in teaching beliefs. Compared 

to other grade levels, TCs at Grade 7 and 11 had more of an increase in their teaching 

beliefs.  

15Table 5.13 Regression Outcomes with TB as the DV and TAP1, TAP2, TC Types, PA 

Phases, Content Areas and Grade Levels as IVs 

 

Multiple R-Squared 0.393 

Adjusted R-Squared 0.340 

Residual Standard Error 1.268 

df 231 

F-statistic 7.461 

p-value 0.000 

 

 Coefficients Standard 

Error 

T Stat P-value 

Intercept 4.613 1.367 14.847 0.001 

TAP1 0.472 0.250 1.890 0.077 

TAP2 0.156 0.180 0.863 0.389 

PA2 0.265 0.302 0.875 0.382 

PA3 1.287 0.376 3.422 0.001 

TC_Type (Online) 1.869 0.259 7.222 0.000 

ELA 0.575 1.315 0.437 0.662 

Math 0.309 1.319 0.234 0.815 

Science 0.832 1.291 0.645 0.520 

Social Studies 0.382 1.319 0.290 0.772 

Grade K 0.393 0.333 1.179 0.240 

Grade 2 0.350 0.338 1.037 0.301 
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Table 5.13 Continued 

 

 

 

Note: ∗p < .05, ∗∗p < .01, ∗∗∗p < .001 

 When setting TAP2 as the dependent variable, and TAP 1, TC types, and PA 

phases as the independent variables, the regression outcomes indicated that 

approximately 40.8% of the variation in TCs’ self-scoring of TAP rubric can be 

explained by this model (see Table 5.14). The intercept of 0.894 is the estimated mean 

teaching beliefs when TAP1 and PA phases are 0. The slopes for TAP1 (0.559) and PA2, 

PA3, and PA4 indicated that for every unit of the variables that increase, the TAP2 

increased by an average of 0.522, 0.070, 0.320, and 0.921, respectively. The effect of 

TAP 1 and PA phases teaching beliefs adjusting or controlling for other variables was 

significant. TCs’ self-report TAP scores increased with the increase of TAP1 values and 

the proceed of PA phases. 

16Table 5.14 Regression Outcomes of TAP2 as the DV and TAP1, TC Types and PA 

Phases as IVs 

Multiple R-Squared 0.408 

Adjusted R-Squared 0.403 

Residual Standard Error 0.435 

df 601 

F-statistic 82.7 

p-value 0 

 

 

 

Grade 3 0.335 0.300 1.114 0.267 

Grade 4 -0.119 0.287 -0.414 0.679 

Grade 5 0.079 0.311 0.254 0.799 

Grade 6 -1.082 0.440 -2.458 0.015 

Grade 7 0.850 0.534 1.591 0.113 

Grade 11 1.527 0.936 1.631 0.104 
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Table 5.14 Continued 

 

  

  

  

 When the student achievement growth was set as a dependent variable, and TAP1 

and TAP2 were set as independent variables (see Table 5.15). The value of multiple R-

squared 0.013 indicated that approximately 1.3% of the variation in teaching beliefs can 

be explained by this model. The residual standard error (27.04) for the overall test of 

significance of this model implied that the student achievement growth was far from the 

predicted or fitted model. The intercept of 14.665 is the estimated mean student 

achievement growth value when TAP1 and TAP2 are 0. The slopes for TAP1 and TAP2 

were 10.116 and -5.466 respectively. It can be concluded that for every unit of TAP1 that 

increased, student achievement increased by an average of 10.116 in student achievement 

growth, controlling for TAP2. For every unit increase of TAP2, student achievement 

decreased by an average of 5.446, controlling for TAP1. 

17Table 5.15 Regression of Student Growth as the DV, TAP1 and TAP2 as the IVs 

Multiple R-Squared 0.013 

Adjusted R-Squared -0.014 

Residual Standard Error 27.04 

df 74 

F-statistic 0.493 

p-value 0.613 

 Coefficients Standard Error T Stat P-value 

Intercept 0.894 0.104 8.625 0 

TAP1 0.559 0.049 11.365 0 

PA2 0.053 0.045 1.182 0.238 

PA3 0.275 0.062 4.417 0 

PA4 0.831 0.205 4.053 0 

TC_Type(Online) 0.083 0.038 2.194 0.028 

Note: ∗p < .05, ∗∗p < .01, ∗∗∗p < .001 
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Table 5.15 Continued 

 

  

 Adding content areas and grade level as variables in the regression model, the 

results indicated that these two variables have effect on the variance of TCs’ self-scoring 

(see Table 5.16). The regression outcomes suggested that approximately 43.4% of the 

variation in TCs’ self-scoring of the TAP rubric can be explained by this model. The 

intercept of 0.938 is the estimated mean teaching beliefs when other variables in this 

model are 0. The slopes for TAP1, PA2, PA3, and PA4 indicated that for every unit of 

the increase in variable, the TAP2 increased by an average of 0.557, 0.064, 0.286, and 

0.840, respectively. TCs’ self-scoring increased with the increase of TAP1 value and the 

proceeding of PA phases. During the PA phases, the value of TCs’ teaching beliefs 

increased more in PA phases 2 than in phase 3, controlling for other variables in this 

model. In terms of the effect of TC types, the TCs in online sessions compared to those in 

local sessions can predict more increase in student achievement growth. Furthermore, 

grades 2, 4, 6, 7, 8, and 11 could predict a very small increase in student achievement.  

18Table 5.16 Regression Outcomes of Student Growth as the DV, TAP1, TAP2, Content 

Areas and Grade Level as IVs 

Multiple R-Squared 0.434 

Adjusted R-Squared 0.412 

Residual Standard Error 0.430 

df 577 

F-statistic 19.26 

p-value 0.000 

 Coefficients Standard Error T Stat P-value 

Intercept 14.665 21.422 0.685 0.496 

TAP1 10.118 10.242 0.988 0.326 

TAP2 -5.466 9.149 -0.597 0.552 

Note: ∗p < .05, ∗∗p < .01, ∗∗∗p < .001 
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Table 5.16 Continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Panel Model Outcomes 

When the covariances of TCs’ teaching beliefs were tested, TAP1 and TAP2, this 

author assumed that the scoring at time points in TAP1, TAP2, and TB, respectively, had 

a mutual effect on the scoring of their later time points. The test results show that 

although increases of the three variables were positively related to the values of their later 

time point, the covariance results were not statistically significant. Specifically, time 

point 1 of TAP 1 had a significant positive effect on the time point 2 (0.38, p < .001), and 

time point 2 had a positive effect on the time point 3 (0.60, p < .001). Timepoint 1 of TB 

had a positive effect on its time point 2 (0.55, p < .001). However, time point 1 of TAP1 

had a very small effect on the second time point of TB (0.06), while time point 1 of TB 

 Coefficients Standard Error T Stat P-value 

Intercept 0.937 0.321 2.921 0.0036 

TAP1 0.557 0.051 10.965 0.000 

PA2 0.064 0.048 1.322 0.186 

PA3 0.286 0.064 4.449 0.000 

PA4 0.840 0.205 4.092 0.000 

TC_Type (Online) 0.067 0.040 1.656 0.098 

Grade K -0.076 0.076 -0.887 0.376 

Grade 2 0.022 0.070 0.360 0.760 

Grade 3 -0.013 0.066 -0.203 0.839 

Grade 4 0.032 0.065 0.496 0.620 

Grade 5 -0.004 0.068 -0.058 0.953 

Grade 6 0.054 0.093 0.575 0.565 

Grade 7 0.198 0.111 1.788 0.074 

Grade 11 0.282 0.223 1.266 0.206 

Note: ∗p < .05, ∗∗p < .01, ∗∗∗p < .001 
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had a negative effect on time point 2 of the TAP1 (-0.01). The second time point of TB 

had a negative relationship with the third time point of TAP1 (-0.02). 

