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Among educational researchers, important questions are being asked about how to 

improve mathematics instruction for elementary students. This study, conducted in a north Texas 

public school with 294 third- through fifth-grade students, ten teachers and three coaches, 

examined the relationship between students’ achievement in mathematics and the mathematics 

teaching and coaching instruction they received. Student achievement was measured by the 

Computer Adaptive Instrument (CAT), which is administered three times a year in the district 

and is the main criterion for students’ performance/movement in the district’s response to 

intervention program for mathematics. The response to intervention model employs student data 

to guide instruction and learning in the classroom and in supplemental sessions. 

The theoretical framework of the concerns based adoption model (CBAM) was the basis 

to investigate the concerns that mathematics teachers and coaches had in using the CAT student 

data to inform their instruction. The CAT data, based on item response theory, was the 

innovation. Unique in this study was the paralleling of teachers’ and coaches’ concerns and 

profiles for their use of the data with student scores using an empirical approach. Data were 

collected at three intervals through the Stages of Concerns Questionnaire, the Levels of Use 

interviews, and the Innovation Configuration Components Matrix from teachers and at three 

intervals student CAT-scaled scores.  Multiple regression analyses with the concerns and CAT 

scores and levels of use and CAT scores were conducted to determine if relationships existed 

between the variables.   

The findings indicated that, overall, the teachers and coaches who scored high in personal 



concerns at the three data points remained at low levels of use or non-use of CAT data in their 

instruction. Only two teachers indicated movement from high intense personal concerns to high 

concerns regarding the impact on students. This correlated with their increased use of CAT at the 

three-collection points. The regression analyses indicated no correlations between the teachers’ 

and coaches’ concerns and the CAT and no correlations between their levels of data use and the 

CAT. At the exit interviews, patterns suggested that the presence of a change facilitator might 

have made a difference in their understanding and use of the CAT data ultimately impacting 

student achievement. This study sets a new precedent in the use of CBAM data and offers 

insights into the necessity of providing support and training in a change process. 
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CHAPTER 1  

INTRODUCTION 

The ability to perform basic computations, apply mathematical models and solve 

mathematical problems is essential both to an individual’s survival and to his or her success in 

their professional career. For example, even basic technology use in computerized societies 

entails often-advanced understanding and application of number sense and problem solving at 

proficient levels, and this phenomenon is expected to dramatically increase in the future (Talbot, 

2012). Teaching mathematics in ever-changing environments creates challenges both 

professionally and personally for educators on all levels. Teachers are faced with formidable 

decisions when confronted with new methods, programs and elaborate systems while attempting 

to address the academic needs of their student populations that continue to increase in K-12 

schools (Institute for Educational Sciences, 2011).  

Educational statistics show percentages of competence on internal and external 

assessments imply that students in the United States are failing to perform when compared to 

other students internationally (National Assessment of Educational Progress, 2009). 

Domestically, levels of mathematic competency in national testing from 2009 to 2011 indicate 

slight gains for students in the United States in Grades 4-8, but without significant growth 

(NAEP, 2011). According to the 2008 report, 32% of students are at or above the proficient level 

in Grade 8, but only 23% proficient at Grade 12 (National Mathematics Advisory Panel, 2008). 

In addition, disparities in mathematical performance continue to remain persistent in relation to 

race and income. Minority children living in poverty account for the highest percentages of low-

performing students in mathematics nationally (NAEP, 2011).      

The national mathematics advisory panel in the final report (USDE, 2008), established 
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under the Department of Education, identified and expounded on areas of concern in the 

mathematics performance in the United States. This report revealed the findings from multiple 

research studies and offered recommendations in specific mathematical categories and teacher 

competencies considered essential to improve mathematics teaching and learning in schools from 

K-12. Due to these critical findings, the need for federal and state funding of mathematics 

initiatives has expanded in many districts throughout the United States (NAEP, 2011) to provide 

evidence-based practices and produce highly competent teachers for better-quality mathematics 

instruction.  

Districts responded to the National Mathematics Advisory Panel (NMAP) proposals by 

implementing mathematics intervention programs, hiring math specialists and math coaches and 

incorporating instructional practices to support low-achieving students, not formally diagnosed 

as learning disabled, but who exhibited mathematical difficulties in basic concepts for their grade 

level (Bryant, Bryant, Gersten, Scammacca, Funk, Winter, & Pool, 2008; Byers, 2009 and Burns, 

2011). These programs varied in design and function, but fundamentally comprised components, 

which adhered to standards, suggested by the NMAP. Compliance to these guidelines required 

fidelity to empirically based methodologies that were demonstrated as appropriate for improving 

low-achieving students in major subject areas (Bottge, Rueda, Kwon, Grant, & LaRoque, 2009; 

Byers, 2009; Nabors-Olah, Lawrence, & Riggan, 2010; Stronge, Ward, & Grant, 2011, and 

Ysseldyke, & Tardew, 2007). Generally, intervention sessions in these programs and in the 

classrooms, were mandated with the expectations that teachers and math coaches/specialists 

identify struggling students through a universal screener, deliver instruction based on the 

district’s core curriculum/state core standards, document and monitor the progress of the 

instruction, and focus on increasing competency in basic mathematical concepts (Burns, 
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Codding, Boice, & Lukito, 2010) with the intent of raising achievement to grade-level 

proficiency.  

District Expectations 

The Response to intervention model (RTI) was the protocol used in the district to 

organize the intervention programs in the elementary schools. Research in the area of RTI 

mathematics intervention programs has indicated positive gains in grade level assessments 

following supplemental instruction through this model (Fuchs et al., 2008; Burns, 2010). 

The intervention protocol consists of three tiers of instruction. The first tier, Tier 1, is classroom 

instruction in which the teacher is responsible for implementing validated core curriculum and 

reinforcing difficult skills. Teachers are required in this model to be proficient in diagnosing 

student deficiencies in classroom objectives and be prepared to support the subsequent level of 

intervention for each student.  

Students, who struggle to maintain grade-level performance through the classroom 

program, advance into the next tier level of support. At this level, Tier 2, students are separated 

from the classroom environment at allocated times during the week to receive tutoring in small 

group settings on fundamental skills. Most students at the Tier 2 level respond to supplemental 

instruction in pullout groups and specialized in-class instruction and are likely to benefit 

academically (Fuchs et al., 2008). Teachers are expected to create a flexible classroom 

environment whereby Tier 2 students are able to attend these sessions outside the classroom 

without sustaining loss in other subject areas. In class, small group instruction is necessitated as 

well for Tier 2 students in order for teachers to support students identified needs, as noted in data 

from the universal screener and other assessments. 
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When students are unresponsive to the small pullout group tutoring sessions and the 

classroom program, the next step is a comprehensive diagnostic assessment at Tier 3. This 

involves a referral from the classroom teacher in order to determine if there are disabilities that 

require consideration for special education services. Students in the Tier 3 receive intensive 

instruction and/or possible adaptive instruction. This form of instruction is conducted in groups 

of no more than three students and is very intensive and singular to the students’ specific 

academic and behavioral needs.  

The classroom teachers at this school were expected to differentiate their instruction and 

adapt their lessons to accommodate all learners in Tier 1 instruction with particular attention to 

students requiring intervention plans and supplemental sessions. The math coaches teaching in 

the pullout sessions were expected to incorporate data from the district’s universal screener with 

the core curriculum to reteach failed concepts and monitor progress. District/campus 

requirements or expectations of using appropriate data in teachers’ lessons and instructional 

methods are justified because data indicate academic needs and strengths. However, teachers and 

supporting staff were not fully trained or prepared appropriately to adapt to these expectations.  

Statement of the Problem 

To address identified mathematics needs of students, a common practice was to 

administer standardized tests and/or district created assessments to determine grade level 

proficiency of students. Those students who scored below grade level in two consecutive formal 

assessments were placed in remedial groups for re-teaching of the skills indicated by the failed 

test questions. However, there were minimal gains and sustainability in mathematics 

performance in Grades 3-5. This year an educational innovation or change utilizing new systems 

focused on data driven teaching was initiated by the district whereby classroom teachers and 
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math coaches were expected to use multiple forms of data: district universal screener, campus 

and district assessments, to make instructional decisions for students at all three Tiers of RTI.  

This innovation challenged classroom teachers, since their prior practice involved 

teaching mainly at the Tier 1 level, following state and district mandates for student success on 

state mandated tests. The district screener was the Computer Adaptive Instrument (CAT) based 

on item response theory, whereby the assessment was individualized and over multiple grade 

level skills. The data from this test were quite different than the data most teachers were 

accustomed to using since the standardized assessments and the district assessments were based 

on the classical test theory, in which all students in a grade level are tested with the same items. 

Although this screener was in use the previous year, mainly the mathematics coaches, who 

received Tier 2 and 3 students in pullout sessions, used CAT with other data to determine 

specialized instruction for students. 

Statement of the Purpose 

The purpose of the case study was to examine the behaviors and concerns teachers and 

coaches experienced in using CAT data, during mathematics instruction, and the relationship 

between their concerns about and use of computer adaptive data, with student academic 

performance.  

Research Questions 

Q1:  What are the stages of concerns and levels of use of mathematics teachers and coaches, 
regarding the use of computer adaptive student data, as observed through the diagnostic 
dimensions of the Concerns based adoption model?  

Q2:   What is the relationship between teachers’ and coaches’ concerns about using computer 
adaptive student data in their instruction and students’ academic performance on the 
district’s universal screener (CAT)? 

Q3:   What is the relationship between teachers’ and coaches’ levels about using computer 
adaptive student data in their instruction and students’ academic performance on the 
district’s universal screener (CAT)? 
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Research Hypotheses/Assumption 

Assumption. It is assumed teachers’ and coaches’ stages of concerns and levels of use 
will result in parallel profiles of concerns and use.  

Hypothesis 1. Teachers’ and coaches’ stages of concerns about using CAT data for 
designing/implementing instruction will positively relate to the students’ performance on 
the CAT. 

Hypothesis 2. Teachers’ and coaches’ levels of use of the CAT data for 
designing/implementing instruction will positively relate to the students’ performance on 
the CAT. 

Theoretical Framework 

Change, a constant in educational settings, includes, but is not limited to changes in 

school populations, district, state, and national academic expectations. Change, in the form of 

innovations, requires adoptive responses by instructional personnel as they engage in the change 

process, in order for change to occur. Educational innovations emerge for a variety of reasons, 

and can include: failures or weaknesses in systems, cutting edge research that touts reform ideas, 

legislated changes, and many more. Generally, innovations are initiated for the purposes of 

improved teaching and learning. The success of innovations or changes in practices is dependent 

on the skillful and willful implementation by staff, not the design of the innovation (Hall & Hall, 

1987). Besides administrators and supporting staff, teachers are the key personnel who develop 

an innovation from an idea to a reality.  

Frances Fuller (1969), a clinical psychologist, discovered a continuum through which 

teachers progress when confronted with a change. This natural process has a sequential pattern 

that extends from the individual to others in their environment. She found in teachers this 

progression moved from concerns about self to task concerns demanded in teaching to the impact 

concerns on students. Her study with student teachers included extensive interviews and group 

counseling sessions over time.  She learned that student teachers’ concerns directly corresponded 
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to their career phases. For example, student teachers in the pre-teaching phase with no teaching 

experience had low concerns about teaching as opposed to first year teachers and student 

teachers who focused their concerns on personal issues dealing with feelings of inadequacies or 

insecurities or the logistics of programs. Experienced teachers’ concerns were directly related to 

students’ learning and teaching quality. In further research studies, Fuller and Bown (1976) 

found in pre-service and beginning teachers clusters of concerns and attitudes that evolved in 

predictable patterns as they progressed into experienced educators. The work by Fuller and her 

colleagues was extended to examine teachers’ concerns when confronted with new instructional 

practices and programs, educational innovations (Hall, George & Rutherford, 1979). The later 

studies evolved into the concerns based adoption model (CBAM), (Hall & Hord, 1987). 

The CBAM theory states that individuals experience specific concerns, which impact 

their levels of use when confronted with change in the environment. The CBAM framework 

offers a unique set of instruments to examine the change process individuals experience when 

confronted with innovations and the expectation to adopt the innovations as new forms of 

practice (Hall & Hord, 2006). The CBAM instruments: Survey of Concerns, Levels of Use, and 

Innovation Component Configuration Map provide change facilitators and adopters of the 

innovation, with information regarding the concerns about and use of the innovation as designed.  

The assessment information gleaned from the use of the instruments assist in understanding what 

the adoption of the innovation looks like, from the perspective of the adopters, often the teachers. 

The data gathered from the assessments establish specific behaviors corresponding to the 

components that articulate the aspects of the innovation, as well as ongoing perceptions and 

attitudes that affect the level of implementation.  The success of any new program or system 
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depends on the concerns and levels of use of those responsible for the implementation of the 

innovation, often teachers (Hall & Hord, 2001).  

Teacher effectiveness, during the implementation of an educational innovation, is an 

essential component in the academic success of students generally (Christou, Eliophotou-Menon, 

& Philippou, 2004). Teachers’ perceptions and attitudes play a pivotal role in the change process 

related to school innovations (Fullan & Smith, 1999 and Ungar & Eshet-Alkakay, 2011).  

Teachers when confronted with new practices and programs may not be totally unaccepting of 

the innovation, but rather may have difficulty in implementation or be resistant to the change.  

Difficulty with implementation often results in infidelity to a new program or practice resulting 

in a lack of sustainability (Roach et al, 2009).  Resistance to change can be attributed to many 

factors, including, but not exclusive to: weaknesses of the innovation, attempts to maintain the 

status quo, emotional resistance, and or negative or hostile feelings towards the change (Del Val 

& Fuentes, 2003; Zimmerman, 2006). Regardless of the cause, when teachers are resistant to 

new practices or policies, student performance is potentially affected.  

Definition of Terms 

• Campus math specialist – I was the full time math specialist coordinating the 

scheduling of assigned students (list emailed from the teachers) into the pullout sessions for the 3 

math coaches. 

• Computer-adaptive testing (CAT) – Computer testing system using item response 

theory.   

• Coaches – Part time certified teachers (n = 2) and educational assistant (n = 1) who 

supervise and instruct in the RTI mathematics intervention program in pullout sessions. 

• Concerns based adoption model (CBAM) – a model with diagnostic dimensions for 
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monitoring the use of an innovation or new curriculum or change within an organization. In this 

study, to monitor teachers’ and coaches concerns about and use of CAT student data to design 

instructional lessons (Hall & Hord, 2006).  

• District required curriculum – District adopted mathematics curriculum/textbooks 

used in Grades K-5 for mathematics instruction and aligned to state core curriculum. 

• Exit interviews – formal final meetings with participants at the end of the project 

during which participants were asked to provide feedback about the use of CAT data. 

• Innovation – defined by Hall & Hord (2006) as products or processes with specific 

characteristics essential to the implementation of it (p.8).  In this study, the CAT. 

• Innovation configuration map – as self-designed tool that clarifies the innovation 

employing idealized images of change, across various operational forms that articulate teachers’ 

observed behaviors in classrooms as they implement the innovation. 

• Learning difficulties/mathematics difficulties – problems in learning and 

understanding mathematical concepts as indicated on grade level assessments.  

• Learning disabilities/mathematics disabilities – specific disabilities diagnosed through 

comprehensive assessments. 

• Levels of use – eight classifications/profiles of how implementers act or behave in 

relationship to the innovation.  

• Low-achieving – Students struggling to maintain grade level on state, district and or 

classroom assessments.  

• One-legged interviews – one-on-one brief meetings with participants to inquire about 

the information obtained in the observations.  

• Pullout sessions – Supplemental instruction for students in a separate, small group 
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environment.  

• Regular achieving students – Students scoring at grade level on state, district and or 

classroom assessments and considered Tier 1. 

• Response to intervention (RTI) – A three -Tier system for addressing the academic 

and behavioral needs of students who have been identified as needing small group or one on one 

instruction to succeed.  This protocol was authorized under IDEA (2004).  

• Scantron Performance Series computer adaptive test – the company that provided the 

math screener for the district.  

• Stages of concern questionnaire (SoCQ)- a survey to rank typical concerns users of an 

innovation (change) experience.  

• Supplemental instruction – Extra instructional lessons for low achieving students in 

the classroom and in the pullout sessions. 

• Tier 2 and Tier 3 students – Students scoring below grade level on state, district and 

or classroom assessments and requiring supplemental instruction in the classroom and in pullout 

sessions.  

• TEKS – Texas Essential Knowledge and Skills refers to the common core standards 

in Texas. 

• Universal screener – assessment used at for the pre-test, mid-year test and post-test at 

this school for assessing students generally in Grades 3-5 and for intervention purposes.  

Limitations 

 One of the limitations in the study stems from the non-generalizability of case study 

methodology. The research was designed and focused on one school setting and a particular 

population. Case studies are examined in a natural context through various methods (Chesebro & 
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Borisoff, 2007). The contexts of schools are different and case study methodology requires a 

design specific to the setting where the research takes place. This study examined one group of 

mathematics teachers and coaches in one public elementary school.  

 A second limitation of the study concerned myself as researcher and math specialist at the 

campus where the study took place. As the full time math specialist, I was responsible for 

tutoring students in the coaching program, but I was not included in the math coaching team 

described in the study. There were also two third grade teachers who did not participate, but 

several of their students were assigned to math coaches all year for supplemental instruction. 

A third limitation involved data collected from the adult participants. The coaches were 

unavailable for the second observation in January and four teachers were unavailable for the 

third classroom observation in April. At the end of April, the schedules of four teachers were 

adapted to accommodate re-teaching of failed STAAR objectives in reading and math to 5th 

graders who retested in May. This was organized by the school administration in order to reduce 

intervention groups to 5-6 students per teacher.  

Significance of the Study 

The study took on a different approach by using the CBAM model to parallel teachers’ 

and coaches’ concerns and behaviors with their students’ academic performance. This 

investigation ventured into using CBAM diagnostic instruments to identify the perceptions and 

actions of teachers in comparison to students’ CAT scores at three points in the year. Generally 

research on change that employs CBAM data stands alone as the sole understanding of the 

setting researched. However, by relating student success directly to teachers’ concerns about and 

use of the innovation, an empirical approach to understanding the affect of teachers’ concerns 

and use on student success set a new precedent in the use of CBAM data. 
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Chapter 1 Summary 

 Chapter 1 introduced background information on mathematics learning in the United 

States and the critical need to improve mathematic performance in schools. The purpose of the 

study and the statement of the problem were identified through the concerns of the National 

Mathematics Advisory Panel (USDE, 2008) which states:  

There is an urgent need to conduct experimental evaluations of the effectiveness of 
support-focused interventions both small- and large-scale, because they are promising 
means for reducing the mathematics achievement gaps that are prevalent in U.S. society.  
(2008, p. 19-20)  
 

Research questions and hypotheses narrowed the intent and perspective of the study. The CBAM 

theoretical framework was based on the rationale that school innovations are affected positively 

or negatively based on the success or failure of implementation by teachers. Teachers’ 

perspectives and their actions directly affect implementation of new programs or practices, and 

potentially impact students’ performance. The definitions of terms were stated and limitations of 

the study addressed. The study will add to limited research on the relationship between teachers 

concerns and levels of use of student data as indicated by the  concerns based adoption model 

and student academic performance.   
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CHAPTER 2  

REVIEW OF THE LITERATURE 

District administrators and teachers responsible for intervention programs are confronted 

with multiple considerations when deciding on curricula and instructional methods critical for 

successful learning in these programs. Reevaluation of existing practices, and establishment of 

new structures and procedures, and improvement in teacher competencies correspond with the 

Department of Education’s concerns and objectives regarding mathematics education in the 

United States (U.S. Department of Education, 2010). The Institute for Educational Sciences 

(IES), which was implemented in 2009, provides guidelines for mathematics interventions that 

the response to intervention (RTI) recognizes as sound practices for all students (Individual 

Disabilities Education Act, 2004). The IES suggests program components that correspond with 

recommendations from the National Mathematics Advisory Panel’s final report (USDE, 2008) 

and are considered necessary for student competency in mathematical concepts and skills.  

Therefore, research studies concerning these elements that promote high quality teaching and 

student learning offer reliable information and validate current frameworks employing the same 

practices.  

The purpose of this literature review was to present a synthesis of empirical research on 

studies through primary and secondary sources that verified components considered essential in 

raising the level of mathematics achievement in accordance with the National Mathematics 

Advisory panel and pertinent to the research questions posed in this study. A most relevant topic 

was the effect of teachers’ use of student data on student performance. This was central in 

understanding the background of the significance of the research since the study investigated the 

relationship between teachers’ concerns and levels of use of a specific type of student data and 
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students’ academic performance. A direct relation to teachers’ concerns is the element of 

teaching quality through professional development and preparedness and its effect on student 

achievement. Empirical studies on the impact of the effectiveness of training and teacher support 

were included. Another topic of concern in this literature review was the use of the Computer 

Adaptive Instrument, a different type of assessment of students. With the increase in multi-

lingual and multi-cultural students in most public schools (including this district), research on the 

implications involved in assessing English language learners was included as well. This diverse 

group of students has grown to be the majority-minority in many districts throughout the United 

States (IES, 2011) with the potential to continue in the decades ahead (IES).  

Three categories were developed to organize the summary of studies that validate the need 

for school research and support the background of this study: 

1. Teacher effectiveness as facilitator of the learning 

2. Teacher training and student achievement  

3. Data driven instruction using reliable assessment instruments 

The studies included under these categories are integral in understanding the significance and 

purpose of the study.  

Teacher Effects as Facilitators of Learning 

Effective teaching correlates and orchestrates a myriad of components that support the 

facilitation and integration of basic and complex skills to foster the students’ academic success 

and self-esteem. Brophy (1986) stated “teacher effects” is different than “teacher effectiveness.” 

The latter implies successful outcomes in performance gains, and “teacher effects” refers to the 

direct effect of the teacher on the students. Ding and Sherman (2006) confirmed Brophy’s (1986) 

difference in terms by viewing teacher effects as observable variables such as gender or salary 
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and teacher effectiveness as a latent variable.   

Several studies (Crosnoe et al., 2010; Emmer, Evertson & Anderson, 1980; Stronge, 

Ward & Grant, 2011) categorized teachers as being more effective or less effective and 

examined their effectiveness on students’ achievement over a specific time period by 

characterizing their behaviors and their students’ behaviors and their preferred instructional 

practices. Their findings of effective teachers having higher gains in students’ performances 

were not a new discovery, but the differences in instructional and classroom practices compared 

to less effective teachers were significant. For example, effective teachers were cognizant of the 

individual weaknesses of their students and used differentiated groups to target specific weak 

skills while exhibiting high expectations for student learning. Frequent formative assessments 

and monitoring of the progress of students, constantly checking for understanding, and offering 

meaningful feedback were typical of the effective teacher. The learning environment and 

classroom management was positive and nurturing and had less class disturbances. The effective 

teachers prioritized instruction on the weaker skills of the students in conjunction with teaching 

of the core curriculum whereas the less effective teacher (regardless of the years of service) 

continued to focus exclusively on the six-week curriculum.   

A critical difference was in teachers’ affective skills in building relationships with 

students through caring and nurturing behavior. Crosnoe et al. and Emmer et al. concluded that 

relationships between students and teachers were shown to impact student 

performance.  Students who are less advanced in mathematics often received minimal, in-depth 

instruction and less teacher attention than their advanced peers. Students who entered school 

with minimal preparedness but had teachers who taught inference-based instruction and 

encouraged positive relations raised the level of performance by the fifth year (Grade 5) to grade 
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level or beyond. However, students who began Grade 3 with low achievement in core subject 

areas and were in inference-based classrooms but had conflicted relations with teachers, did not 

achieve grade level performance. Low-achieving students who were taught only basic skills at 

the onset did not reach grade level achievement by fifth grade, regardless of the teacher relations. 

The disparity in skill acquisition of entering students at the onset of a school career can be 

massive in some populations, but a positive teacher-student relationship with inference-based 

instruction can support the narrowing of achievement gaps. 

Educational reforms in schools to improve student performance require teachers to adapt 

to the changes involved in the reform in order to be effective in the classroom (Chrisou, 

Eliophotou-Menon & Philippou, 2004; Kyriakides et al., 2006). The authors used the concerns 

based adoption model (CBAM) to examine the changes that experienced and beginning teachers 

in elementary schools underwent as they adapted their teaching and instruction to new 

mathematics textbooks and curriculum. The CBAM theory maintains the change process is 

experienced personally and individually (Hall & Hord, 2006). By examining individuals’ 

perceptions and behaviors regarding the change, levels of use can be established. The 

expectations based on the CBAM theory in the study, were that there would be a shift from self-

concerns towards task concerns, and from task concerns to impact concern in accordance with 

teachers’ experience with the implementation of the new textbooks and curriculum and their 

years of service as teachers. According to Hall and Hord (2006) individuals in the initial year of 

the change process most often remain at the self-personal concern stages.  

Experienced teachers in both studies reported a great interest in the consequences of the 

innovation for their students. They initiated more ideas with regard to the adoption in 

comparison to beginning teachers.  The beginning teachers focused on the implications of the 
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curriculum change and were more concerned about the expectations that would be required from 

them and the increased daily tasks involved by the application. A similar finding in the studies 

was that teaching experience explained the nature of the teaching concerns as they were 

identified. Variables such as student and teachers’ characteristics, efficacy and attitude towards 

the reform, concerns, and context of the schools were examined through questionnaires. The 

teachers’ concerns in the studies was at the first level in the model by Hall and Hord (2002). This 

indicates the intent was not in implementation of the curriculum but rather in gaining knowledge 

of the curriculum fundamentals. According to the research, the informational or knowledge 

phase is typical of non-users. The levels of use interviews assist in validating the responses on 

the questionnaire. Indeed, findings indicated that teachers’ main concerns were whether they 

were personally prepared to use the reform and the reform’s effect on the students’ success. 

Posttests in both studies indicated significant improvement in students’ problem solving 

performances.  

Findings that contrasted with the results of Chrisou, Eliophotou-Menon & Philippou 

(2004) that experience influenced concerns and levels of use, were in a research study by Tunks 

and Weller (2009). In this study, the authors examined teachers’ level of use and concerns in 

understanding the effect of algebraic thinking with regards to student success on the state 

mandated test. The authors found teachers, who were further in their understanding of algebraic 

thinking in the teaching of mathematics had students who were becoming successful, progressed 

in the change process from mechanical to routine levels of use. The progression was influenced 

by factors of teacher support such as coaching, observation of student success, monthly 

conferencing and electronic lesson plan sharing rather than the years of experience teaching 

mathematics.  
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The study by Obara and Sloan (2009), examined the effects of change on three teachers 

in a middle school as they prepared to conform to a new program on teaching and learning 

mathematics. Qualitative data was drawn from multiple sources such as interviews, observations, 

field notes, and student work, and teacher materials. The results revealed that the teachers had 

positive attitudes at the onset, and this was heightened directly following the summer training in 

the new standards and new materials. The intent of the program focused on conceptual 

mathematical understandings with the use of manipulatives and students’ journals. The standards 

were implemented but changes in the teachers’ style of teaching were minimal. The talk of 

change occurred predominantly among the teachers, but in practice, the teachers resorted to their 

former manner of implementing the curriculum.  

In this study, classroom math teachers in Grades 3-5 and the RTI math coaches are 

expected to use the computer adaptive test student data as well as the core curriculum and other 

pertinent data when designing their instruction. Understanding and utilizing additional data from 

an unfamiliar form (computer based instrument) can be daunting. Therefore, by examining 

teachers’ concerns, a clearer understanding will emerge on how to help address these concerns.  

Teacher Training and Student Achievement 

Educational reform requires knowledge and understanding of standards-based content 

and formative assessment measures in intervention practices. According to Wasik and Hindman 

(2011), when teachers are not well trained in the components of a curriculum and lack the 

understanding of how to integrate these components, the intervention procedure is reduced to 

“random lesson plans” (p 456). These authors examined the effects of professional development 

of teachers on the language and pre-literacy growth of students in a Head Start program. Data 

were collected for one year from a controlled group of teachers receiving intensive and ongoing 
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training in the form of group sessions and cycle trainings with assigned coaches. Classroom 

observations and feedback throughout the year enabled coaches to support the teachers in their 

knowledge of the curriculum and classroom practices. The results indicated teachers’ students in 

the controlled group were further advanced in oral language and vocabulary skills as students in 

the controlled group.  

Kennedy (2010) conducted a study examining the effects of teachers’ professional 

development on underachievement in literacy of first grade students in an intervention 

procedure. The scheduled workshops over a series of months sought to increase the teachers’ 

repertoire of content strategies in each of the literacy skills and assessment tools necessary to 

instruct to students’ academic needs. Quantitative data from surveys and qualitative data from 

interviews were collected and analyzed in a recursive process. The findings showed students who 

had teachers in an ongoing professional development program had significantly higher 

achievement in reading, writing and spelling from their pre-test scores.  

Training to support high quality instruction takes on multiple forms and from various 

support systems: at the district level, the campus level and external organizations, and 

individuals. Obara and Sloan (2009) examined the effect of on-site professional math coaches on 

teachers’ implementation of the Georgia Performance Standards using Connected Mathematics 

Project materials. The focus of the study was on the coach’s role as collaborator with teachers 

using observation and feedback of classroom behavior to improve their instruction. The coach 

assisted teachers with adapting their instruction to new methods while dealing with new content. 

The results suggested site-based long-term professional development influenced teachers’ belief 

in their understanding of content, and strengthened their practices.  

 The critical issue of teacher efficacy is linked with professional development. Teachers, 
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who experience learning new skills and acquiring new knowledge through continuous support 

from qualified personnel, are more likely to be confident to use what they learn to benefit their 

students in the classroom (MeGee, Wang, & Polly, 2013). Desimone, Smith & Phillips (2013) 

used a quasi-experimental longitudinal study to examine the extent teacher participation in 

content-focused professional development on mathematics problem solving and memorization is 

related to increases in student performance. The study collected data on Grade 3-5 teachers and 

students in Title I schools made available from the U.S. Department of Education for the 

Longitudinal Evaluation of School Change and Performance (LESCP) in 1997-1999. A series of 

hierarchical linear models (HLM) were used to test the relationship between instruction and 

professional development. The findings reported when teachers focus on mathematic content or 

instructional mathematics in the first year, their teaching on advanced mathematical topics and 

problem solving was associated with increases in student performance. 

Effective teacher training programs have been associated with greater focus by teachers 

on student-centered classroom practices and gains in student performance (Darling-Hammond, 

Wei, Andree, Richardson & Orphanos, 2009; Fennema et al., 1996; Loucks-Horsley et al., 2003; 

Yoon, Duncan, Lee, Scarloss & Shapley, 2007). Wang et al. (2013), evaluated the effects of the 

professional development project, Content Development for Investigations (CoDE:I). The 

project was designed to increase elementary teachers knowledge in standards-based 

mathematics’ instruction. Through a variety of 24 professional development workshops, 

trainings and activities including a 48-hour summer workshop, teachers examined the 

mathematics standards their students were expected to learn. They practiced accessing data and 

formulating plans to accommodate the data information and modified tasks to increase or 

decrease specific skill levels. Multiple data sources were used including students’ end of the unit 
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assessments in order to analyze (ANOVA, HLM) student data within teacher variances.  The 

results indicated quality and continuous training had a positive influence on teachers’ 

understanding of mathematical concepts and their effectiveness in their instructional practices. 