Furthermore, the time points of TAP2 and TB are positively related to their later 

time points (0.23 and 0.35 for TAP2, 0.55 for TB), but the time point 1 of TAP2 had a 

negative effect on time point 2 of TB (-0.19). The two-time points of TB had negative 

relations with the second and third-time points of TAP2 (-0.01, -0.02). Although the 

variations within each time point of TAP1, TAP2, and TB are significant, the covariances 

between TB and TAP1, TAP2 are statistically insignificant (see Figure 5.5). 

 

14Figure 5.5 Panel Model Outcomes of TCs’ TAP 1 Scores and Their Teaching Beliefs            

Note: ∗p < .05, ∗∗p < .01, ∗∗∗p < .001 
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15Figure 5.6 Panel Model Outcomes of TCs’ Scores and Their Teaching Beliefs 

Note: ∗p < .05, ∗∗p < .01, ∗∗∗p < .001 

Furthermore, the outcomes of the panel model (see Table 5.17) suggest a fair 

model fit between teaching beliefs and TAP1and TAP2. The chi-square value of teaching 

beliefs and TAP1 and TAP 2 is acceptable. However, the changes of teaching beliefs had 

little relation with TAP1, with the values of CFI and TLI that were equal or bigger than 1 

and fair RMSEA and SRMR results. The results for teaching beliefs and TAP2 were 

better since the values of CFI and TLI were close to 0.95, and RMSEA and SRMR were 

close to 0.08, which also supports a fair model fit. The outcomes of the penal model fit 

suggest that changes of teaching beliefs and TAP scorings both by SCs and TCs’ self-

report have small, but not significant, relationships. 

19Table 5.17. Panel Model Fit Outcomes of Teaching Beliefs and TAP Scorings 

 X2 df RMSEA SRMR CFI TLI N  

TB & TAP1 2.499 3 0.000 0.047 1.000 1.071 782  

TB & TAP2 3.242 3 0.079 0.089 0.970 0.909 782  
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Growth Curve Model Outcomes 

The outcomes of the growth curve model showed that the predicted initial mean 

value of TAP1 was 1.847, and the variance of the intercept was 0.068 with a p-value < 

0.001, which suggests that the intercept and slope are significantly correlated. In Figure 

5.7, the intercept represents the initial values of the TAP score, and the slope represents 

linear changes of the TAP scores. The covariances between intercept and slope are -

0.003, which indicated that the higher the start of the TAP scores, the lower they became 

in the later time points. The residual variances for the changes of TAP1 are 0.078, 0.05, 

and 0.098 with a significant p-value (p < .001), which means that the variation among 

TCs’ TAP scores in the three-time points is significant.  

On the other hand, the predicted initial mean value of TAP2 was 1.902, and the 

variance of the intercept was 0.094 with a p-value < 0.001, which implies that the 

covariance between intercept and slope was statistically significant (see Figure 5.8). The 

covariances between intercept and slope are -0.029, which indicated that for TCs’ self-

grading scores, the higher the start scores, the lower they became over time. The TCs' 

TAP2 scores started higher than TAP1, but the changes of the value are a little lower than 

TAP1 (0.399:0.407). The variation of TCs’ TAP scores is significant in TAP2, but not in 

TAP1. In addition, the residual variances for the changes of TAP2 are 0.143, 0.130, and 

0.037, with the time point 1 and 2 having a significant p-value (p < .001) but not for time 
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point 3. These results implied that the variation among TCs’ TAP2 scores in the two-time 

points are significant, but not at time point three.  

 
16 Figure 5.7 Outcomes of Growth Curve Models of TAP1 

Note: ∗p < .05, ∗∗p < .01, ∗∗∗p < .001; σ2 = variances; µ = means; ε = error variances; Factor 

loadings of the intercept are fixed to 1; factor loadings of the slope are fixed to 0, 1, and 2 and 

represent linear time. 

 

 
17 Figure 5.8 Outcomes of Growth Curve Models of TAP2.  
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Note: ∗p < .05, ∗∗p < .01, ∗∗∗p < .001; σ2 = variances; µ = means; ε = error variances; Factor 

loadings of the intercept are fixed to 1; factor loadings of the slope are fixed to 0, 1, and 2 and 

represent linear time. 

 Furthermore, the results of primary indicators of the growth curve model also 

showed a satisfying model fit. Specifically, the values of CFI and TLI were between 0.95 

and 1, and RMSEA and SRMR were smaller than 0.08 and 0.05, respectively (see Table 

5.18). The residual variances were going down, which was good for the model fit. 

Furthermore, the good slopes in the model implied that the TAP scores changed over 

time. The negative covariance with positive slopes indicated that TCs who started with 

high TAP scores went up slower than those who started with lower scores.  

20 Table 5.18 Growth Curve Model Outcomes 

Model Outcomes 

 Intercept 

Mean 

Intercept 

Variance 

Residual 

Variance 

Slope 

Mean 

Slope 

Variance 

Covariance p-

value 

TAP1 1.847 0.068 0.078 

0.050 

0.098 

0.407 0.006 -0.003 0.001 

TAP2 1.902 0.094 0.143 

1.130 

0.037 

0.399 0.034 -0.029 0.009 

Model Fit 

 X2 df RMSEA SRMR CFI TLI N 

TAP1 1.952 1 0.08 0.026 0.989 0.967 782 

TAP2 1.839 1 0.082 0.032 0.977 0.931 782 

 

Summary 

The findings of the assessment for the TAP rubric in this study revealed the 

results for the two research questions. For the first central question, the psychometric 
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properties of the TAP rubric mainly include its reliability and validity.  The satisfactory 

values of Cronbach’s alpha supported the inter-consistency reliability of the TAP rubric, 

while the positive significant correlations between the 10 indicators suggested its 

predictive validity. Although the TAP rubric fitted the one-factor model, the good CFA 

model fit of the TAP rubric implied a good inner-consistency reliability and validity of 

the TAP rubric and the results of multilinear regression of TAP scores, teaching beliefs, 

and student achievement growth indicated the discriminant validity of the TAP rubric. 

Specifically, the TAP scores provided by SCs in the program were closely related to the 

TCs’ self-evaluation, teaching beliefs, and their reflective areas. The TAP rubric used in 

this program has high reliability and validity.  

In addition, the descriptive statistic results of the TCs’ TAP scores and teaching 

beliefs and the growth curve of their TAP scores revealed that TCs’ teaching 

performance improved in the ten indicators during the four PA phases. Particularly, TAP 

scores provided by the SCs and the TCs themselves had significant growth. TCs’ self-

evaluations with TAP scores started higher than and increased faster than the TAP scores 

provided by the SCs. TCs who started with higher TAP scores increased more slowly 

than their peers who started with lower scores. TCs’ teaching beliefs have been enhanced 

during the two semesters of their field teaching but are not related to the growth of their 

TAP scores. Although the correlations between the growth of TCs’ teaching beliefs and 

their TAP scores are insignificant, the TAP scores have an evident effect on their later 

time points; the growth of TAP scores evaluated by SCs and TCs are positively related.  



Texas Tech University, Yujuan Shi, August 2021 

112 

 

CHAPTER VI 

DISCUSSION AND CONCLUSION 

This study aimed to examine the psychometric properties of the TAP rubric in a 

specific teacher preparation program and its effectiveness for TCs’ teaching performance 

improvement. After the measurement, two central questions in this study can be 

answered. Results related to the sub-questions 1.1 and 1.2 provide valuable information 

on internal consistency reliability, construct validity, predictive validity, and discriminant 

validity of the TAP rubric by using SCs’ assessment and TCs’ self-assessment. Results 

related to sub-questions 2.1 and 2.2 shed light on the additional contribution of the effect 

of using the TAP rubric on TCs’ teaching beliefs and their students’ achievement growth. 

Overall, the results related to all of the research sub-questions address this study’s two 

central questions and provide a clear look into the psychometric properties of the TAP 

rubric and its effectiveness in a teacher preparation program. 

The Psychometric Properties of TAP Rubric in the TechTeach 

Some data retrieved from the Comprehensive Online Data Entry (CODE) of the 

NIET platform showed the demographic information of the TCs in this program. Some of 

this demographic information included (1) the participants teaching at elementary school, 

which accounts for 80% in both local and distance programs; (2) the content areas are 

more averagely assigned in the semester in distance program with math and science 
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having more in the first semester and ELA and social studies in the second semester; and 

(3) the percentages of TCs at each PA phase.  

Reliability of TAP Rubric  

The inner-consistency reliability of the TAP rubric used in this study is 

significantly positive with the high value of Cronbach alpha (all above 0.85, see Table 

5.8). This result is consistent with some research, for example Schacter’s et al. (2005) test 

results of the inter-item reliability of the TAP survey (all above 0.9) in Arizona and South 

Carolina and the internal reliability of the TAP survey (0.92) tested by Barnett and 

Hudgens (2014). The correlations of 10 items in the TAP rubric are all above 0.65 (see 

Figure 5.7), which indicates agreeable inter-item reliability. 

The results of TCs’ TAP scores provided by the SCs indicate the inter-rater 

reliability as well. Specifically, the TAP scores presented a normal distribution with 

scores 2 and 3 having high percentages in the first semester and scores 3 and 4 in the 

second semester, with scores 1 and 5 having very low percentages in the two semesters 

(see Table 5.12). The percentage growth of TCs’ TAP scores in the two semesters 

presented a positive linear variability which also implies good reliability of SCs’ rating. 

For instance, the percentages of TCs at each scoring level for each item, means, and 

standards deviation of the scores for each item can provide some information for the 

inter-rater reliability.  

Jerald and Hook (2011) discussed ways to improve the inter-rater reliability and 

decrease score inflation, including assessments taking place before, during, and after 
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teachers are evaluated, providing protocols and tools for monitoring and remediating 

inter-rater reliability, training raters to apply evidence to their scoring, and providing 

recertification assessment every year. In this program, raters who grade TCs’ teaching 

performance were experienced master teachers with at least five years of teaching 

experience who received training for evaluating and applying evidence. They also had 

meetings to discuss the evaluations and needed to pass the recertification assessment 

annually. These approaches supported the inter-rater reliability of their TAP scorings. 

Validity of TAP Rubric 

According to the TAP Teaching Skills, Knowledge, and Responsibilities 

Performance Standards, the 19 indicators of TAP evaluation are divided into four 

domains, Instruction, Learning Environment, Designing and Planning Instructions, and 

Responsibilities. In this study, the test results of an EFA and PCA indicated that the TAP 

rubric performed well with the one-factor model. Measurements yielded satisfactory 

values of main indicators, with RMSEA and SRMR less than 0.08, while values of CFI 

and TLI were in the range of 0.90 and 0.95. The results of the CFA model fit indicated 

the positive discriminant validity of the TAP rubric in the TechTeach program. 

          The regression results of the TAP rubric survey and TCs’ teaching beliefs and their 

students’ achievement growth in this study suggest that TAP scores growth predicted the 

increase of TCs’ teaching beliefs. Specifically, for every unit increase of TAP scores 

provided by SCs, TCs’ teaching beliefs increased by an average of 0.409, while for every 

unit increase of TCs’ self-report TAP scores, their teaching beliefs increased by an 
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average of 0.296. The growth of each unit of TAP scores provided by SCs was positively 

related to the increase of TCs’ self-report of TAP scores, especially in PA 2 and PA 4 

phases. In addition, TAP scores predicted more teaching belief growth in the local 

program than it in the distance program. These results implied the predictive validity of 

the TAP rubric in the program. 

Changes in TAP scores provided by SCs can predict student achievement growth, 

although TCs’ self-reported TAP scores have an insignificant relationship with it (see 

Table 5.15). This result is consistent with the conclusion made by Daley and Kim (2010): 

TAP rubrics are positively and significantly correlated with student achievement growth. 

Furthermore, grades 2, 4, 6, 7, 8, and 11 could predict a very small increase in student 

achievement (see Table 5.16). The amount of variability in student’s achievement that is 

directly attributable to their teachers far exceeds that variability at the grade, school, and 

district level (Thum, 2003, Schacter et al., 2005), so the main factor of student 

achievement is teachers’ instruction. ELA and Spanish predicted higher student 

achievement growth, but other subjects presented insignificant student achievement 

growth. These results agreed with the conclusion made by Glazerman and Seifullah 

(2012). The TAP scores of TCs can predict their student achievement growth, but TCs 

vary tremendously in terms of their competence to increase student’s achievement.  

Finally, since the data on student achievement in this study is from a local 

program with a small sample size, more data on student achievement growth influenced 

by TCs’ teaching and instruction is needed to enhance the accuracy of measurement and 

prediction. Observing the classroom allows for more nuance about the quality of 
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instruction while measuring student growth gives a common metric for identifying the 

impact of instructional quality (Daley & Kim, 2010). Thus, a correlation between value-

added and SKR scores can be understood as parallel validation, where confidence in both 

measures is reinforced by their agreement. 