Data Driven Instruction and Assessment 

 An essential component of intervention programs in designing curricula and instructional 

strategies is to match student assessment data to the instruction (Frie, 2007).  In similar research 

studies, the use of curriculum based assessment (CBA) data and curriculum based monitoring 

(CBM) data were integrated to determine targeted skill interventions for elementary students in 

Grades 3-8 with low mathematics fluency. The CBA information allowed the people responsible 

for student learning to identify weak skills and formulate appropriate targeted lessons. The CBM 

data were used to monitor and evaluate the progress and maintenance of the instruction.  

Following multiple weeks of intervention sessions, significant gains in baseline skills 

performance were recorded (Nabors-Oláh, Lawrence, & Riggan, 2010; van DerHeyden & Burns, 

2005; Yesseldyke & Bolt, 2007).  Datnow, Park and Kennedy (2007) reinforced these results by 

examining 4 large districts employing student data monitoring systems to guide differentiated 

instruction and develop subsequent curricula designs to meet weekly-targeted objectives. The 

authors found these components, when well-constructed, to significantly improve students’ 

performance in mathematics achievement. Datnow et al. considered system wide assessments 

aligned to standards and administered regularly as being the most important data source for 

instructional decision-making. 

The complexity of the issue of learning and assessment arises through the diversity and 

uniqueness of the learners’ surroundings (Taras, 2010). The increase of diverse student 

populations complicates the increase in the demands and appropriateness of the assessments. The 
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use of assessments in educational settings is fundamental to the art of teaching, to developing 

curricula, and to examining appropriate instructional methods (Popham, 2006). Taras referred to 

implicit assessments as evaluating the work in progress while the instructional stage is 

implemented. Conversely, explicit assessments are those that tend to be product assessments of 

common standards or criteria. These formative, interim, and summative indicators provide 

insight into the academic strengths and weaknesses of student populations (Perie, Grigg, & 

Donahue, 2005). Regardless, the intent of assessments is to identify the level of skill acquisition 

at a given point in time.  The identification of students’ weaknesses allows educators to design 

meaningful tasks that assist students who struggle to master specific skills.  Skill mastery or skill 

proficiency is the objective of teaching endeavors and efficiency, and reliable assessment 

instruments are crucial to ascertain teaching success.  

Diverse languages present challenges to educators when considering assessments because 

the objective of the test is skill mastery rather than language proficiency. According to Robinson 

(2010), one of the greatest obstacles in identifying the true academic performance of English 

language learning (ELL) students is the linguistic complexity of assessments. When the content 

of the question is difficult to comprehend, the validity of the item response is debatable 

(Martiniello, 2009). In a study by Kiplinger, Haug, and Abedi (2000), using a fifth grade 

mathematics test, results indicated that by supplementing different forms of the same test on ELL 

students, mathematics performance increased when the form contained vocabulary in word 

problems that was simplified or clarified and/or the students’ accessibility of a glossary. The test 

forms included the regular state test, a modified version and the state test with clarification of 

terms and a glossary.  

Accommodation issues in assessing ELL students were examined in a study by Abedi 
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and Gándara (2006) where 73 modifications were used in different states.  Only 11 demonstrated 

effectiveness in supporting students’ understanding of the test items. In the U.S., since the policy 

on bilingual education and ELL student directives has changed, language policies and 

accommodation recommendations in districts have also changed (Menken, 2008). Inclusion of 

ELL students in high stakes testing with or without modifications resulted in school districts 

shaping curricula to “what is taught, how it is taught, who is teaching it and in what language it 

will be taught” (p.183). The pressure to achieve accountability status as defined by the No Child 

Left Behind (2001) federal mandates, left the “opportunity to learn” out of the ELL classrooms 

and imposed “teaching to the test” measures (Menken, 2008). In situations where teaching to the 

test is evident, reliability of learning should be questioned.  

The purpose of standardized testing is to evaluate the performance of students on a set of 

standards or criteria that has been established for a specific group or grade level of students. 

Standardized testing has been developed with the mainstream student in mind, ignoring the 

special language needs of the ELL students (Abedi & Gándara, 2006). Although the 

standardized test is a criterion-referenced test, it relates the student’s performance to one test 

item against the performance of the norm on that same test item (as all students take the same 

test). It does not measure the actual ability of the student with respect to the skill that the item 

tests.  This makes it difficult to determine how much an individual student knows about the skills 

that the test is supposed to assess. 

More recently, another type of testing theory that is gaining interest is the item response 

theory (IRT). In IRT, rather than administering one specific test, the tester defines subsequent 

items in the test bank based on individual students’ previous performance. The level of difficulty 

is adjusted accordingly. The most common and popular instrument based on IRT is the computer 
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adaptive test (CAT) model. The model demands less time of students and is considered more 

reliable in aligning the test item to the skill of the student (Al-A’Ali, 2006). The Northwest 

Evaluation Association (NWEA) developed a computerized adaptive test referred to as the 

Measures of Academic Progress or MAP (NWEA, 2012) over a 30-year time frame. The premise 

of MAP is that since learning is an individual endeavor, testing should be individualized as well 

to provide valid information on students’ ability and not solely on their performance in relation 

to the normed sample. The MAP aligns with common core standards in the state where it is being 

administered. 

Assessing students’ strengths and weaknesses through computer-based testing 

instruments aligned to state standards has become an area of interest and inquiry due to the 

minimized test time involved versus conventional tests.  The immediate resulting data and 

storage possibility and the advantage of testing flexibility (Al-A'Ali, 2006; Bottge, Rueda, 

Kwon, Grant, & LaRoque, 2009; Gershon & Bergstrom, 1991) informs educators and 

administrators on students’ performance directly following the testing session. Computer 

adaptive testing consists of individual maneuvering through a varied level of test items via the 

responses of the test takers (Čisar, Radosav, Markoski, Pinter & Čisar, 2010; Latu & Chapman, 

2002; Shermis & Others, 1996). Hargreaves, Shorrocks-Taylor, Swinnerton, Tait, & Threlfall 

(2004), Kingsbury & Hauser (2004) and Signer (1992) evaluated the effectiveness of this type of 

testing, based on item response theory.  The studies examined the use of computer based testing 

versus paper and pencil assessments with high school students. Identical sets of standards or 

objectives were assessed in the computer-based test and the paper and pencil test in the 

individual studies. There was validating of the tests’ modes prior to the administration to ensure 

reliability of the test items and maintain an equitable level of difficulty.   
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Although the performance on both type tests was similar, the computer testing required 

less time, allowed immediate feedback to teachers on students’ performance, and was generally 

favored by the students. The authors concluded that for the accountability demands of No Child 

Left Behind (NCLB), as mentioned previously, results from the ability testing data has more 

advantages than the fixed form testing due to the individual academic profile of the student that 

is readily available. The necessity for reliable and versatile assessments for the increasingly 

diverse population has prompted research on computer adaptive testing by the Educational 

Testing Service in the area of students with disabilities (Stone & Davey, 2001) and generally for 

K-12 assessment by Pearson Educational Measurement (Way, 2005).  

Chapter 2 Summary 

 Chapter 2 presents a discussion of components considered salient in research based 

intervention programs (NCTM, 2011) and the issues teachers encounter in designing and 

implementing effective instruction for low-achieving student populations. Through primary and 

secondary sources, the use of student data instruction for targeted skill intervention was shown to 

be valuable in identifying and addressing student weaknesses and monitoring individual progress 

in arithmetical concepts. A model to examine the concerns math teachers perceive when 

confronted with the expectation of using additional student data was discussed since teachers, as 

facilitators of change, are crucial in the process of recognizing the skill weaknesses of students 

and promoting the learning. Several studies using the CBAM model offered insight into the 

value of recognizing the stages of concerns in order to address teachers’ needs.  Studies were 

included to address the relevance of factors correlating with teacher effectiveness and the impact 

on student achievement.  Although intervention programs compliant to the recommendations of 

Mathematics Advisory Panel’s final report (USDE, 2008) and the guidelines of the Institute for 
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Educational Science (2008) reported improvement in mathematics performance, new programs 

and practices to increase student achievement are contingent on the quality of implementation, 

which ultimately is dependent on teachers, who are the facilitators of the change.  
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CHAPTER 3  

METHODOLOGY 

Purpose 

 The purpose of the study was to examine mathematics teachers’ and coaches’ concerns 

about and levels of use of computer-adaptive student data with core curriculum, in relationship to 

their students’ academic performance on the mathematic district assessments (CAT). 

Research Questions 

Q1:   What are the stages of concerns and levels of use of mathematics teachers and coaches as 
observed in the diagnostic instruments of the Concerns based adoption model regarding 
the use of computer adaptive student data? 

Q2:   What is the relationship between teachers’ and coaches’ concerns of using computer 
adaptive student data in their instruction to students’ academic performance on the 
district’s universal screener (CAT)? 

 Q3:   What is the relationship between teachers’ and coaches’ levels of use using computer 
adaptive student data in their instruction and students’ academic performance on the 
district’s universal screener (CAT)? 

Research Hypothesis/Assumption 

Assumption. It assumed teachers’ and coaches’ stages of concerns and levels of use will 
result in parallel profiles of concerns and use.  

Hypothesis 2. Teachers’ and coaches’ stages of concerns about using CAT data for 
designing/implementing instruction will relate to the students’ performance on the CAT. 

Hypothesis 3.  Teachers’ and coaches’ levels of use of the CAT data for 
designing/implementing instruction will relate to the students’ performance on the CAT. 

Setting 

The setting for the research was in a north Texas public elementary school located in a 

suburban neighborhood community where the mean income per family is $43,421 (US Census 

Bureau, 2012). The school building structure houses grade level pods pre-K through 2nd 

downstairs and Grades 3-5 upstairs in one extended wing. Five classrooms were situated around 
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each of the circular pod areas. The other wing of the building housed administration and 

communal rooms (cafeteria, gym, library).  

The design of the pod areas per grade level was identical as were the classrooms. Most of 

the classrooms had Smart Boards, white boards and projectors that were used for instruction, 

individual student desks and often two small additional tables. The teachers’ desks were situated 

at the front of the rooms. The students sat at individual desks arranged in rows or in groups or in 

semi-circular fashion. One or more tables with chairs and other isolated furniture (couch, bench 

or rolling cabinets) were located in the pod areas. This area was used as a quiet place for students 

to read in pairs or work on independent assignments.  

The two math coaches were in a small room down the hallway between the 4th and 5th 

grade pod areas. This room was used for mathematics RTI supplemental sessions (pullout). The 

room contained a teacher’s desk, 2 student desks and one table with 5 chairs. Mathematics 

instruction took place at the table. Small white boards, as well as a variety of math manipulatives 

were used in the pullout sessions for students to practice skills independently. One part time 

math coach used this room all day Mondays, Tuesday mornings and all day Wednesdays and the 

other math coach taught on Tuesday afternoons and all day Thursdays. These coaches worked 

with the same students from Grades 3-5. The third math coach was an educational assistant, who 

worked under the guidance of the full time math specialist, but maintained and taught her own 

groups in a small room near the third grade wing.  

The upstairs school computer lab was the setting for most of the October testing with the 

Scantron Performance Series Computer Adaptive Instrument (CAT). The room contained 30 

student computers arranged in rows and a teacher’s desk positioned in the front left corner of the 

room.  An educational assistant was employed to facilitate and monitor students in the lab.  In 
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January, and April the majority of the CAT administrations took place again in this lab. Some 

testing took place in individual classrooms on 4 student computers set off in one corner of each 

classroom. Some teachers choose the option of using these computers to test their students in 

January and April in small groups, so they could supervise students who needed closer attention 

or required multiple days to complete the diagnostic.  

Populations 

According to the 2010-2011 general district demographics, the population of the district 

was 37% Hispanic, 48% White, 7% African American and 5% Asian, with English proficiency 

(LEP) at 16%. The total number of students in the district was 23,441 with 21 elementary 

campuses, 7 middle school campuses, and 3 high schools. 55% were identified as economically 

disadvantaged, 45% were at-risk, and the district-wide mobility rate was 53%.  

The campus where the research took place has a total population of 773 students. The 

school population consisted of 416 male and 357 female students. The student ethnicity 

comprised 53% Hispanic/Latino population (413 students), 31% White (239 students), 7% 

African American (57 students), 5% Asian American (42 students), 0.26% Hawaiian/Pacific 

Island (2 students), and 2.2% Two or More races (17 students). The economically disadvantaged 

rate was at 78% (605 students), at risk students are at 49% (355 students), mobility rate is at 21% 

(151 students), limited English proficiency (LEP) is at 30% (229 students), and bilingual 17% 

(131 students) (Academic Excellence Indicator System, 2011). 

Subjects 

Students 

The ages of the student participants were between 8 and 10 years of age, the age 

considered norm for students in Grades 3-5 in Texas schools. At the classroom level, all students 
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are considered Tier 1 according to the RTI model. The Tier 2 and Tier 3 students, struggling with 

achieving in the classroom instruction were served in the coaching pullout sessions and received 

supplemental instruction in mathematical concepts.  

Table 1  

Demographic Percentages of Students in Grades 3-5 

Group 
Percentage 

03 04 05 Total 

All Students 100 100 100 100 
African Amer 7.7 5.5 6.0 7.2 
Asian 5.8 10.0 5.1 5.5 
Hispanic 57.7 56.4 62.4 55.8 
Native Amer 0.0 0.0 0.0 0.4 
Two or More 1.0 0.9 0.9 2.9 
White 27.9 27.3 25.6 28.3 
LEP 32.7 30.9 29.1 30.2 
1st Yr Monitor 0.0 0.9 6.0 1.0 
2nd Yr Monitor 1.0 0.0 0.9 0.3 
Bilingual 13.5 15.5 16.2 17.2 
ESL 38.5 30.9 25.6 26.0 
Special Ed 8.7 9.1 6.8 8.6 
Gifted/Talented 3.8 9.1 7.7 4.4 
At Risk 62.5 62.7 63.2 57.2 

Note. http://ritter.tea.state.tx.us/perfreport/aeis/2012/index.html 

One of the qualifiers for placement in the supplemental sessions was that students’ mathematics 

performance was at least one year below grade level on the district universal screener given in 

September (Riccomini & Witzel, 2010) and again in January.  These students were classified as 

having mathematics difficulty, but not classified as learning disabled (IDEA, 2011). Students in 

Grades 3-5 who scored below grade level in the district beginning of year screener and/or scored 
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below grade level in district benchmarks during the year were eligible for the intervention pull 

out sessions following the testing periods.  All 3rd-5th-grade students (n = 325) were eligible for 

the study. Table 1 shows the demographics of the students eligible for the program. Their 

demographics were a reflection of the total student population at the school.  After eliminating 

students whose teachers were not participants and removing students who transferred out of the 

school after January, 294 students’ CAT data were used in the study. The demographics of the 

students in the study reflected the total student population. 

Teachers 

 The adult group (n = 13) consisted of the ten classroom mathematics teachers and three 

mathematics coaches. The teacher group consisted of: three Grade 5, three Grade 4, and four 

Grade 3. Their teaching experience ranged from 4 - 20 years. The average years of teaching 

experience for the participants were 15.8 (SD = 9.2). Eight of the classroom teachers and the two 

part-time, retired teacher/ coaches were White. The two bilingual classroom teachers and the 

full-time educational assistant coach were Hispanic.  

The intervention staff or coaches was referred to as the “math coaching team” and was 

responsible for tutoring students in Grades 3-5 from the regular and bilingual classes in isolated 

small groups outside of scheduled mathematics class time. According to RTI protocol, these 

students were identified as Tier 2 and Tier 3 students. Teachers and administrators used RTI 

meetings to discuss the CAT data and other district and campus data relevant to RTI placement 

of students into pull out sessions.  One hundred sixty-five (56% of student participants) students 

were assigned to the math coaches for supplemental instruction in October. Both the math 

coaching team and the regular classroom teachers were expected to use the students’ CAT data 
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to develop student-directed interventions in their mathematics lessons. The teacher/coach 

subgroup data are displayed in Table 2. 