Overall, the reliability and validity results of this study are both consistent with 

prior research and useful to improve the predictions of TCs’ instructions. However, as 

Whitehurst et al. (2014) mentioned, evaluation scores for individual teachers in two 

similar school districts may differ greatly in reliability and validity, but the extent of such 

differences would be unknown. Further research needs to be conducted for detecting the 

differences in reliability and validity of the TAP survey and the factors that caused the 

differences. 

Changes of TCs’ TAP Scores and Its Effect on Their Teaching Beliefs and Student 

Achievement 

Changes of the TAP Scores  

The mean values of TCs’ TAP scores provided by site coordinators increased 

from 2.1 to 2.9 in the local program and from 2 to 2.7 in the distance program (see Table 

5.7). In other TAP evaluation results (e.g., Daley & Kim, 2010; Glazerman & Seifullah, 

2010), the mean instructional rubric score for TAP teachers was 2.9 in the first year and 

3.2 in the second year. The mean values of TCs’ self-reported TAP scores were from 2.17 

to 2.75 in the first semester and from 2.15 to 2.55 in the second semester, whereas the 

national wide mean value of TAP scores is between 3.5 out of 5 (Daley & Kim, 2010). 

The results in this study are significantly lower than those nation-wide. The lower mean 
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scores may be due to the source of participants. Participants in most other research are in-

service teachers who are viewed as having higher proficiency of instruction skills and 

teaching performance than preservice teachers.  

Changes of TAP Scores Provided by Site Coordinators 

The range between the highest and lowest scores of the 10 indicators in two 

semesters was comparatively small (1.84-2.18 and 2.73-3.09 for the local program; 1.73-

2.21 and 2.62-2.80 for the distance program). It indicated that the SCs believed TCs had 

similar proficiency in these items. The increase of scores for each item in the TAP rubric 

was significant. The percentages started a bit higher and increased faster in the local 

programs than them in the distance program. For TCs in the local program, most 

indicators increased by more than 30%. These results suggested that local programs have 

more advantages in improving TCs’ instructional skills than the distance program. The 

most significant increase happened with Questioning, Teacher Knowledge of Students, 

Academic Feedback, and Thinking. It indicates that TCs had more problems in these 

areas in the first semester and improved these sections in the process of their field 

teaching. 

Among the indicators of the TAP rubric, Presenting Instructional Content, 

Activities and Materials, and Instruction Planning were scored with higher values by the 

SC, while Questioning, Thinking, and Lesson Structure and Pacing earned lower values 

(see Table 5.3). It suggests that the SCs believed that TCs were proficient in instructional 
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strategies and techniques but lacking an in-depth and higher level of strategies to guide 

their students' thinking and control the lesson structure and pacing.  

The growth of TAP scores provided by SCs was significantly positive at the 

three-time points (PA1, PA2, and PA3). The growth curve model results showed that the 

covariances between the intercept and slope were significantly related. It indicates that 

with a higher start of TAP scores, the increase slowed over time. This result implies that 

no matter what initial scores the TCs had, they can improve their teaching performance 

during the field teaching. For TCs who had lower scores in some items, they could have 

more room to improve.  

Furthermore, the growth of TAP scores at early time points has a significant effect 

on their later time points. Between the TAP scorings provided by SCs and TCs 

themselves, the former can predict a higher increase in teaching beliefs. Teaching 

competence development is well-known to be a gradual and tough process for teachers 

(Guskey & Yoon, 2009). With the scoring feedback, TCs improved their instructional 

skills and knowledge gradually. Although the changes of TAP scores have few relations 

with the variation of TCs’ teaching beliefs, it serves as scoring feedback. It provides TCs 

with bits of help to liberate internal resources and access their states of mind for more 

effectively achieving goals as Costa and Garmston (2002) proposed.  

Changes of TAP Scores Self-Reported by Teacher Candidates 

The results of TCs’ self-reported TAP scores provided evidence for the Kruger 

Dunning (1999) effect that suggested that teacher self-assessment has inflations. The pre- 
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and post- conferences can provide an opportunity for SCs and TCs to communicate the 

lesson planning and delivery. As raters, SCs should apply evidence in the TCs’ classroom 

teaching to make them realize their problems and improve in further teaching practice. 

On the other hand, TCs graded the items with higher values similar to SCs, except for 

Standards and Objectives and Teacher Knowledge about Students. The results show that 

there needs to be further communication on the areas where the TCs need to improve. 

TCs graded themselves higher in these areas than the SC did. Overall, self-evaluations 

with the TAP rubric help TCs perceive the definition of excellence in teaching, improve 

their ability to recognize mastery experiences, select improvement goals with clear 

standards of teaching, and find gaps between desired and actual practice.  

Among the 10 items of the TAP rubric, the teacher candidates reported that the 

most significant increase happened with Questioning, Teacher Knowledge of Students, 

Academic Feedback, and Thinking. This implied that TCs lacked training in these areas 

before their field teaching. The covariances of initial values of the TAP scores and their 

linear changes were not significantly related. It indicated that for TCs’ self-grading 

scores, the higher the start scores, the slower they increased over time. In addition, the 

percentages of TCs who were graded with a score of 3 started a bit higher in the first 

semester and increased faster in the second semester in the local programs than those in 

the distance program. This matches the results in the TAP scores provided by the SCs. 

Likewise, improving TCs’ teaching performance is a process of sustaining change 

(Crowe, 2010). Self-assessment provides TCs with the opportunity to reflect on their 

teaching knowledges and skills.  
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Comparison of TAP Scores by Site Coordinators and Teacher Candidates 

Averagely, the TCs graded themselves higher for each item than SCs did in the 

first semester, but the TCs provided lower values than the SCs in the second semester. 

These results imply that there is a discrepancy in the rating standards between SCs and 

TCs. In the second semester, the SCs believed that TCs made significant improvement in 

their instruction skills, but TCs had less confidence in their teaching performance and still 

had difficulties in some areas, such as Questioning, Thinking, Providing Academic 

Feedback, and Lesson Structure and Pacing. The results of TCs’ self-evaluation with the 

TAP rubric were similar to the evaluations provided by SCs (see Table 5.4). The most 

improved areas of TCs’ teaching performance include Questioning, Teacher Knowledge 

of Students, Academic Feedback, and Thinking in their field teaching.  

In addition, differences in TAP scores in local and distance programs may reflect 

some characteristics of the two types of programs. This might be because of the features 

of local and distance programs. The indicators had lower percentages in the local 

program but accounted for higher percentages in the distance program. Student Behavior, 

Lesson Structure and Pacing, Standards and Objectives, Questioning, and Thinking had 

higher scores in the distance program than them in the local program. Since some of the 

TCs taught their mock lesson with their family and friends as the audiences, these 

indicators were not presented and had lower requirements than in the real classroom 

teaching. From the perspective of trustworthiness of the TCs’ teaching environment and 

the lessons they learned from the classroom scenarios, the TCs in the local program had 
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better improvement in their teaching performance in the school year than those in the 

distance program. 