Table 2  

Frequencies of Subgroup Data 

Subgroup Number 

Instructor Status 
Math Teacher 10 
Math Coach 3 

Primary Grade 
Taught 

3rd 4 
4th 3 
5th 3 
3rd, 4th, and 5th 3 

Years of Experience 

Less Than 5 Years 4 
5 -10 Years 3 
11-20 Years 3 
21-30 Years 1 
30+ Years 2 

Classroom Type 
Regular 10 
Bilingual 3 

Teaching Schedule 
Full Time 11 
Part Time 3 

 

The teachers with 30 plus years were the retired coaches. One of the bilingual participants was 

an educational assistant in her first year as a pullout coach and the other two were the fourth and 

fifth grade bilingual classroom teachers. 

Research Design 

 The research design was a case study that incorporated multiple data sources and 

analyses. Case study methodology according to Yin (1984) and Stake (1995) involves an in-

depth examination of one person or groups of persons by gathering information through various 
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means in natural settings. The sources of information used in this study were direct observations, 

interviews, and surveys.  

Data Sources 

 In order to address the research questions Q1, Q2 and Q3, the diagnostic dimensions of 

the CBAM model were used to identify and examine the teachers’ and coaches’ concerns and 

levels of use of CAT data when making instructional decisions. These sources were: the SoC 

survey, the ICC matrix for observations, and the LoU interviews.  The CAT data derived from 

the district screener were used to respond to questions Q2 and Q3.  

Table 3  

Relationship between Data Source and Research Questions 

Data Source Q1 Q2 Q3 

SoC Survey responses 
Teachers’ Concerns 

Survey responses 
Teachers’ Concerns -- 

ICC Matrix Observations -- Observations 

LoU Interviews 
One legged/Exit -- Interviews 

One legged/Exit 

CAT -- 

District data 
generated from 
universal screener 
(SPS) 

District data 
generated from 
universal screener 
(SPS) 

 

CBAM/Stages of Concern Questionnaire (SoCQ) 

The Stages of Concern questionnaire, found in Appendices A and B, classify feelings and 

perceptions in the change process into four phases or stages of interaction with the change and in 

this study using computer adaptive data for instructional purposes. These 4 sources of interaction 

are unrelated, self, task, and impact and are categorized into 7 stages. The Stages of Concern 

questionnaire (SoCQ) in this study consisted of the online version from the Southwest 

Educational Development Laboratory (SEDL) website (www.sedl.org). The online SoCQ 



 

34 

contains 35 statements that participants responded to on a 7-point Likert scale from 0 to 1 

indicating how true the statement was to the individual at that moment in time regarding 

concerns about using CAT student data to inform mathematics instruction.  For example: 

This statement is very true of me at this time.             0 1 2 3 4 5 6 7  

This statement is somewhat true of me now.       0 1 2 3 4 5 6 7 

This statement is not at all true of me at this time.      0 1 2 3 4 5 6 7 

This statement is irrelevant to me.                          0 1 2 3 4 5 6 7  

The survey link was emailed out to each participant at the three data collection points: October, 

January and April. At each data collection all participants had a two-week time frame to 

complete it. After the surveys were completed each participant’s responses were accessed in raw 

and percentile scores on each of the 35 statements in the online links through SEDL.  

The higher the raw/percentile score was in a category, the more intense were the concerns 

at that stage. The lower the raw/percentile score was in a category, the less intense were the 

concerns at that stage.  All survey results were downloaded into tables and represented 

graphically. These results were interpreted by reading the SoCQ Quick Scoring Device (Hall and 

Hord, 2006) and evaluated using information found in the SEDL manual Measuring 

Implementation in Schools: The Stages of Concern Questionnaire, (George, Hall and 

Stiegelbauer, 2008). The SoCQ is considered a reliable and valid instrument with coefficients of 

internal reliability ranging from r2 = .64 to .86. Table 4 outlines the stages of concerns and levels 

of interaction with the innovation. 
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Table 4  

Stages of Concerns Questionnaire Statements Address Specific Concerns 

Self 
0 Unconcerned More concerned about other things at this time. Little concern 

or involvement with the CAT 
1 Informational Knowledge is limited to general information. Person is 

interested in the fundamental aspects of CAT- features, effects 
and logistics 

2 Personal How does this change teaching/instruction and professional 
status? Person is uncertain about the demands of CAT and 
their inadequacies in using CAT and the repercussions 

Task 
3 Management Time and organization; coordination of tasks are focus of 

attention. Issues related to the logistics of using CAT are of 
utmost concern at this stage 

Impact  
4 Consequence How do these effect students? Attention is focused on the 

impact to students, relevance to students, including changes 
needed to improve student performance and student outcomes 

5 Collaboration Focus on cooperation and coordination with other teachers 
regarding the use  

6 Refocusing Revising and modifying to improve CAT or replacement of 
CAT with a more effective diagnostic tool  

Note.  Adapted from Measuring Implementation in Schools: The Stages of Concern Questionnaire, by A. A. George, 
G. E. Hall and S. M. Stiegelbauer, 2006, Austin, TX: SEDL. 
 

CBAM/Levels of Use Data 

The levels of use, according to Hall, Dirksen and George (2008):  

Levels of Use are distinct states that represent observably different types of behavior and 
patterns of innovation use as exhibited by individuals and groups. These Levels 
characterize a user’s development in acquiring new skills and varying use of the 
innovation. Each Level encompasses a range of behaviors. (p. 6) 
 
The LoU chart is a framework for assessing individuals’ levels of use of an innovation. 

The levels on the LoU chart progress from non-user (0) to renewal (VI). The chart contains 

definitions or indicators of how people behave or actions they take when confronted with a 

change in an educational environment (Hord & Hall, 2008). The definitions allow a change 
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facilitator or someone evaluating the process to place individuals’ level of use somewhere on the 

chart. The definitions distinguish three behaviors of non-users (non-use, orientation, and 

preparation) and five definitions distinguish varying levels of use (mechanical, routine, 

refinement, integration, and renewal) of an innovation. The levels of use relate to seven 

categories of type of use, encompassing: knowledge, acquiring information, sharing, assessing, 

planning, status reporting and performing. 

The LoU chart adaptation in this case study was referred to as the “LoU definition chart” 

and served as a means to interpret and evaluate the teachers’ and coaches’ use of CAT student 

data for making instructional decisions. Three distinct data sources: classroom observations, one-

legged interviews and the exit interviews, when triangulated, provided a means by which to 

determine the level of use of CAT data when making instructional decisions. The LoU definition 

chart served as a road map for placement of independent data source findings, as well as 

triangulated/combined data, which ultimately signified each individual’s use or non-use of CAT 

data for instructional purposes, and at what level of use, within each category. Use or non-use 

comprised multiple variations of behaviors. Table 5 indicates the categories and definitions of 

the levels of use for the study.  

Three definition charts were used for each teacher participant, representing the three data 

collection points that were maintained in a three-ring notebook.  Following each observation and 

interview, teachers’ levels of use were recorded on the definition chart. The weigh points, 

indicating the coordinate points between level of use and category, served to indicate status at 

each data collection point and were maintained in a notebook using tabs and pockets and 

arranged for each participant. 
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Table 5  

Levels of Use (LoU) Definition  

 Knowledge 
The user knows 
how to maneuver 
the SPS system 
and use CAT 
data. Cognitive 
knowledge. 

Acquiring 
Information 
Gathers 
information about 
the use of CAT 
data through 
multiple sources. 

Sharing 
Discusses and shares 
with colleagues 
problems, resources 
and outcomes. 

Assessing 
Determines how 
to use the CAT 
data in 
instruction. 

Planning 
Meets with 
others to 
organize short 
term or long 
term use of CAT 
data  

Status 
Reporting 
Can describe how 
they use the CAT 
data at the 
present time. 

Performing 
Incorporates the 
CAT data weekly in 
lessons. 

Level 0 Non-
user 
Little or no 
knowledge 

Does not know 
how to access or 
use the CAT 
data. 

Minimally 
reviews the data 
and little 
knowledge of 
what is expected.  

No communication 
with other 
colleagues regarding 
CAT data. 

Does not analyze 
or compare CAT 
data to other data 
already in use. 

Does not 
schedule time to 
meet about 
CAT. 

Has little to 
report/lack of 
personal 
involvement. 

No action to learn 
about how to use 
CAT. 

Level I 
Orientation  
Takes action to 
learn about 
CAT data. 

Has a general 
understanding of 
the CAT data and 
SPS system. 

Inquires about 
material and 
knowledge from 
others about CAT 
data. 

Discusses the use of 
CAT data generally 
with colleagues and 
considers possible 
implementation 

Analyze and 
compares the use 
of CAT data with 
other data with 
the purpose of 
using them. 

In the process of 
gathering 
information to 
begin use. 

At the stage of 
understanding 
about the use of 
CAT data. 

Begins to use CAT 
data and discusses 
them with others. 

Level II 
Preparation 
User is 
organizing self 
to use CAT 
data. (Makes 
decision to use 
CAT) 

Knows logistics 
of using CAT 
data in lessons. 

Inquires about 
information and 
resources 
available to 
support the use of 
CAT data. 

Discusses needed 
resources and joins 
others in 
preparation. 

Analyzes 
requirements for 
using CAT data 
effectively. 

Learns the steps 
in using CAT 
data with core 
curriculum. 

Prepares self to 
use CAT data in 
lessons. 

Schedules and 
receives training on 
how to use CAT 
data in classroom. 

Level III 
Mechanical 
Management of 
time. 

Knows day-to 
day how to 
incorporate CAT 
data. 

Seeks ideas for 
management of 
data and support 
of use. 

Discusses with 
colleagues to 
manage the data 
more effectively. 

Examines own 
use with issues 
of management 
and time. 

Organizes for 
using CAT data 
on short- term 
basis. 

Management of 
logistics and time 
are main focus. 

Varying degrees of 
use of CAT data 
effectively. 

Level IVA 
Routine 
Patterns of use 
are established 

Aware of short 
and long term use 
of CAT data. 

Does not seek 
more information 
for long-term use. 

Routine use of CAT 
data in instruction. 

Evaluation 
activities are 
limited to what is 
required. 

Planning 
becomes 
focused on 
managing the 
use of CAT in a 
routine manner. 

Personal use is 
satisfactory 

Little variation of 
use of CAT 
continues to use the 
data with minimal 
management issues. 
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Level IVB 
Refinement 
Changes use of 
CAT data to 
increase the 
benefit to 
students. 

Aware of 
cognitive and 
affective effects 
on students 

Seeks materials to 
improve the 
affect on 
students. 

Reflects and 
discusses own 
methods in order to 
improve use of 
CAT. 

Assesses with 
intent of 
increasing 
benefit to 
students. 

Have long and 
short-range 
goals to support 
improvement of 
use of CAT 
data. 

Varies the use of 
CAT to support 
better learning  

Experiments with 
combining other 
data sources with 
CAT to enhance 
students’ learning. 

Level V 
Integration 
Based on results 
of use of CAT 
and colleagues 
instigates 
changes in use. 

Coordinates and 
supports grade 
level team in use 
of CAT data. 

Seeks opinions in 
order to 
collaborate more 
effectively. 

Discusses with grade 
level team next steps 
to increase benefit to 
students. 

Assesses the 
impact of 
collaboration 
with teammates 
on the success of 
implementing 
CAT. 

Has specific 
plan to 
coordinate with 
colleagues on 
the use of CAT. 

Reports good use 
of time with 
colleagues to 
better integrate 
CAT in core 
curriculum.  

Works with grade 
level team and 
others to expand the 
benefits of CAT 
further. 

Level VI 
Renewal 
Explores 
systems or 
programs to 
modify the use 
of CAT. 

Aware of data 
system 
alternatives that 
are better than 
these types of 
data 

Looks for other 
systems such as 
CAT data but that 
have instructional 
pathways for 
students. 

Draws colleagues in 
discussions about 
modifying the use of 
CAT to increase 
students’ learning. 

Able to analyze 
and compare the 
use of CAT to 
other types of 
data.  

Plans activities 
to replace the 
CAT data or the 
SPS system for 
better programs. 

Expounds on 
ideas to replace 
the use of CAT 
data with better 
alternatives. 

Involved in 
activities to improve 
or replace the use of 
CAT in instruction.  

Note. Adapted from Hall, G. E., Dirksen, D. J and George, A. A. (2008).  Measuring implementation in schools: Levels of use. Appendix E p 72-73. Austin, TX: 
SEDL.
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One Legged Interviews 

 Following each observation, five questions were posed in brief, one-legged interviews 

and served to glean information about teachers’ use of CAT data for instructional decisions, and 

data sharing with other colleagues. The questions also inquired about analyzing, planning, and 

the incorporation of data in the instructional setting. The first two questions were intended to 

assess the cognitive understanding of CAT and questions 3-4 assessed the actions taken by 

teachers and coaches using CAT data.  Table 6 shows the list of questions used in the one-legged 

interviews. Most participants elaborated on the answers. There were only a few interviews where 

some of the participants responded with “yes” or “no” and those were during the last one-legged 

interviews in April. Generally, the teachers and coaches explained what they were doing at that 

time of the data collection. These one-legged interviews were conducted as informal 

conversations. 

Table 6  

One-legged Interview Questions 

1).   Did you use CAT data to determine some or all of the instructional content that I observed?  

2).   Are you acquiring information about the CAT since it is the math screener? 

3).   Do you discuss CAT data with colleagues or share information? 

4).   Do you spend time analyzing or evaluating the CAT data that you use or intend to use? 

5).    Do you plan specifically for using CAT objectives in your lessons now or in the future? 

  
Innovation Configuration Component Matrix/Observations 

A second method and third dimension of CBAM for acquiring an understanding of the 

level of use was classroom observation is the Innovation Configuration Component matrix (ICC 

matrix). The ICC matrix is a map of how the innovation or change is being used. It is unique to 
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each change case. The ICC matrix constructed specifically for this study was developed to 

portray the vision of the innovation, the use of CAT data by teachers for designing instruction. 

Specific components contained images of the use of the innovation that could be observed in 

classrooms or coaching sessions. Variations of the components represented levels of operation, 

in essence what the teachers were doing to implement the innovation.  Variations indicated a 

non-user’s behavior at level “a” to user with fidelity at level “d”.  

An ICC matrix is generally constructed over several days with a consensus of persons 

knowledgeable about the purpose of the continuum map in order to eliminate false 

interpretations of the change process (Hord, Steigelbauer, Hall and George, 2008). Accordingly, 

it should answer basic questions through the observation such as: 

• What would the classroom look like when the teacher is using CAT student data? 

• What are the teachers doing? 

• What are the students doing? 

• How do the teachers and students interact? (p.16) 

The ICC matrix used in the study was constructed under the guidance and consultation of 

several district personnel who are familiar with the Scantron Performance Series (SPS) computer 

adaptive test (CAT). District personnel, testing director and the academic specialist coordinator, 

were knowledgeable about the CAT, and were essential contributors to the understanding of 

observable behaviors of CAT data use in instruction. In order to validate the inclusion of the 

components, a pilot of the ICC matrix was conducted with the math coaches prior to the use of 

the matrix in the math teachers’ classes. Table 7 shows the ICC matrix that was used in the 

classroom and in the coaches’ pullout groups. For each observation an unmarked ICC matrix was 

used. Data from the ICC matrix were interpreted and coded onto the LoU definition chart. 
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Table 7  

Innovation Configuration Component Matrix for Observations 

Component 1: Direct instruction using CAT data 
                   a                                   b                                  c                                   d 
 Direct instruction              Indirect instruction        Some instruction      No observable 
                                                                                                                    instruction 
Component 2:  Evidence of grouping by ability or skill objective as identified through 
CAT student data. 
                   a                                     b                                  c                                  d 
Students are grouped           Students are grouped   Students are grouped Students never 
to work on skills daily           several times weekly      occasionally                   grouped 
Component 3a:  Independent measures whereby students can work on weak objectives 
as outlined in their SPS student profile.  Length of time spent on independent work. 
                   a                                     b                                   c                                    d 
      20 minutes              more than 20 minutes        less than 20 minutes   no time allotted 
Component 3b:  Independent measures whereby students can work on weak objectives 
as outlined in their SPS student profile.  Is the work appropriate and aligned with students’ 
data information? 
                  a                                      b                                    c                                    d 
Appropriate and aligned   Appropriate but not   Somewhat appropriate       Not appropriate 
                                               aligned to CAT       not aligned to CAT           not aligned                           
Component 4:  Is there an assessment plan to evaluate if students are learning the failed 
CAT objectives? 
                   a                                      b                                 c                                     d 
Formative and Summative   Summative plan         Formative plan           No plan to evaluate 
plans to evaluate learned      only to evaluate          to evaluate                    CAT objectives 
CAT objectives                     CAT objectives          CAT objectives 
Component 5:  Evidence of accommodations in place to appropriate for students 
abilities. 
                   a                                      b                                  c                                    d 
Accommodations             Some accommodations    Few accommodations           None 
evident                                     evident                              evident 
Student Activity: 
Component 6: Participation during instruction. 
                   a                                     b                                     c                                   d 
All of the time                       Most of the time                Some of the time           Not at all 
Component 7: Independently working on skills after instruction. 
                     a                                    b                                      c                                  d 
All of the time                       Most of the time                Some of the time           Not at all 
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Exit Interviews 

Data from the exit interviews gathered thoughts and feelings teachers and coaches had 

regarding the use of CAT data to inform instruction. The structured interview employed specific 

exit questions that were directed to each teacher/coach to validate survey responses, clarify 

observations, and generally confirm information received from the one-legged interviews. 

Individual exit interview sheets for each participant provided space for note taking next to the 

questions. Interviews were scheduled before and after school and some during conference times. 

Each interview was approximately 10-15 minutes, and conducted at the end of April and early 

May. The information gleaned from the exit interviews were evaluated according to the 

participants’ response and again the participant’s code was marked on the third and final LoU 

definition chart. 

Table 8  

Exit Interview Questions 

1) What was your greatest problem in using CAT data in your instruction? 
            Lack of training 
           Coordinating CAT data with other data sources 
           Infrequency of the testing periods 
           Limited resources in SPS system 
           Lack of collaboration with team members  
2) What do you consider positive in using CAT data? 
 Student profiles (defining of weak precursor and grade level skills) 
 Time involved in testing 
 Availability of immediate information 
3) What type of factors do you consider important to the success of next year’s new district 
screener? 
 Professional Development  
 System that offers curricular pathways  
 Frequent brief testing on specific skills  
 Monitoring system in program 
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Computer Adaptive Student (CAT) Data 

The instrumentation for collection of students’ scaled scores was the designated district 

universal screener. It is a norm-referenced, web-based computer-adaptive test/ CAT distributed 

by the Scantron Performance Series (GlobalScholar, 2013). The CAT was designed using item 

response theory. The CAT scaled scores designate a range of performance per grade level at each 

interval of administration. The range of expected performance increased in each interval between 

70 to 90 points. Table 9 shows the SPS normed/expected scaled score range and mean at the 

three data collection points. 

Table 9  

SPS Grade Level Scaled Score Range and Mean 

 
 Grade Level SPS Range SPS Mean 

October  
3rd 2080-2421 2250 
4th 2230-2544 2387 
5th 2322-2680 2501 

January 
3rd 2152-2492 2312 
4th  2262-2603 2432 
5th 2367-2762 2564 

April 
3rd 2246-2571 2408 
4th 2348-2716 2532 
5th 2442-2854 2648 

 

 When taking the CAT, students begin testing on their grade level in five math categories, 

and as they encounter a question that they cannot answer the level of difficulty in that category 

and in that skill is reduced in the subsequent question. When a student successfully responds to a 

question the subsequent question demands a higher-level response as the former. This process 

continues for approximately 30 minutes to an hour until the student has reached the highest 
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levels in all math categories. A scaled score defines the current level of performance. The level 

of performance increases throughout the year. Scaled scores are determined each time a student 

tests. The CAT recognizes the student each time they complete another CAT administration, and 

tracks the new-scaled score. Information regarding reliability and validity of the instrument, 

found on the company website, states:  

According to the Standards for Educational and Psychological Testing, reliability refers 
to “the degree that true scores are free from errors of measurement.” That is, 
measurements are consistent when repeated on a population of examinees. In classical 
test theory, reliability is defined as the ratio of true score variance to the observed score 
variance. Reliability is usually expressed as a single number (e.g., Cronbach’s alpha). 
Depending on the audience, the standard error of measurement is sometimes used. A 
more meaningful index for both classical and Item response theory (IRT) based 
assessment tools is the standard error of measurement. This measure of precision 
specifies a confidence interval within which an examinee’s measure will fall with 
repeated assessments.  

 
In computer adaptive testing (CAT), where examinees are exposed to different sub-sets 

of items, the only meaningful way to express an instrument’s reliability/precision is through the 

error associated with an examinees’ ability estimate, that is, the standard error of measurement. 

GlobalScholar’s goal (in fact, one of the test stopping criteria) is a standard error of measurement 

of less than 0.30 logits for each examinee. This is roughly equivalent to a conventional reliability 

coefficient of 0.91. Although this is one of the stopping criteria for the test, the standard error of 

measurement will vary for each examinee. The majority of the tests finish with a standard error 

of measurement less than 0.30. (GlobalScholar, 2013, p. 62).  

Data Collection Procedure 

Stages of Concern Data Collection 

 At each of the data collection months (October, January, and April), an email containing 

the link to the SoCQ was sent through the district’s server to all participants. A ten-day window 

was allowed for each teacher and/or coach to complete the online survey. A brief explanation 
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and reminder of the importance of completing the survey was included each time. In the email 

under the survey link, I listed the participants’ codes for that survey. The participants entered 

their individual codes under an open-ended response section in subgroups on the survey.  These 

codes were changed from the beginning of the year (number and letter) to the end of the year 

(two numbers). In the final written analysis of the study, each participant was assigned a letter 

and referred to as TA (teacher A), TB (teacher B), TC (teacher C)… and so forth throughout the 

paper. The coding of the teachers was intentional in order to secure the anonymity of the 

participants.  

Levels of Use Data Collection 

One-Legged Interviews 

Interviews were conducted in the weeks following observations and were held at various 

times and places: after school, at conference times, in-service meetings, in pod areas, and/or after 

faculty meetings. Following the interviews, notes were written to indicate teachers’ and coaches’ 

specific responses.  The interviews lasted approximately 2-3 minutes each time. Interview 

questions, and individual LoU definition charts at each data collection, were maintained in a 

large notebook with tabs and pockets to keep information for each participant separated.  

Normally, completing interviews required three to four days sometimes two weeks since 

they were often conducted in different places in the school and often after school, since I was 

tutoring students during and after school. I evaluated the responses, interpreted each as it related 

to the LoU definition chart, and marked at the intersections on the chart where the LoU and the 

categories met to indicate the current level of use or non-use at that data collection point. 

ICC Matrix Data Collection 

The observations were scheduled through the school email with the teachers and coaches 
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to coordinate the various times when math was being taught.  Prior to the observation, a list of 

weak CAT objectives from teachers’ and coaches’ students’ profiles (as groups and individuals) 

were collected and served as guideposts to monitor skills taught during observations. The 

notebook, containing participant’s pocket folder page with the skills lists, was brought into the 

observation and used to track fidelity on the ICC matrix.  

As depicted in Table 7, each of the ICC matrix components represented a behavior that 

reflects use of CAT data in the classroom. The alphabet letters (a, b, c, d) under the topics 

explained the degree of implementation of each of those components. During the observation, 

when visible or audible activities were discernable between teacher and students, I marked the 

corresponding component and if non-observable “n/a”. Throughout the duration of the visit, the 

teacher and or coach was instructing and students were engaged in the lesson or working 

individually.  At each visit, there were behaviors and interactions of teachers and students 

indicating instruction to the weak CAT objectives.  

It was difficult to determine during the observations if the teachers were teaching 

concepts from the CAT data consciously or if the skills covered were scheduled in the district 

required curriculum (six-weeks’ scope and sequence). Regardless, in all the observations 

students were working on weak objectives identified in their CAT profiles. Notes were written 

on the back of the ICC matrix regarding the interactions of the teachers and students in order to 

question later if these skills being instructed during the observation were actually targeting CAT 

data from the student profiles or from the district required curriculum. After the observation was 

over, I recorded and evaluated the behaviors of the teachers/coaches and students during the visit 

on the ICC matrix. The ICC coding was interpreted and marked on the LoU definition chart. 
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Six of the math teachers were observed teaching specific objectives or reviewing 

assessments during their math classes by using a new ICC matrix at each visit. Four teachers 

were observed instructing on new objectives or reviewing previously taught skills only twice in 

October and January. There were time complications with 4 participants in May (fifth grade 

teachers and one fourth grade teacher) and a third observation was not possible due to schedule 

changes in May.  October and May observations were conducted in the small coaching rooms 

with the three coaches.  I was not able to conduct observations on the coaches in January because 

of scheduling difficulties. All the completed ICC matrix observation sheets were stored in the 

notebook. Exit Interview Data Collection 

  The participants received an email, and at their convenience, scheduled exit interviews 

before school or after school. I entered each classroom or coaches’ room with my notebook and 

each participant’s exit interview sheet, explained the purpose of the interview, and informed 

participants that it would be the last data collected.  The interview was intended to gather final 

information on their feelings, attitudes towards the use of CAT data and verify their own level of 

use.  My intention was to examine if my interpretation of their perspectives and use of CAT was 

correct. The 13 exit interviews took place in late April or in May. Each interview was 

approximately 10-15 minutes and related to teachers’ and coaches’ concerns about using CAT 

data in the six weeks lessons, problems and successes they experienced with the CAT data this 

year and what they are expecting for next year with the district screener. 

I sat with the individual at a table in their room and asked each question. As they 

responded, their answers were written down on their exit interview sheet. Sometimes discussion 

emerged to better understand their responses. I reminded the participant each time that I would 
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be taking notes in order to record correctly their statements. After the interview ended, we 

reviewed notes together as a member check.  

 Student CAT Data Collection  

All CAT data files were retrieved online from GlobalScholar: Scantron Performance 

Series site following each administration and transferred to an excel workbook. Students’ names 

were deleted from the students’ scores to ensure anonymity.  Only the PIEMS (Public 

Information Education Management System) (Texas Education Agency, 2012) numbers 

remained on the spreadsheets. The spreadsheets contained all participating students in Grades 3-

5. The individual mean score for the students and the group mean scores per grade level were 

accumulated into one Excel workbook, with the assistance of the district accountability director.   

Data Analysis 

Concerns Based Adoption Model /SoC 

According to Hall and Hord (2006), the proper procedure to examine the adult data 

derived from the SoCQ is to individually represent, in numeric and graphic form, the raw and 

percentile scores for each stage of concern (range of 0-35) since each concern in itself reveals 

unique information about each teacher’s perception of an innovation at each stage. The SoC data 

generated by the online version provided an excel format of the teachers’ and coaches’ responses 

in raw and percentile scores, as well as graphics. The scores were collected in three tables. The 

three separate tables showed the percentile scores for each stage for each participant for the three 

collection dates in October, for January and April, at each stage of concern. In addition, the three 

sets of scores were represented as a collective of data across the three administrations of the 

SoCQ. 
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The SoCQ scores were analyzed by noting the two highest percentile peaks, for each 

teacher, following each administration of the SoCQ.  The two highest peaks are noted for each 

teacher, which indicate the highest concerns of the participant at that time. I confirmed this 

information by examining each graph to determine the stages of concerns at each data collection 

point. Graphic and numeric data were also reviewed to determine trends across collection points 

for the purpose of ascertaining whether teachers/coaches changed in their concerns over time.  

Another important evaluation was reporting the valleys in the analysis. The valleys, or 

lower scores at a collection point indicate the participant’s lesser concerns at that time. These are 

critical in informing the direction of the change process. When there are trends in changes from 

high scores in concerns to low scores in those concerns (valleys) or vice versa over time, 

implications regarding the affective stance the individual is taking towards the use of CAT data 

are possible. Relationships between stages can be interpreted through the valleys as well as the 

highest peaks. Once the peaks and valleys of the concerns were determined the definitions of 

each stage were reviewed to determine at what stage of concern and state of emotion the teachers 

and coaches were at the three times the instrument was administered.  

Levels of Use Data Analysis  

One-Legged Interviews 

Interview data were evaluated using an analytical approach. Transcribed interview data 

were reviewed, interpreted, and mapped onto each participant’s LoU definition chart.  Teachers 

who used CAT data to design and deliver instruction on a more consistent basis, maintained 

fidelity to the innovation, scored in the higher levels. In contrast, teachers whose interview data 

suggested a lesser use of the CAT data scored at low levels on the LoU definition chart.  
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Innovation Configuration Component Matrix 

Data from the IC matrix represented teachers’ and coaches’ observed use of the 

innovation (use of CAT data during instruction).  Variables across the components were 

examined for each individual, following each observation, to determine the observed use of the 

CAT data during instruction. Letters a-d, representing variations/configurations of fidelity, were 

interpolated as 1-4. Descriptive statistics were used to determine the mean and standard deviation 

across all teachers/coaches observed, for each component. These findings were interpreted and 

mapped onto the LoU definition chart.  

Exit Interviews 

The interview data were analyzed using an analytical approach.  I reread the descriptions 

of the behaviors at the intersection of the horizontal row that describes a specific level of use 

within the LoU descriptive chart. For example, individuals who reported and emphasized their 

greatest problems at EI Question 1.1 Lack of training and at EI Question 2.1 Coordinating CAT 

data with other data sources, explained why they were non-users of CAT data. Following 

extended conversations with the individuals I interpreted their responses and mapped these 

teachers and coaches on the LoU definition chart in the upper left quadrant in the orientation or 

preparation levels (LoUEI 0.1, 1.1, 2.1…). Individuals who reported their main problems were 

EI Question 2.3 Infrequency of the testing period, EI Question 2.4 Limited resources in SPS 

system, and or EI Question 2.5 Lack of collaboration with team members, elaborated on their 

familiarity with CAT and their use of these data in small groups in the classroom. However, they 

were not satisfied with the system that provided the data or lack of time to share with colleagues. 

Again, after the extended conversations with these individuals, I interpreted their responses to 

the exit interview questions and mapped their level of use on LoU definition chart in LoU 3.1 or 
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in the lower left quadrant (LoU 4A.1, 4B.1…). At the end of each exit interview, I reviewed 

mapping on the chart with the individuals to evaluate if my placement of the teachers and 

coaches on the LoU chart over time related accurately and to how they perceived their level of 

use to be at the end of the study.    

Completed LoU Definition Charts 

The LoU charts were examined for confirmatory connections across the three data 

sources.  Markings on individual charts for each of the data sources: one-legged interviews, ICC 

matrix, and exit interviews were compared to determine the level of use. Rereading the 

definitions and the information from the LoU sources and reviewing the reoccurrence of 

mapping in the intersections where the level of use and categories met established this final level 

of use profile. 

Student CAT Data Compared to SoC and LoU 

 The mean scaled scores of the students in each grade level per teacher were calculated 

separately for the pre-test, the middle of year test, and the post-test. A standard multiple 

regression analysis was used to examine the predictive strength of teachers and coaches’ 

concerns (independent variables) on CAT (dependent variables) at each data collection point  

(October, January and April). A correlational analysis of the stages of concerns and the CAT was 

calculated for each data collection point to determine if there was a correlation between concerns 

and CAT. Similar regression and correlation procedures were applied to LoU and CAT data, for 

each set of LoU data collection. 