According to the theory of Vygotsky’s Zone of Proximal Development (1978) 

(ZPD), learning should be matched in some manner with the learners’ level of 

development. For TCs, the two development levels were the actual level where TCs 

could perform independently at the beginning of their field teaching and the potential 

level that TC could do with assistance. Productive interactions are those that orient 

instruction toward the ZPD (Vygotsky, 1978, p.89). When raters provide formative 

feedback and consequential summative assessment for TCs’ instruction during the 

evaluations, TCs are expected to become more conscious, efficacious, precise, flexible, 

informed, and skillful decision-makers (Kretlow et al., 2009). Furthermore, improvement 

in teaching practice occurs as a TC can apply general concepts and principles they 

learned to new tasks and problems in their teaching. The TAP rubrics, scoring, and 

formative feedback provided the TCs with opportunities to transform their learned 

concepts and principles to their teaching performance by impacting their lesson planning, 

instruction and reflection, and overall teaching effectiveness.  

The nature of ZPD suggests that the goals of educational assessment should be to 

(1) identify abilities that are in the process of developing and (2) attempt to predict what 

level the learner will be able to independently achieve in future learning (Scott & 

Palinscar, 2013). In the current study, TCs’ teaching abilities in their professional 

development process were identified with the TAP rubrics. Furthermore, their teaching 

performance was predicted with the growth curve model. These evaluations contributed 
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to predicting the TCs’ performances of instruction implementations and their retention in 

the teaching profession. They also provided information for teacher preparation programs 

the scaffolding approaches and assistance for TCs’ better performance.   

Changes of Teacher Candidates’ Teaching Beliefs  

The increase of TCs’ self-reported teaching beliefs indicates that the TCs were 

more confident in their ability to successfully accomplish teaching tasks at end of the 

school year (see Table 5.4). These results reach a consensus that the experience of 

successful implementation changes teachers’ attitudes and beliefs (e.g., Bandura, 1997; 

Guskey, 1986, 2002). These results also implied that TCs have higher confidence in 

instructions and teaching strategies, but lower confidence in teaching students with 

diverse cultural and linguistic backgrounds and communicating with students’ families. 

Associated with the low percentages of TCs scoring 3 for Teacher Knowledge of Student 

(25.25% in local program, 17.91% in distance program) in the TAP rubric, the TCs had 

insufficient preparations in teaching students with diverse cultural and linguistic 

backgrounds and communicating with students’ families. This result supports the 

conclusion made by Darling-Hammond and Bransford (2005). In addition, TCs in 

distance programs gave themselves higher scores than their peers in the local program. It 

implied that TCs at distance programs have more positive teaching beliefs than their 

peers in the local program. 

Furthermore, the TAP scores provided by SCs predicted a higher increase in 

teaching beliefs the scores reported by TCs (see Table 5.10). The value of TCs’ teaching 



Texas Tech University, Yujuan Shi, August 2021 

123 

 

beliefs increased more in PA phase 2 than in phase 3, which indicated that during the first 

semester, TCs’ teaching beliefs increase faster than in the second semester. In addition, 

the TCs in the online program, compared to those in the local program, increased more in 

teaching beliefs. Science and English language arts could predict more increase in 

teaching beliefs. Compared to other grade levels, TCs at grade 7 and 11 increased more 

in their teaching beliefs. Among the content areas, science (0.832) and English language 

arts (0.575) could predict more of an increase in teaching beliefs.  These results were 

consistent with Aslan’s (2017) research conclusion that TCs’ epistemological beliefs 

change was correlated with gender, grade level, and academic success. 

 The purpose of evaluations for teachers is to alter their professional practices, 

beliefs, and improving the learning outcomes of students (Griffin, 1983; Guskey, 2002). 

In the current study, although the variations within each time point of TAP1, TAP2, and 

TB are significant, the covariances between TB and TAP1, TAP2 indicate that teaching 

beliefs changes in this study have statistically insignificant correlations with the changes 

of TAP scores (see Figure 12). However, the results would be different if considering the 

teaching background and characteristics of teacher candidates (Guskey & Huberman, 

1995).  

Changes of Student Achievement  

In this study, 88.3% of students made positive growth in academic performance 

during the TCs’ teaching (see Table 5.7). However, student achievement changes have 

little relationship with changes in TAP scores and TCs’ teaching beliefs. It seems that 

these results echoed Goldhaber’s (2019) conclusion that evaluations of student 
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achievement growth as a value-added measurement for TCs are relatively blunt 

instruments, because they could not provide much feedback for individual teachers to 

enhance their teaching practice nor for teacher preparation programs to adjust their 

programs for improvement.  

In terms of the changes of student achievement, the NIET revealed their data 

about the increase of student achievement at the level of exceed, for example, 9% to 46% 

in Arizona, 6% to 27% in South Carolina (Daley & Kim, 2010). They also claimed that 

the correlation between the observation scores and the classroom value-added scores was 

significantly large, r=0.62. Nevertheless, they also found that about 35% of the TAP 

schools did not gain more in reading, language, or math than their controls. For the 

current study, due to the small sample size and the implementation variation across sites, 

the outcomes also vary considerably, similar to what Berends and his colleagues 

concluded (2002).  

This study found that the percentages of student achievement growth in ELA, 

science and math are 90%, 88% and 78%, respectively. These results reveal differences 

with other researchers’ conclusions that student achievement improved more in science 

and math (e.g., Betebenner & Linn, 2009; Goldhaber, 2017). Considering the variation of 

student, teachers, and school fixed effects, the results are varied with subject-grade 

combination data. In addition, the fidelity of implementing the TAP rubric in teaching is 

a critical factor for student achievement growth (Daley & Kim, 2010; Harris & Sass, 

NIET, 2012, 2014). In this study, the data was only from one semester of the field 
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teaching, so further study with longitudinal data would be promising to test the effect of 

the TAP rubric for improving students’ achievement growth. 

Although the TAP evaluates teachers based on student achievement gains as well 

as observational ratings, TAP does not rely on student test data to make teacher 

evaluations “rigorous.” Student achievement growth in this study is insignificantly 

related to TAP scores. This result supports the view that SKR results are rigorous in and 

of themselves, reflecting valid measurement of teacher performance even before the 

value-added results.  

Teacher Candidates’ Professional Development with the TAP Rubric 

For TCs, using TAP evaluation facilitates their instructional skills and ongoing 

professional growth. Although the TAP evaluation system has been measured in some K-

12 school districts and been revealed with a positive effect on in-service teachers’ 

teaching skills, knowledge, and responsibilities (e.g., Barnett & Hudgens, 2014; Delay & 

Kim, 2010), its effect on TCs has not been well measured and analyzed.  