 Chapter 3 Summary  

 In Chapter 3, the purpose of the study, the setting and the population were described. The 

methodology was a case study that employed the three diagnostic instruments of the CBAM to 
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collect the teachers and coaches’ data and the Scantron Performance Series CAT to collect the 

student data. The first instrument of the CBAM was the SoCQ, a survey that assessed the 

feelings and perceptions individuals had about the use of CAT data in their mathematics’ 

instruction in the classroom and in the pullout sessions. This survey was the online version of the 

SoCQ by SEDL. The analysis of the surveys was through the SoC Quick Scoring Device and 

examination of the high and low scores of the participants at each interval.  

The second instrument of CBAM was the ICC matrix used for classroom observation. 

This map was constructed specifically to the case study that identified behaviors on a continuum 

that were expected to be observable in the instruction. The ICC matrixes were analyzed using 

frequency counts of how often these behaviors were observed in classrooms generally for the 

group analysis and in the individual classroom for the individual profile. Another CBAM 

instrument used to collect data was the LoU interviews. These were informal one-legged 

interviews and the exit interviews. The one-legged interviews were analyzed through rereading 

the responses of the individuals and mapping their level of use on the LoU definition chart. The 

exit interviews were conducted formally at the last data collection point. The responses of the 

exit interviews confirmed the data from the ICC matrix and the one-legged interviews. These 

were analyzed by combining the other data and determined the overall LoU for each participant.  

 The student data were collected through the Scantron Performance Series Computer 

Adaptive Instrument (CAT). These data were pre-test, mid-year test and post-test scaled scores 

on assessment items that correlated with the TEKS objectives. These were analyzed with the 

SoC and the LoU through multiple regression analyses at the three data points. The paralleling of 

the SoC and CAT and the LoU and CAT were to determine if there was a correlation over time 

between these variables. 
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CHAPTER 4  

RESULTS 

 The case study investigated teachers’ concerns and levels of use of CAT student data in 

their mathematics instruction using multiple data sources. The concerns based adoption model 

(CBAM) instruments and the district universal math screener (CAT) were data sources for the 

study. The concerns and levels of use data were compared to students’ mathematics academic 

performance employing multiple regression analyses. The adult participants were Grades 3-5 

mathematics teachers and coaches and their students in one north Texas suburban, elementary 

school. The independent variables were the stages of concerns and the levels of use of the 

teachers and coaches, collected at three points across a school year. The dependent variables 

were the pre-, mid-year and post test scores generated by the district screener. The three research 

questions guided the study. 

Research Questions 

Q1:   What are the stages of concerns and levels of use profiles of mathematics teachers 
and coaches as observed through the diagnostic dimensions of CBAM regarding 
the use of CAT data?  

Q2:   What is the relationship between teachers’ and coaches’ concerns of using computer 
adaptive student data in their instruction to students’ academic performance on 
the district’s universal screener (CAT)? 

Q3:   What is the relationship between teachers’ and coaches’ levels of use using 
computer adaptive student data in their instruction and students’ academic 
performance on the district’s universal screener (CAT)? 

Results from the Stages of Concerns Questionnaire  

 Research Q1 was addressed using Survey of Concern Questionnaire (SoCQ) data and the 

Levels of Use data. Results from the SoCQ are reported in numeric and diagrammatic forms, 

followed by explanations of movement from across stages of concerns by various teachers 

throughout the study. Finally, teachers and coaches’ individual SoC were discussed. 
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Table 10 displays the cohort reports in each stage and phase on the questionnaire at three 

collection points. 

Table 10  

SEDL Cohort Reports for Teachers and Coaches’ Mean Relative Intensity Scores 

  Self  Task  Impact  
 Stage 0 Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 

October 81 66 67 52 21 28 26 
January 87 51 57 43 16 19 22 
April 91 60 59 47 21 25 34 

 
Figure 1 shows the mean scores for each category in the SoCQ across three administrations of 

the diagnostic. 

 
Figure 1. SEDL Cohort reports mean relative intensity scores in October, January, and April. 
 

 According to the results, the two highest concerns for the teachers in October were 

unconcerned Stage 0 (M = 81) and the personal Stage 2 (M = 67). In January, the highest stage 

was again unconcerned Stage 0 (M = 87) and the informational Stage 1 and personal Stage 2 (M 

= 57). This pattern continued in April. More teachers were at the unconcerned stage in April (M 
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= 91) higher than in October and in January. The second highest stage in April was informational 

(M = 60) indicating interest in acquiring more knowledge about CAT. This high in Stage 1 

remained intense throughout the project as did Stage 2, personal, concerns. Stage 4, the impact 

on students, suggests that overall the scores indicate minimal concerns about the effects of the 

use of CAT on students’ performance. The impact concerns as a group were lower at each 

collection point as indicated in the findings and the self-concerns remained high. The highest 

mean relative intensity scores for the adult participants remained in Stage 0 throughout the year: 

in October at .81, in January at .87 and in April at .91. In general, it was observed that the stages 

of concern throughout the year were in the general category of Self. However, disaggregated data 

presented some individual differences among teachers and coaches, as noted in Tables 11-13. 

Table 11  

SEDL Individual Reports for Teachers and Coaches Percentiles in October 

  Self  Task  Impact  
 Stage 0 Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 

TA 96 95 76 85 21 10 38 
TB 98 80 91 52 27 40 14 
TC 75 48 57 47 63 10 60 
TD 61 90 97 65 76 68 42 
TE 31 43 39 18 5 14 17 
TF 31 34 39 15 5 22 22 
TG 31 45 55 34 30 14 17 
TK 81 66 70 65 13 22 30 
TJ 99 93 83 56 5 40 57 
TL 91 69 85 27 21 55 11 
TM 61 66 48 69 11 19 17 
TN 94 69 67 83 48 48 17 
TO 40 54 45 30 16 25 14 
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Table 12  

SEDL Individual Reports for Teachers and Coaches Percentiles in January 

  Self  Task  Impact  
 Stage 0 Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 

TA 97 84 70 69 16 25 34 
TB 99 57 83 47 59 22 34 
TC 99 43 52 52 30 12 14 
TD 99 72 83 65 27 10 30 
TE 55 34 25 15 5 5 14 
TF 55 54 39 15 63 16 81 
TG 55 40 55 47 27 22 9 
TK 81 57 59 52 11 14 47 
TJ 61 57 52 30   4 88 42 
TL 69 60 63 30 5 22 20 
TM 75 63 41 69 5 16 14 
TN 81 40 63 34 24 12 3 
TO 48 27 31 30 5 5 9 

 
 
Table 13  

SEDL Individual Reports for Teachers and Coaches Percentages in April 

  Self  Task  Impact  
 Stage 0 Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 

TA 99 72 85 92 27 31 77 
TB 99 72 78 27 43 25 22 
TC 99 57 57 73 24 12 57 
TD 99 72 83 30 33 14 22 
TE 22 37 31 15 8 9 14 
TF 98 66 57 15 63 16 81 
TG 55 54 63 23 19 48 57 

(table continues) 
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Table 13 (continued). 

  Self  Task  Impact  
 Stage 0 Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 

TL 40 43 31 15 5 10 9 
TM 99 63 67 77 9 19 34 
TN 48 51 35 30 19 4 2 
TO 48 27 21 43 9 12 9 

 

 Disaggregated concerns scores indicate individual movement of teachers through stages, 

toward task, and in a few cases, toward impact. TA, TB and TC documented their highest score 

at all collection points in Stage 0 unconcerned. But TA and TC had their second highest scores in 

the task stage by April .92 and .73 respectively indicating for these teachers that although they 

are do not prioritize CAT data as high interest, they are concerned about how to manage CAT 

data when planning instruction. Several teachers reported second highest scores in the impact 

stage by April (TK .81, TJ .98 and TG .57). In January, the second highest scores for two 

teachers were in the impact phase (TF .63, TJ .88). TJ’s tendency in April of low scores in Stage 

0 and mostly high scores in the other stages indicated a more intense concern about the task and 

impact of the use of CAT data at the midpoint in the year.  Three teachers (TB, TC and TD) did 

not show a progression of intensity change from self-concerns to impact concerns.  Participant 

TO had past experience with CAT data the previous year. She remained low in the unconcerned 

Stage 0 at all three data collection points (October .40, January .48 and April .48). 

Although four teachers’ profiles (TE, TG, TJ, TL) showed an overall profile of Self 

concerns, there were some indicators of some progression from concerns about self to impact 

concerns. TF’s unconcerned Stage 0 at .31 indicated she had a high intensity of interest in 

gaining more information in October and regressed to less of an interest in April .98. But TF’s 
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impact concern in collaborating with teachers was high at .81 in January and at .81 again in 

April. In spite of these individual fluctuations, the overall results noted in both the graphic and 

numeric tables suggest a group of teachers and coaches whose concerns about the use of CAT 

data for designing instructional decisions were in the range of concerns about Self. 

Results of Levels of Use – One Legged Interviews 

 Table 14 is the definition chart used to represent individual teachers’ and coaches’ use of 

CAT data for instructional decisions.  Each level represents a level of use of CAT data for 

making instructional decisions. Each category represents the delineation of investment in the use 

of CAT data, ranging from knowledge to performing. The coordinated cells (level/category), 

serve as weigh points for each data source, across each data point collected across time.  

Summary results of the three data sources, across the three collections points are indicated by a 

single weigh point, representing the teachers and coaches’ Levels of Use.  As an example, a 

weigh point of 0.1 indicate that a Level of Use 0 (non-user) who does not know how to access or 

use CAT data (Category 1). The definition chart serves as the culminating categorization 

document for data collected at each level of use notation: one legged interviews throughout the 

year, observations using the innovation component configuration matrix, and exit interviews.  

The discussion that follows here in this section chronicles the interpretation/categorization of the 

one-legged interview data.  Each level of use data form is discussed independently in subsequent 

sections, ending the Levels of Use results section with a discussion of how the three data sources 

combine to create a single weigh point, signifying each teacher’s level of use at each data 

collection point. 
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Table 14  

Levels of Use (LoU) Definition Chart 

 1. Knowledge  
The user 
knows how to 
maneuver the 
SPS system 
and use CAT 
data. Cognitive 
knowledge. 

2. Acquiring 
Information 
Gathers 
information 
about the use of 
CAT data 
through multiple 
sources. 

3. Sharing 
Discusses and 
shares with 
colleagues 
problems, 
resources and 
outcomes. 

4. Assessing 
Determines how 
to use the CAT 
data in 
instruction. 

5. Planning 
Meets with 
others to 
organize short 
term or long term 
use of CAT data  

6. Status 
Reporting 
Can describe 
how they use the 
CAT data at the 
present time. 

7. Performing 
Incorporates the 
CAT data weekly 
in lessons. 

0. Level 0 Non-user 
Little or no 
knowledge 

Does not know 
how to access 
or use the CAT 
data. 

Minimally 
reviews the data 
and little 
knowledge of 
what is expected.  

No 
communication 
with other 
colleagues 
regarding CAT 
data. 

Does not analyze 
or compare CAT 
data to other data 
already in use. 

Does not 
schedule time to 
meet about CAT. 

Has little to 
report/lack of 
personal 
involvement. 

No action to 
learn about how 
to use CAT. 

1. Level I 
Orientation  
Takes action to 
learn about CAT 
data. 

Has a general 
understanding 
of the CAT 
data and SPS 
system. 

Inquires about 
material and 
knowledge from 
others about 
CAT data. 

Discusses the use 
of CAT data 
generally with 
colleagues and 
considers 
possible 
implementation 

Analyze and 
compares the use 
of CAT data with 
other data with 
the purpose of 
using them. 

In the process of 
gathering 
information to 
begin use. 

At the stage of 
understanding 
about the use of 
CAT data. 

Begins to use 
CAT data and 
discusses them 
with others. 

2. Level II 
Preparation 
User is organizing 
self to use CAT 
data. (Makes 
decision to use 
CAT) 

Knows 
logistics of 
using CAT 
data in lessons. 

Inquires about 
information and 
resources 
available to 
support the use of 
CAT data.  

Discusses needed 
resources and 
joins others in 
preparation. 
 
 

Analyzes 
requirements for 
using CAT data 
effectively. 

Learns the steps 
in using CAT 
data with core 
curriculum. 

Prepares self to 
use CAT data in 
lessons. 

Schedules and 
receives training 
on how to use 
CAT data in 
classroom. 

3. Level III 
Mechanical 
Management of 
time. 

Knows day-to 
day how to 
incorporate 
CAT data. 
 

Seeks ideas for 
management of 
data and support 
of use. 

Discusses with 
colleagues to 
manage the data 
more effectively. 

Examines own 
use with issues of 
management and 
time. 

Organizes for 
using CAT data 
on short- term 
basis.  

Management of 
logistics and time 
are main focus. 
 

Varying degrees 
of use of CAT 
data effectively. 
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4A. Level IVA 
Routine 
Patterns of use are 
established 

Aware of short 
and long term 
use of CAT 
data. 

Does not seek 
more information 
for long term use. 

Routine use of 
CAT data in 
instruction 
 
 

Evaluation 
activities are 
limited to what is 
required. 

Planning 
becomes focused 
on managing the 
use of CAT in a 
routine manner. 

Personal use is 
satisfactory 

Little variation of 
use of CAT 
continues to use 
the data with 
minimal 
management 
issues. 

4B. Level IVB 
Refinement 
Changes use of 
CAT data to 
increase the benefit 
to students. 

Aware of 
cognitive and 
affective 
effects on 
students 

Seeks materials 
to improve the 
affect on 
students. 

Reflects and 
discusses own 
methods in order 
to improve use of 
CAT. 

Assesses with 
intent of 
increasing benefit 
to students. 

Have long and 
short-range goals 
to support 
improvement of 
use of CAT data. 

Varies the use of 
CAT to support 
better learning  

Experiments with 
combining other 
data sources with 
CAT to enhance 
students’ 
learning. 

5. Level V 
Integration 
Based on results of 
use of CAT and 
colleagues 
instigates changes 
in use. 

Coordinates 
and supports 
grade level 
team in use of 
CAT data. 
 

Seeks opinions in 
order to 
collaborate more 
effectively. 

Discusses with 
grade level team 
next steps to 
increase benefit 
to students. 

Assesses the 
impact of 
collaboration 
with teammates 
on the success of 
implementing 
CAT.  

Has specific plan 
to coordinate 
with colleagues 
on the use of 
CAT. 

Reports good use 
of time with 
colleagues to 
better integrate 
CAT in core 
curriculum.  

Works with 
grade level team 
and others to 
expand the 
benefits of CAT 
further. 

6. Level VI 
Renewal 
Explores systems 
or programs to 
modify the use of 
CAT. 

Aware of data 
system 
alternatives 
that are better 
than these 
types of data 

Looks for other 
systems such as 
CAT data but 
that have 
instructional 
pathways for 
students. 

Draws colleagues 
in discussions 
about modifying 
the use of CAT 
to increase 
students’ 
learning. 

Able to analyze 
and compare the 
use of CAT to 
other types of 
data.  

Plans activities to 
replace the CAT 
data or the SPS 
system for better 
programs. 

Expounds on 
ideas to replace 
the use of CAT 
data with better 
alternatives. 

Involved in 
activities to 
improve or 
replace the use of 
CAT in 
instruction.  

Note. Adapted from Hall, G. E., Dirksen, D. J and George, A. A. (2008).  Measuring implementation in schools: Levels of use. Appendix E p 72-73. Austin, TX: 
SEDL. 
 



Table 15  

LoU Ratings for One-Legged Interviews In October, January and April/May 

October January April/May 
TA 1.2 2.1 2.2 
TB 1.1 na 2.2 
TC 2.2 2.4 3.1 
TD 1.1 2.2 2.2 
TE 1.5 2.2 na 
TF 3.2 4A.1 4B.4 
TG 1.4 2.2 2.4 
TK 1.1 2.3 2.4 
TJ 2.2 3.3 4A.1 
TL 1.5 2.2 2.3 
TM 2.1 3.1 3.1 
TN 0.1 1.2 2.1 
TO 2.1 3.1 3.1 
Note: Arabic numbers replaced the Roman numerals for statistical purposes. 