Guskey (1986) proposed a model of teacher change in the professional 

development programs with four sequences: professional development, change in teacher 

classroom practices, change in student learning outcomes, and change in teachers’ beliefs 

and attitudes. Later, he discussed altering the sequence; for instance, professional 

development programs constructed on the assumption that change in teacher beliefs and 

attitudes comes first are typically designed for gaining acceptance, commitment, and 

motivation from teachers and school administrators before implementing new practices or 
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strategies (see Figure 1.1). In the current study, although the variations within each time 

point of TAP scores provided by SCs, TCs’ self-reported scores, and their teaching 

beliefs are significant, there are no significant correlations between the changes of these 

three variables (see Figure 5.4). The outcomes of penal model fit suggest that changes in 

teaching beliefs and TAP scorings provided by SCs and TCs’ self-report have small, but 

not significant, relationships.  

Furthermore, professional development continues into each classroom as master 

teachers model lessons, observe classroom instructions, and conduct post-conference 

with TCs to reinforce and refine their teaching practices. From the results of this study, 

TCs’ teaching beliefs had relationships with their TAP score but not with their student 

achievement growth. In terms of the sequence of the professional development of the TCs 

during the school year, it is hard to say whether TCs changed their knowledge and belief 

first or their classroom practice first, as Guskey (1986, 2002) discussed. Particularly, 

teaching beliefs are more related to TAP scores provided by SCs. However, the 

covariance of these two variables is insignificant. These results seem to match the claim 

made by Clarke and Hollingsworth (2002) that the four domains were interconnected and 

non-linear, composed of a specific mechanism by which change in one domain is 

associated with a change in another. 

In this study, testing results supported the view that the process of teachers’ 

professional development was not linear but occurred in a recursive pattern, as proposed 

by Massey (2004). Changes of the four variables in the current study were not linear. 

They interacted in certain time points but were not related to each other in other time 
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points. As Clarke & Hollingsworth (2002) mentioned, covariance among change in 

knowledge and beliefs, change in teachers’ classroom practice, and change in students’ 

learning outcomes are unrelated. With the TAP rubric, teacher professional growth 

changes significantly but has little relationship to growth networks. 

Professional development evaluation has critical levels: (1) participants’ reactions 

to the professional development experience; (2) participants’ learning; (3) organization 

support and change; (4) participants’ use of new knowledge and skills; and (5) student 

learning outcomes (Guskey, 2002). With the TAP rubric, when TCs have mastery 

experience of new instructional strategies in professional development, these strategies 

are more likely to be retained and repeated. During their field teaching, they improved 

their instruction skills and teaching beliefs, and their students’ achievement grew 

positively. The TAP rubric helps TCs to be more likely to employ new teaching models 

for their students and understand both the purpose of teaching strategies and their 

expectations for students’ behaviors. 

Most teachers believe that the purpose of teacher evaluations should be 

measurement-and- development dual purpose but that development should be the 

dominant focus (Marzano, 2012). In the current study, the TAP rubric provided 

evaluations that match the six components in professional growth proposed by Goe et al., 

(2012): (1) high-quality standards for instruction, (2) multiple standards-based measures 

of teacher effectiveness, (3) high-quality training on standards, tools, and measures, (4) 

trained individuals to interpret results and make professional development 

recommendations, (5) high-quality professional growth opportunities for individuals and 



Texas Tech University, Yujuan Shi, August 2021 

128 

 

groups of teachers, and (6) high-quality standards of professional learning. 

Limitations 

This study has some limitations in the data sample and analysis models. First, the 

participants were confined to an undergraduate teacher preparation program in a public 

university in the southwest of the United States. The evaluation rubric in this study is a 

regionally-used one, not a national one. This study only used the data collected in the 

2019-2020 academic year, the last year of the TCs’ undergraduate program. The available 

data in the 2020 spring is uncompleted, so the sample size in this semester is much less 

than in the 2019 fall (n=389). The sample size of student achievement growth is small 

(n=94), provided only by six SCs. The calculation of the student achievement growth is 

constructed on the changes of percentages students’ achievement in the exceed and meet 

levels. This may cause the limitation of interpreting the impact of the TAP rubric on TCs’ 

teaching competency and professional development. 

Barnett (1994) believes that evaluating teachers’ teaching competence requires 

the inclusion of a particular education system with its historical, political, and economic 

context that might not necessarily manifest itself in an observable, immediately 

assessable way. The construct of teacher effectiveness at supporting student learning on 

academic outcomes, and the development of TC’s teaching beliefs from a single test may 

only represent a portion of the broader construct. In the current study, the analysis is 

constructed on the quantitative data on the TCs’ observable teaching performance, focus 

on the teaching skills assessed with the TAP indicators, and the TCs’ teaching belief 
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change during their placement teaching. The assessment aspects and period (in one 

academic year) might reflect some sections of the TC’s teaching competency 

development but not a holistic picture. 

Furthermore, since data was collected in an individual school district, the 

participants in this study are homogeneous (in the same program and same year of the 

program), which might influence the representation of the assessment results. Also, the 

small sample size may have limited variation in the measure. In addition, since the 

differences of the coaching and training systems in teacher preparation programs, the 

results of the longitudinal modeling applied in this study might be too limited to be 

generalized in other programs. The results of this study are narrowed in a local school 

district and may lead to potential weaknesses of its representativeness and generalization. 

Therefore, the results should be taken cautiously as a definitive conclusion about the 

TCs’ teaching competency development.  

The TAP scores provided by the site coordinators required professional 

knowledge on classroom instructions and management, which may exist bias caused by 

the raters teaching knowledge and epistemological beliefs. Furthermore, the TCs’ self-

report of the TAP scores and their teaching beliefs in the two semesters increased as 

Kruger and Dunning (1999) proposed. Even more, for most of the data, the time points of 

the TAP scores were only three and the teaching beliefs only two. The insufficient 

number of time points may influence the results of the longitudinal analysis of the TAP 

score changes and the relationships of its changes to teaching beliefs and student 

achievement growth. The one-factor model of the TAP rubric has a good model fit, but it 
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is unhelpful for analyzing the factor effects of the rubric, its reliability, and its 

discriminant validity. Due to the very few time points, the panel model used in this study 

is not a cross-sectional design, which yields limited results for interpreting the mutual 

effects of changes in the TAP rubric and teaching beliefs. The growth curve of the TAP 

rubric was not plotted as a diagram due to the few time points. This deficiency of data 

and analysis models may prevent conclusions from being made about the reliability and 

validity of the TAP rubric and its effect on TCs’ teaching performance. 

Future Research 

The findings of the present study elucidate some evidence of the reliability and 

validity of the TAP rubric and its growth patterns in teacher preparation programs. 