Figure 2. Levels of Use of cohort in October, January and April. 
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 Pinpoints, by teacher, organize data in Table 15 and displayed in Figure 2 at each data 

collection time across the study.  From what I observe in the data, the majority of the teachers 

and coaches were at LoU 1, orientation, with slight fluctuation within that level, with a few 

outliers, in the preparation level and one at the mechanical. In January, the data indicated most 

teachers and coaches had progressed to the preparation levels LoU 2.2 with two from preparation 

in October to mechanical and one from mechanical to routine.  At the April data collection point, 

the majority of teachers remained at preparation LoU 2.2 with slight variation within that level, 

besides two at routine and three at mechanical.   

Individual variances showed the category Knowledge/LoU 1 (orientation) was the 

baseline where seven of the teachers’ behaviors were coded in October (TA, TB, TD, TE, TG, 

TK, TL,) at the onset of the study. Six of these teachers progressed to LoU 2 by January 

(preparation category) and were acquiring information about the CAT and resources related to 

the data. Participant TN began at LoU 0 (non-user) in October having no knowledge of CAT. 

She progressed to LoU 1 (orientation/Acquiring Information category) by January. Two teachers 

and two coaches were at LoU 2 in October. One of these teachers and two of the coaches 

progressed to LoU 3 by January. Teacher (TC) at LoU 2 (Preparation/Acquiring Information) in 

October remained at LoU 2 (Assessing category) in January.  Individuals at level 3 were 

considered mechanical users of CAT data. One teacher began her baseline data at LoU 3 

(mechanical) in October and progressed to LoU 4A.1 in January (Knowledge category). She 

progressed in her understanding of what was necessary to implement the information from these 

data on a short and long-term basis.  

By April, Participants TF and TJ, both bilingual teachers had increased their use of CAT 

data in their classrooms to the routine level of use. TF had progressed in the LoU 4 from 
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understanding how to use these data to a level where she was exploring how to maximize the 

benefit of these data for their students. The six teachers (TA, TB, TD, TG, TK, TL) remained at 

the LoU 2 from January to April. They were still at the preparation level at the end of the project. 

TN progressed by April from the orientation level to the preparation level of understanding more 

of the logistics of using CAT data and was in the process of seeking more information 

(Acquiring Information category). Interestingly, TO and TM who were familiar with these data 

in the prior year only progressed from preparation level in October to mechanical use in January 

and remained there in April.  Another interesting change was that the only participants who 

progressed in their level of use to higher levels of routine and refinement were the bilingual 

teachers. In general, all participants who were at the orientation or preparation level of use in 

October remained at the non-level of use throughout the year.  

Results from the Innovation Configuration Components Matrix 

ICC matrix results are organized by components, C1-C7.  The mean represents the 

average observed performance level across the group, at three observation points. The range for 

each component was 1-4, indicating four levels of configuration/variation of behavior for each 

component.  Table 16 and Figure 3 show the numeric and graphic results of the analysis. 

Results indicated that overall, the behaviors observed at all data points remained in the 

lower categories of some to no observable adherence to the expectations of innovation.  The 

language of the ICC matrix indicates that observation scores that ranged between 1-2 were either 

not showing behaviors of fidelity, or were showing behaviors sometime or occasionally adhering 

to the expectations of the implementation of the innovation.  At no time in the year did the means 

in any component exceed the second lowest configuration of adherence to the expectations of the 

innovation.  There were some variances that are discussed. 
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Table 16  

Innovation Configuration Categories and Components: Means and Standard Deviations in 
October, January and April 

Categories and Components M SD 

Teacher/ Coaches 
Behaviors 

C1:  Direct instruction involving CAT 
data 

October 1.3 0.48 
January 1.8 0.56 
April 1.2 0.12 

C2:  Evidence of grouping by ability 
or skill objective 

October 1.5 0.6 
January 2.0 -- 
April 1.87 0.06 

C3a: Independent measures 
approximately 20 minutes 

October 1.5 0.4 
January 1.6 0.4 
April 1.5 0.25 

C3b: Independent work aligned to 
current data information  

October 1.61 0.62 
January 1.5 0.8 
April 1.6 0.8 

C4:  Assessment plan in place for 
evaluation 

October 2.0 -- 
January 1.6 0.4 
April 1.16 0.5 

C5:  Evidence of accommodations for 
ability levels 

October 1.46 0.4 
January 0.9 0.7 
April 1.57 0.21 

Student Activity 

C6: Participation during instruction 
October 1.69 0.46 
January 1.66 0.4 
April 1.62 0.8 

C7: Independently working after 
instruction 

October 1.54 0.4 
January 1.5 0.4 
April 1.16 0.08 

Figure 3. ICC matrix cohort results. 
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The highest level of performance observed in October was Component 4: Assessment 

plan in place for evaluation (M = 2.0). The plan referred to summative and formative 

assessments and or either or none. Prior to the observations, teachers and coaches had the CAT 

data and were able to determine summative assessments of the weak skills of their students.  In 

the majority of the observations there was evidence that formative assessments were used. These 

were in the form of spontaneous responses/participation from the students during the instruction 

during independent work. There was only one time where a summative assessment was being 

administered over multiple skills in a fifth grade classroom.   

In October, most of the participants determined how they could incorporate CAT data 

into the district-required curriculum. Assessments were planned for every three weeks and were 

based on the district-required curriculum, not CAT data. As the year progressed, the mean of the 

observed behaviors in this component decreased (October 2.0, December 1.6, and April 1.16) as 

less emphasis was placed on CAT data. 

Two of the lower scoring categories in October were in Component 5: Evidence of 

accommodations for ability levels (M = 1.46) (SD = 0.4) and in Component 2: Evidence of 

grouping by ability or skill objective (M = 1.5) (SD = 0.6). These low categories indicate that the 

instruction at the time of the observation was directed to the class as a whole, rather than to 

individual students with specific needs. Both of these categories increased by April to a 

performance mean of 1.87 and 1.57 respectively, still within the range of some to no adherence 

to the expectations. Grouping by objective was often evident in the bilingual teachers’ 

classrooms and in the coaches’ groups. This component was not observed often since the 

instruction was most often observed in the visits was teacher directed to the group as a whole. 

Accommodating the instruction to students’ abilities as indicated through their Response to 
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intervention Tier 2 and Tier 3 status was expected in the coaching sessions; therefore, the 

frequency of this component was more consistent in observations of coaches.  

Component 1: Direct instruction involving CAT data remained at a low observed 

frequency in the classrooms at all the data collection points. It was apparent that teaching was 

directed to the required curriculum (six weeks scope and sequence) rather than the student 

profiles from the CAT data and was confirmed through the interviews.   

Data from the ICC matrix were analyzed against the weigh points on the LoU definition 

chart (Table 14). The language from the ICC matrix was used to align with the language of the 

LoU definition chart. Table 17 shows the relationship between the two.  For example, in order to 

translate the mean score of TA in October (1.8) to the LoU chart, I used the placement 

information from the ICC matrix, the mean of the components for that data collection point and 

definitions at the intersections to guide the mapping. The ICC 1.8 indicated TA was a non-user 

and the markings on the ICC matrix in October indicated she was at orientation and had a 

general understanding but was not using the CAT data consciously in her instruction. This was 

established through the one-legged interviews following the observations to confirm how she 

was mapped on the chart at that time. The same procedure was followed for the January and 

April mapping of the ICC results on the LoU chart for all individuals. 

Table 17  

Individual’s ICC Results Mapped to LoU Definition Chart 

Participant LoU Data October January April 

TA ICC 1.8 1.57 1.5 
LoU chart 1.1 2.1 2.1 

TB ICC 1.4 na 1.3 
LoU chart 1.6 -- 2.1 

TC ICC 2 1.57 1.71 
LoU chart 2.1 2.4 2.4 

(table continues) 

66



Table 17 (continued). 

Participant LoU Data October January April 

TD ICC 1.33 1.57 1.28 
LoU chart 1.1 2.2 2.1 

TE ICC 1.57 1.42 na 
LoU chart 1.5 2.1 -- 

TF ICC 2.57 2.28 na 
LoU chart 3.1 3.1 -- 

TG ICC 1.33 1.57 1.42 
LoU chart 1.1 2.1 2.1 

TJ ICC 2.14 2.16 na 
LoU chart 2.2 3.2 -- 

TK ICC 1.33 1.5 na 
LoU chart 1.1 2.1 -- 

TL ICC 1.42 1.33 na 
LoU chart 1.1 2.1 -- 

TM ICC 2.16 na 1.33 
LoU chart 2.1 -- 2.1 

TN ICC 1.6 na 1.8 
LoU chart 1.5 -- 1.5 

TO ICC 2 na 1.5 
LoU chart 2.1 2.6 

Results from the Exit Interviews 

Results from the exit interviews, shown in Table 18 and Figure 4 delineates the questions 

posed and the number of teachers who responded positively to the question. A discussion of the 

depth of the interviews provides insights as to why the teachers’ responses to the questions 

resulted. 

Figure 4. Participants responding to exit interview questions. 
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Table 18  

Results of Teachers And Coaches’ Responses from Exit Interviews 

Questions #  of 
Responses 

1. What was your greatest
problem in using CAT 
data in your instruction? 

1.1 Lack of training 10 
1.2 Coordinating CAT data with other data sources 11 
1.3 Infrequency of the testing periods 13 
1.4 Limited resources in SPS system 11 
1.5 Lack of collaboration with team members 10 

2. What do you consider
positive in using CAT 
data? 

2.1 Student profiles (defining of weak precursor and grade level skills) 12 
2.2 Time involved in testing 8 
2.3 Availability of immediate information 13 

3. What type of factors do
you consider important to 
the success of next year’s 
new district screener? 

3.1 Professional development 12 
3.2 System that offers curricular pathways 10 
3.3 Frequent brief testing on specific skills 11 
3.4 Monitoring system in program 12 

There was a consensus among the teachers that the of lack of professional development 

and training (Q1.1) on how to access the CAT data and how to incorporate (Q1.2) them 

effectively with the targeted six weeks skills resulted in less use of the CAT data in classroom 

instruction consciously. At times the six weeks objectives did overlap with the weak skills as 

profiled in the CAT data. However, classroom instruction focused primarily on those grade level 

targeted skills listed in the required curriculum, rather than the individual student needs targeted 

by the CAT data. The CAT data indicated often weaknesses on multi-grade level objectives for 

each student revealing a broader range of needs (Q2.1, Q2.3) as opposed to the selected skills of 

the required curriculum for a specific six-weeks period. The difficulty was in managing 

instruction to accommodate multi-level academic student needs, while balancing district 

mandates for adherence to a required curriculum.  

Another issue that arose in the exit interviews was that the CAT administration was only 

offered three times a year (Q1.3 Infrequency of the testing periods). Since there were large lapses 
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in time between testing periods, the teachers and coaches were not convinced that the CAT data 

were reliable for an extended time period other than the first few weeks following the testing 

period. A consensus among the teachers was that with proper training and support, a diagnostic 

and monitoring system (Q3.4), that offered testing more often than three times a year, would 

allow results to be more effectively translated into the classroom instruction. This was another 

indicator that professional development (Q3.1) and support for new school programs or systems 

is imperative for teacher effectiveness and successful implementation.  

The collaboration with team members (Q1.5) on the CAT data was limited to a quick 

consensus that resulted in students’ placement in the RTI coaches’ pullout sessions and in grade 

level intervention groups. Discussion about using the CAT data to plan classroom instruction 

was not a priority for the teachers.  Teachers indicated in the exit interviews that there were more 

pressuring responsibilities regarding other district initiatives and campus concerns. Several 

teachers indicated that targeted conversations would have been beneficial in understanding how 

others were using CAT data in combination with district mandated assessments (Curriculum 

Based Assessment; CBA) data and classroom data. All but one of the teachers/coaches stated 

that the student profiles were ideal to view the attained and weak objectives since the range of 

skills encompassed several grade level TEKS. One teacher commented that the objectives 

sometimes overlapped on both sides of the profile, and since she did not have training on using 

or maneuvering through the program, she found this information ambiguous and not very useful 

in the classroom.  

The majority of the teachers felt the time involved and the convenience of testing on the 

computer was ideal (Q2.2) but there was no consensus that computer testing is more efficient 

than paper testing. Some of the teachers stated some students get “click happy” and do not take 
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the test seriously. All agreed one of the advantages of computer testing was that students could 

test at different times and in different locations (Q3.3) without the concern of the reliability of 

the testing procedures.  

Table 19  

Exit Interview Questions Relating to LoU Definition Chart 

EQ 1.1 EQ 1.2 EQ 1.3 EQ 1.4 EQ 1.5 EQ 3.1 
TA x x x x x x 
TB x x x x x x 
TC x x x x x x 
TD x x x x x x 
TE x x x x x x 
TF -- -- x -- -- -- 
TG x x x x x x 
TK x x x x x x 
TJ -- -- x x -- x 
TL x x x x x x 
TM x x x x x x 
TN x x x x -- x 
TO -- x x x x x 

The exit interview statements that related to my understanding and further interpretation 

of the teachers’ and coaches’ levels of use were the 5 (1.1-1.5) posed and elaborated on under 

EQ 1 What was your greatest problem in using CAT data in your instruction? and the first 

statement under EQ 3 Professional Development. The interview conversations on these topics 

gave insight and helped confirm whether the participant was a non-user or a user of these data 

and to what extent within a level at the end of the project. The exit interviews were the final 

source of data in the analysis of the LoU and assisted in placing the individual on the LoU chart. 

In most cases, the EI LoU was identical to the last one-legged interview mappings. The purpose 

of the exit interviews was to verify my interpretation of the individual’s overall LoU profile. For 

example, TA’s greatest problems in using CAT data were reported as lack of training, lack of 
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continuous professional development, and inability to coordinate these data with district 

curriculum.  TA’s opinions on what she considered positive about CAT data offered insight into 

her knowledge level of the data. Also comments on the important factors for the following year, 

assisted in understanding what she considered essential in preparing for the future. Her exit 

interviews and summation of the other data information mapped her at LoU 2.2, preparation at 

the acquiring information category.  

Results: LoU Profiles 

Table 20 reflects the combined ICC, OLI, and EI LoU interpreted Levels of Use ratings 

for each teacher. A discussion of the results by weigh points follows with deeper explanation 

about the levels of use by all teachers and coaches at the three data points.  The discussion refers 

to Table 14 (LoU definition chart), which has seven levels of use and seven categories that 

further delineate the use, ranging from Knowledge to Performance. The chart has four quadrants, 

upper left (non-use/simpler categories), upper right (non-use/complex categories), lower left 

(use/simpler categories), and lower right (use/complex categories). Throughout the discussion, 

these quadrants provide a mental picture of the weigh points that indicated teachers and coaches’ 

behaviors as they used the CAT data for instructional decision-making. 