Further study could add more factors for the TAP score changes, for example TCs from 

different years, relationships with their mentor teachers, TCs’ certificate scores, and their 

epistemological beliefs. Data from more time points of the TAP scores and teaching 

beliefs could be included to improve the preciseness of the longitudinal analysis and 

portrait more exact growth patterns of the TAP scores. Furthermore, the research could 

focus on the effect of the TAP rubric on their first-year teaching and the fidelity of the 

instructions of the TAP rubric in their classroom teaching when they enter the teaching 

professions.  

Mentor teachers’ impact is one of the factors for TCs’ teaching performance 

changes. Based on the requirements specified by the Texas Education Agency, the 

mentor teachers in the field teaching evaluated TCs in three domains of classroom 
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teaching: designing instruction and assessment, creating a positive classroom 

environment, and implementing effective instruction and assessment. The mentor 

teachers’ evaluations for TCs can be found in the teacher education program of some 

universities (e.g., Louisiana State University, Maryland University) and some school 

districts (e.g., Salt Lake City School District, School District of Washington). Feedback 

from mentor teachers is more likely to reveal the authentic teaching performance of the 

TCs. Increased amount of mentoring had a positive impact on retention. Therefore, the 

interactions between mentor teachers and TC and their effect on TCs’ TAP scores and on 

their teaching belief changes can be examined as a factor. 

The evaluations for TCs have an effect on their change of instruction skill and 

teaching performance, but the detailed approaches of the influence have not been 

revealed in this study. The TCs reported their reinforcement and refinement areas of the 

ten indicators in their field teaching, but how they change their teaching strategies to 

improve these areas and what are the results of the changes are unknown. TCs’ 

reflections can be used to examine the critical stages and factors that affect changes in 

their instructional strategies.  In addition, the interactions between SCs and TCs could be 

a factor of changes in TAP scoring, as the SCs provide comments and suggestions to TCs 

in the pre-and post-conferences. Surveys on the interactions of SCs and TCs could be 

conducted to detect its effect on TCs’ TAP scores changes. The SCs’ demographic 

information and their perceptions on the observational protocols may help to detect the 

potential bias of classroom observations. Therefore, weighting the percentages of scoring 
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sources in the four domains of TAP evaluations (see Table 6.1) may help in examining 

real performance of the TCs with the TAP rubric. 

21Table 6.1 Domain Weights Percentages of TAP Evaluations for Teachers (NIET, 

2012) 

Domain Weights  Career Mentor  Master 

Designing and Planning Instruction 0.15 0.15 0.15 

Learning Environment 0.05 0.05 0.05 

Instruction 0.75 0.60 0.40 

Responsibilities 0.05 0.20 0.40 

In addition, more data on students’ demographic information and their summative 

and formative assessment results need to be used in testing the effect of TCs’ teaching on 

student achievement gain. For example, students’ cultural and linguistic backgrounds and 

their cognitive development levels may be associated with teachers’ instructional 

practices and performance. The connection between classroom observations for TCs and 

the long-term student academic outcomes needs to be established to prevent the bias of 

value-added measurement and improve TCs’ instructional strategies that are effective for 

students’ learning. Some areas for future research on effect of some interventions include 

the refinement areas with the TAP rubric, strategies focus on students’ cultural and 

linguistic background, and teachers’ perception on their teaching performance.  

Finally, researchers agree that teacher performance can be assessed and the 

evaluation score is positively related to student achievement and learning (e.g., Boyd et 

al., 2009; Chetty et al., 2014), but this study found that TAP scores have no relationship 

with teaching beliefs and student academic achievement. The future research could 
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evaluate TCs’ teaching performance with more objective evidence, for example 

incorporating direct evidence of student learning, such as student performance on end-of-

course assessments, teacher-generated assessments, or value-added models with the 

classroom observations. Furthermore, the SCs’ perspectives on TCs’ teaching 

performance did not always align with outcomes on the assessment, especially for high 

and low performers. Approaches of enhancing the raters’ reliability and making their 

evaluations reveal the outcomes of the assessment need to be explored. In addition, both 

rubric descriptions and observed behaviors can be misinterpreted (Caughlan, & Jiang, 

2014). When interpreting the high- versus low-inference instruments, a wide latitude of 

interpretation needs to be allowed.  

Conclusions 

The TAP rubric used in the TechTeach has satisfactory reliability and validity in 

the current study. The values of Cronbach’s alpha indicate a good inner-consistency 

reliability, while the CFA model fit and multilinear regression results of the TAP rubric 

suggested fine predictive validity and discriminant validity. Specifically, changes in the 

TCs’ TAP scores, their teaching beliefs, and student achievement growth are significant. 

The correlations of 10 items in the TAP rubric and results of TCs’ TAP scores provided 

by the SCs indicate agreeable inter-item reliability. Changes of TAP scores provided by 

SCs were positively more related to TCs’ teaching beliefs than the TAP scores self-

reported by TCs. Student achievement growth can be predicted by the changes in TAP 

scores provided by SCs but cannot be predicted by TCs’ self-reported TAP scores. 
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Overall, the evaluation results of reliability and validity of the TAP rubric in this study 

are consistent with prior research and useful for improving the predictions of TCs’ 

instructions. However, as Whitehurst et al. (2014) mentioned, evaluation scores for 

individual teachers in two similar school districts may differ greatly in reliability and 

validity. Therefore, in-depth and longitudinal empirical study results are still needed. 

The TCs improved teaching performance in their field teaching with the TAP 

rubric. No matter what initial scores the TCs had, they could improve their teaching 

performance during the field teaching. The growth pattern of TAP scores provided by 

SCs coordinators started high and increased slowly later.  For TCs who had lower scores 

in some items, they could have more rooms to improve.  In addition, the TCs’ teaching 

beliefs significantly increased in their self-reported scores much higher than the scores 

given by the SC. This suggests that the Dunning Kruger effect (1995) existed in the self-

evaluation of TCs’ teaching beliefs. Moreover, their students made progress mainly in 

math and science. However, the changes in TCs’ TAP scores had small relationships with 

their teaching beliefs and student achievement growth. Some areas in the TAP rubric 

were reported as insufficient in teacher preparation program, including Questioning, 

Teacher Knowledge of Students, Academic Feedback, and Thinking. The program 

developers can consider these results and make improvements in the future. 

Associated with the four domains in the conceptual framework proposed by 

Guskey (1986, see Figure 2.1, conclusions made in this study agree more with the 

perception brought about by Clarke and Hollingsworth (2002). They claimed that these 

domains were interconnected and non-linear, composed of a specific mechanism by 
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which change in one domain is associated with a change in another. In this study, the 

TCs’ knowledge and teaching beliefs, their classroom instructions, and student learning 

outcomes increased, respectively, but there are no significant correlations among them. It 

revealed undefined change sequences and growth networks, giving recognition to the 

individual nature of teacher professional growth. The TAP rubric used in the TechTeach 

is a framework and guideline for the TCs’ teaching knowledge and skill development. 

The process of TCs’ improvement in teaching performance is not a closed loop with a 

stable sequence but a dynamic and interactive one. In teacher preparation program, 

evaluations for TCs are informative for policy-makers, program developers, teacher 

educators, and the TCs themselves.   
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APPENDICES 

APPENDIX A. 

TAP INSTRUCTIONAL RUBRIC STANDARD – LESSON 

STRUCTURE AND PACING 
 

Standard Exemplary (5) Proficient (3) Unsatisfactory (1) 

Lesson Structure and 

Pacing 

 All lessons start 

promptly. 

 The lesson’s 

structure is 

coherent, with a 

beginning, middle, 

and end and time for 

reflection. 

 Pacing is brisk and 

provides many 

opportunities for 

individual students 

who progress at 

different learning 

rates. 

 Routines for 

distributing materials 

are seamless. 

 No instructional 

time 

is lost during 

transitions. 

 Most lessons start 

promptly. 

 The lesson’s 

structure 

is coherent, with a 

beginning, middle 

and end. 

 Pacing is 

appropriate 

and sometimes 

provides 

opportunities for 

students who 

progress at different 

learning rates. 

 Routines for 

distributing materials 

are efficient. 

 Little instructional 

time is lost during 

transitions. 

 

 Lessons are not 

started promptly. 

 The lesson has a 

structure, but may be 

missing closure or 

introductory 

elements. 

 Pacing is 

appropriate 

for less than half of 

the students and 

rarely provides 

opportunities for 

students who 

progress at different 

learning rates. 

 Routines for 

distributing materials 

are inefficient. 

 Considerable time 

is 

lost during 

transitions. 
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*APPENDIX B.  

PA OBSERVATION (BY SCS)  
 

Demographical Information of Teacher Candidates 

 (1) Field Sites, (2) School District, (3) Mentor Teacher, (4) Site Coordinators, (5) Content 

Area, (6) Grade Level. 

 

Scale: Exemplary/ Proficient/ Satisfaction 

Designing and Planning Instruction 

Instructional Plan 

Student Work 

Assessment 

 

The Learning Environment 

Expectation 

Managing Student’s Behavior 

Environment 

Respectful Culture 

 

Instruction 

Standards and Objectives 

Motivating Students 

Presenting Instructional Content 

Lesson Structure and Pacing 

Activities and Materials 

Questioning 

Academic Feedback 

Grouping Students 

Teacher Content Knowledge 

Teacher Knowledge of Students 

Thinking  

Problem Solving 

 

Reinforcement (Area of Strength) 

Refinement (Area of Weakness) 
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APPENDIX C 

TC’S TEACHING BELIEFS SURVEY 
 

Scale: Not at all (1), (2), Very little (3), (4), Some degree (5), (6), Quite a bit (7), (8), A 

great deal (9) 

3. How much can you do to prevent and respond to disruptive behavior in the classroom? 

4. How much can you do to motivate students who show low interest in school work? 

5. How much can you do to calm a student who is disruptive or noisy? 

6. How much can you do to help your students value learning? 

7. To what extent can you craft good questions for your students? 

8. How much can you do to get children to follow classroom rules? 

9. How much can you do to get students to believe they can do well in school work? 

10. How well can you establish a classroom management system with each group of 

students? 

11. To what extent can you use a variety of assessment strategies? 

12. To what extent can you provide an alternative explanation for example when students are 

confused? 

13. How much can you assist families in helping their children do well in school? 

14. How well can you implement alternative strategies in your classroom? 

 

Rate how confident you are in your ability to successfully accomplish each of the 

teaching tasks listed below. 

Score Scale: 0-10-20-30-40-50-60-70-80-90-100 

 

15. Identify ways that the school culture values  ̈norms  ̈and practices is different from my 

students’ home culture. 

16. Implement strategies to minimize the effects of the mismatch between my students’ home 

culture and the school culture. 

17. Assess student learning using various types of assessments. 

18. Obtain information about my students’ home life. 

19. Build a sense of trust in my students. 

20. Establish positive home school relations. 

21. Develop a community of learners when my class consists of students from diverse. 

22. Use my students’ cultural background to help make learning meaningful. 

23. Use my students’ prior knowledge to help them make sense of new information. 

24. Identify ways how students communicate at home may differ from the school norms. 

25. Obtain information about my students’ cultural background. 

26. Greet English Language Learners with a phrase in their native language. 

27. Design a classroom environment using displays that reflects a variety of cultures. 

28. Develop a personal relationship with my students.  

29. Praise English Language Learners for their accomplishments using a phrase in their 

native language. 
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30. Identify ways that standardized tests may be biased towards linguistically diverse 

students. 

31. Communicate with parents regarding their child’s educational progress. 

32. Structure parent teacher conferences so that the meeting is not intimidating for parents. 

33. Revise instructional material to include a better representation of cultural groups. 

34. Critically examine the curriculum to determine whether it reinforces negative stereotypes. 

35. Model classroom tasks to enhance English Language Learners’ understanding. 

36. Communicate with the parents of English Language Learners regarding their child’s 

achievement. 

37. Identify ways that standardized tests may be biased towards culturally diverse students. 

38. Use examples that are familiar to students from diverse culture. 

39. Explain new concepts using examples that are taken from my students’ everyday lives. 

40. Teach students about their culture’s contributions to society. 
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APPENDIX D 

TAP GRADING FORM  
TAP Indicators Scores  

(1-5) 

TAP Indicators Scores  

(1-5) 

Instructional Plans  Activities and Materials  

Managing Student 

Behavior 

 Questioning  

Standards and Objectives   Academic Feedback  

Presenting Instructional 

Content 

 Teacher Knowledge of Students  

Lesson Structure and 

Pacing 

 Thinking  
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APPENDIX E 

K-12 STUDENTS’ ACHIEVEMENT CHART (EVALUATED BY TCS) 
TEK: Questions 

Mastery 

Levels 

Description of Student’s Work in Each Mastery Category Assessment Data Outcomes 

Exceeds Pre-Assessment 

Description of ‘exceeds’ in Standard: Students got all 6 problems 

right with correct math and multiplication 

 Pre Post 

Post-Assessment 

Description of ‘exceeds’ in Standard: answer all 6 questions correct 

plus the bonus questions 

Number of Students   

Percent of Total Class   

Student’s Initials   

Meets Pre-Assessment 

Standard: got 4-5 problems right with correct math and 

multiplication 

 Pre Post 

Post-Assessment 

Standard: answer all 6 questions correct  

Number of Students   

Percent of Total Class   

Student’s Initials   

Approaches Pre-Assessment 

Standard: got 3 problems right with correct math and multiplication 

 Pre Post 

Post-Assessment 

Standard: answer 4-5questions correct 

Number of Students   

Percent of Total Class   

Student’s Initials   

Below Pre-Assessment 

Standard: missed 4 and more problems  

 Pre Post 

Post-Assessment 

Standard: missed 4 and more problems 

Number of Students   

Percent of Total Class   

Student’s Initials   

 