Generally, most of the teachers (TA, TB, TD, TE, TG, TK, TL) and one of the coaches 

(TN) remained in the upper left quadrant (non-use/simple categories) of the LoU definition chart 

throughout the project. This signifies that teachers were orienting, preparing, and thinking about 

the logistics of using CAT data, but had not crossed into the use area of the chart, nor beyond the 

knowledge and acquiring information categories.  The lack of movement from the orientation 

LoU to a higher level for these participants was evident. The availability and use of CAT along 

with the expectations of incorporating these data into the core instruction did not actualize. 
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Table 20  

Culmination of the LoU Data by Participant 

Participant Participant October January April 

TA 

ICC /LoU 1.1 2.1 2.1 
LoUI 1.2 2.1 2.2 
EI -- -- 2.2 
Final LoU 2.2 

TB 

ICC/LoU 1.6 na 2.1 
LoUI 1.1 na 2.2 
EI -- -- 2.1 
Final LoU 2.2 

TC 

ICC /LoU 2.1 2.4 2.4 
LoUI 2.2 2.4 3.1 
EI -- -- 3 
Final LoU 3.1 

TD 

ICC /LoU 1.1 2.2 2.1 
LoUI 1.1 2.2 2.2 
EI -- -- 2.2 
Final LoU 2.2 

TE 
ICC /LoU 1.5 2.1 na 
LoUI 1.5 2.2 na 
EI -- -- 2.2 

TF 

ICC /LoU 3.1 3.1 na 
LoUI 3.2 3.1 4A.4 
EI -- -- 4B.4 
Final LoU 4.B4

TG 

ICC /LoU 1.1 2.1 2.1 
LoUI 1.4 2.2 2.4 
EI -- -- 2.3 
Final LoU 2.4 

TJ 

ICC /LoU 2.2 3.2 na 
LoUI 2.2 3.3 4A.1 
EI -- -- 4A.1 
Final LoU 4A.1 

TK 

ICC /LoU 1.1 2.1 na 
LoUI 1.1 2.3 2.4 
EI -- -- 2.4 
Final LoU 2.4 

TL 

ICC/LoU 1.1 2.1 na 
LoUI 1.5 2.2 2.3 
EI -- -- 2.3 
Final LoU 2.3 

(table continues) 
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Table 20 (continued). 

Participant Participant October January April 

TM 

ICCLoU 2.1 na 2.1 
LoUI 2.1 3.1 3.1 
EI -- -- 3.1 
Final LoU 3.1 

TN 

ICC 1.5 na 1.5 
LoUI 0.1 1.2 2.1 
EI -- -- 2.1 
Final LoU 2.2 

TO 

ICC 2.1 na 2.1 
LoUI 2.1 2.1 3.1 
EI -- -- 3.1 
Final LoU 3.1 

One teacher (TC) and two of the coaches (TM, TO) progressed from the preparation level 

to the higher level of mechanical (lower left quadrant) use but remained in the categories of 

Knowledge and Acquiring Information. The two coaches were familiar with CAT student data 

from the previous year, but showed limited use throughout. 

Both of the bilingual teachers (TF and TJ) progressed to the routine level of use of CAT 

data in classroom instruction. TF began at the mechanical level of use and moved to the lower 

right quadrant from October to April, signifying increased use, and into more complex categories 

of use, beyond knowledge and information gathering to increase the benefit to students.  TF was 

at a level of use where she was contemplating and taking action on how she could organize her 

classroom and schedule her students daily to work in centers on the weak CAT objectives. 

Currently, she instructed small group instruction on the CAT objectives, but wished to expand 

her classroom design to accommodate several small independent groups at one time. She stated 

the more often they had the opportunity to work on these weak precursor skills with their peers 

the better was the transfer of this knowledge and understanding to the grade level objectives. TJ, 

the other bilingual teacher, progressed from the orientation in the upper left quadrant of the chart 
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to the lower left and remained in the knowledge category, with a higher level of use. Although 

they received minimal or no district or campus training on the use of CAT data, these two BL 

teachers were able to advance to a higher use due to their desire to maximize the benefit for their 

predominately Latino students. This might suggest that a strong cultural connection to the 

bilingual students served as motivation to self-train in the use of the CAT data.  

Teachers’ and Coaches’ Individual Profiles: Combining SoCQ and LoU Results 

This section includes the teachers’ and coaches’ individual profiles in both graphic and in 

narrative form. Figures 5- 30 show the teachers’ and coaches’ SoCQ percentile scores/ intensity 

of concern in each stage on the SoCQ, and the levels of use at the three data collection points in 

October, January, and April. An interpretation of the graphic results for each teacher is presented 

individually, with examples from interviews and observations to support the interpretations. 

Participant TA 

According to the SoC graph, TA’s personal concerns remained extremely high at all three 

collection points, October, December, April (.95, .84, .85). When asked about these high scores 

and the high scores in Stage 0 (.96, .99, .97), she responded that there were so many new district 

initiatives at the beginning of the year that understanding and using CAT data were not her 

priority. She stated she was worried about her own responsibilities generally since the SPS 

system was among several software systems (some new) introduced during the year. She also 

stated there was insufficient training on how to incorporate CAT data into the weekly instruction 

as well. In Stage 3, management, was the second highest concern in April .92. In interviews with 

this teacher, TA reported she had difficulty finding a method of how to incorporate the CAT data 

since there were other campus and district data also to consider. She stated she understood them 

but was not sure of the extent of how to correlate these data pieces with the skill preparation for 
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State of Texas annual mathematics exam, State of Texas Assessment of Academic Readiness 

(STAAR). 

Figure 5. SoC in October, January and April for Participant TA. 

Figure 6. LoU in October, January and April for Participant TA. 

Towards the end of the year in late April, Stage 6, the impact stage where individuals are 

giving more attention to seeking better ways to collect these types of data on students, her 

concern increased from .69 in January to .92 in April. However, TA’s level of use remained at 

the preparation level of use 2. When asked why her intensity of interest increased but the level of 

use did not progress to a higher level of use, she stated she started to doubt if these were the ideal 

data to use with students throughout the year since the range of data were from 2nd grade to 8th 
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grade and the skills were over 5 categories. She had to focus on the targeted grade level skills in 

the district-required curriculum for each six-week interval.  

The last data collections were in April and at the point of interview, she felt the CAT data 

were no longer relevant. TA stated in one interview, “Better would be another method that gave 

us these types of data but also offered instructional pathways for the students that we could 

monitor”. She explained “Right after the administration of the CAT in October and January, I 

looked at the data and used the information in my tutoring groups. I found it difficult to use them 

directly into the classroom instruction each time the students were tested. It was good for 

tutoring the lower performing students because that was a small group.” This teacher stated she 

considered CAT data to be worthwhile especially since an individual student profile was 

generated with each testing period. However, she felt “three times a year is not often enough and 

the range of data were difficult to work with”. She stated she asked about information on CAT 

but never followed up further. 

Teacher TA was primarily unconcerned throughout the process, but indicated she had the 

intention to use the CAT data since it was decided that this was the universal screener.  By the 

end of project, she began to seek other data alternatives at the end of the year. Her limited use of 

CAT data was due to her lack of knowledge and understanding of how to incorporate these data 

into her classroom instruction. She is someone who goes along with the program but really does 

not take a great interest in expanding her knowledge or use. TA remained at the preparation, non-

use level at the end of the study. 

Participant TB 

Participant TB highest intensity was in Stage 0 or unconcerned in October .98, January 

.99 and April .99 collection points. These high scores in that stage indicates TB’s main concern 
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were on priorities other than using CAT data for instructional decisions. When asked about the 

high scores in the unconcerned stage, she stated there were too many new initiatives going on at 

the beginning of the year on campus and in the district. She did not consider CAT data priority 

for classroom instruction. TB’s second highest stages remained in the self-category Stage 2 in 

October .91, January .83 and April .78. This teacher reported to be one of the few who were 

trained on using CAT data and said she stated in the interviews that she was interested in gaining 

more information, but this was conflicting to her personal concerns.  She reported having no time 

to support her colleagues. 

Figure 7. SoC in October, January and April for Participant TB. 

Figure 8. LoU in October, January and April for Participant TB. 
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Inquiries about her use of the CAT data, yielded the following response,  “ I look at them 

(CAT data) after the kids were tested, and use them (data) for tutoring instruction in my small 

groups from the beginning of the year. It is too hard to combine these data with the weekly 

assessments from the classroom.” She stated that the data are available only three times a year 

but at that point in time the “profile of the student is really individualized on weak and strong 

skills”.  She felt the profile indicators were ideal in presenting the larger academic performance 

range of the individual students.  

TB was functioning at the orientation/knowledge level of use 1, having a general 

understanding of the CAT data in October. She stated district and campus data such as the mock 

state test or classroom assessments seemed to be more useful in preparing the students for the 

approaching state test. At the exit interview, the teacher stated she considered “these kinds of 

data were good for tutoring and for seeing where the students are but they are very 

comprehensive and multi-leveled”.  She told me she used CAT data at the end of the year to see 

the changes in her students overall performance from October to May. TB felt this was important 

use of CAT data “to see student growth over time” since the CAT tested all categories but not for 

integrating purposes throughout the year. 

Teacher TB’s unconcerned intensity scores paralleled with her low level of use 

demonstrating she had little concern or involvement. She stated she was familiar with CAT but 

reported lack of interest in using the CAT.  

Participant TC 

Teacher TC’ concerns about using CAT data were highest at the unconcerned stage at all 

three collection points (October .75, January .99 and April. 99). She reported other requirements 

at the start of the of the school year were more challenging and forced her focus elsewhere.  She 
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was familiar with the CAT data from her previous year and felt these data were good indicators 

of where her students had problems. She explained she was concerned about the CAT data in 

October since the new intervention hour required all teachers to schedule students according to 

skill objectives. 

Figure 9. SoC in October, January, and April for Participant TC. 

Figure 10. LoU in October, January, and April for Participant TC. 

However, by January, the unconcerned intensity increased .24 as did the intensity in the 

management stage. She reported the management of the CAT data with the weekly tests and core 
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curriculum, became extremely difficult and began to use the CAT data on a day to day, short 

term basis for small group work in the classroom occassionally during the week. This difficulty 

with managing the data was reflected in her second highest concern in April (.73) the 

management concern.  She stated that the profiles were an excellent means to determine the 

lower precursor skills that the students needed. At the end of the year, she felt there might be 

other options more equiped with supporting students than the SPS system/CAT data that the 

district was using currently.  

TC’s LoU in October was at the preparation level since she knew the logistics of using 

the CAT  in her classroom. She reported the time before the STAAR, Texas state test, she was 

using the CAT data in group work in her intervention hour and occassionally in small groups in 

the classroom. Her use of the CAT data had become mechanical in April, and she did not seek 

information for long term use since she was not convinced these were the optimal type of data to 

use with her students regularly.  

TC’s reported analyzing to what extent she could use CAT data at the beginning of the 

year even though her intensity was high indicating that she had her priorities elsewhere. TC was 

new to the grade level this year and was confronted with multiple adjustments: new software 

systems, new colleagues, new programs and curriculum. She used CAT data the previous year in 

her small groups and was able to recognize the value and could adapt her instruction 

occassionally to include CAT data in her classroom. TC had a mechanical use of CAT at the end 

of the project but was not seeking more information rather was interested in finding other 

alternatives. 

Participant TD 

For Participant TD, the self concerns remained at high intensity throughout the study 
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(October .69, January .99, April .99). At the time of the October survey, the highest concern was 

in the Stage 2 (personal) which remained one of the highest concerns in the second and third 

survey. The impact stages were (October .76, January .68, April .42) at the beginning of the year 

but the concerns for these areas dropped by April in Stage 4 and 5 at .43 and .54 respectively. 

Her management concerns were .30 higher in October and January. When asked about the 

management of CAT data, she stated, “the profile of the student has a wide range of math skills”. 

She indicated it was difficult to teach multiple skills when the required six weeks curriculum 

must be taught, in a sequenced manner. In the exit interview, she felt she was not trained 

sufficiently to manage CAT data that reported differences in the students’ skills while 

incorporating the information into her weekly plans. 

Figure 11. SoC in October, January and April for Participant TD. 

Figure 12. LoU in October, January, and April for Participant TD. 
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Her levels of use remained similar in January at 2.2 and in April at 2.2. In the interviews 

with this teacher following the fall responses, she stated that “I am using CAT data information 

to understand in which skills my students are weak in. I am not sure how I am going to use this 

information in my instruction to benefit them.” Teacher TD was at a preparation level of use of 

CAT data at the end of the year. She was considering making decisions how to use them but 

hesitated due to lack of sufficient training. She was not at a level to incorporate CAT data in her 

classroom instruction.  TD was not concerned about gaining more information on the CAT but 

was interested in obtaining more information and resources that would support her use. Although 

her highest priorities were on her personal concerns, she was open to learning more about the use 

of these data. 

Participant TE 

The highest stages of concerns in October for Participant TE were the self concerns at .49 

(personal) and .43 (informational) . She explained at the interview in the fall that she was indeed 

interested in learning more on how to use CAT data with the core curriculum effectively in her 

classroom instruction and would require more training. She stated, “I’m not too concerned about 

how this will affect the students because I teach them the six week skills as specified (by the 

district required curriculum) and we have weekly data to guide our instruction for the following 

week.” The task concern or management Stage 3, had a low intensity score.  Although this valley 

could be interpreted that she was not concerned but her responses indicated otherwise. She 

reported she could access the data after the administration period and considered these an 

excellent source of information to know what TEKS to teach her students in her tutoring 

sessions, which occurred outside the general classroom. She found it difficult to integrate these 

data weekly during large group instruction. She assumed the coaching program was using these 
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data more regularly and therefore did not place personal priority on the logistics of using CAT 

data. 

Figure 13. SoC in October, January and April for Participant TE. 

Figure 14. LoU in October, January, and April for Participant TE. 

Teacher TE’s level of use began at the orientation level in October and increased by 

January the preparation level of inquiring information and considering how she would manage 

the data. She was able to access the data but did not progress further than acquiring information 
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at level 2. She was not available for the April interviews and therefore it was difficult to 

determine her level of use at that time of the data collection. However, prior data suggested that 

her concerns remained self-directed and use at the non-use level. 

Participant TF 

The results from the SoCQ for Participant TF the most intense concern in October was in 

Stage 2, personal (.39) and the second highest was in Stage 1 (informational) indicated a high 

interest in learning more about using CAT data at the beginning of the year. In January, her 

highest was in Stage 6, refocusing (.81) and the second highest was in Stage 4 (.63). She 

progressed from high intense self concerns to high impact concerns by January.  In April, T F 

regressed to high intensity in the unconcerned Stage 0 by April (.98) and the second highest in 

Stage 1, informational (.66). In one interview, she confirmed that she was interested in 

understanding how CAT data could be used most effectively in her instruction and through trial 

and error became familiar with using these data with her out of classroom tutoring groups and in 

her weekly small group instruction. 

Figure 15. SoC in October, January and April for Participant TF. 
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Figure 16. LoU in October, January, and April for Participant TF. 

In January, I inquired about the low concerns in Stage 3 (.15) and in Stage 5 (.16) and she 

stated she did not feel threatened with managing the CAT data nor a high interest in sharing at 

that point. However, her interest in collaborating with her colleagues increased in January (.81) 

and in Stage 4, consequence to students to .63. In the January interview she explained she felt 

positive about the use of these data for her students and considered the student profile good 

information for differentiation in the classroom. She said she trained herself since there was little 

training on the SPS system that produced the CAT.  

By April, her unconcerned Stage 0 was at .96 and informational Stage 1 at .66. She stated 

she was not concerned about using the CAT data since she felt comfortable with what she was 

arranging in her small groups in the classroom. She stated she also assigned students to student 

computers to work on CAT objectives.  

 Her level of use in January was at the routine level (level 4) and she was incorporating 

CAT data whenever she felt it was appropriate. She stated, “I organized areas whereby my 

students could work independently to strengthn their weak skills.” “I feel that the CAT data were 

good but would like in the future to have a diagnostic instrument that included instructional 
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curriculum for the students following the assessement.” TF also stated at the exit interview that 

whatever system is in place next year as a math screener, the introduction of the new tool should 

be prefaced with intense training on how to use the information effectively in weekly instruction. 

Another problem she felt could be rectified with another system is the lack of consistent data. 

She said, “with testing only 3 times a year there is the inclination to use it as a growth indicator 

and less as a tool for instruction.”  

TF was at the refinement level of use (LoU 4B) at the end of the project. She had 

stablized her use of CAT data and had moved past random use of the data to organizing her 

instruction to include time for students to work on their weak CAT objectives. Her concerns in 

April had shifted somewhat to the stage of impact, with a slightly elevated concern about 

collaborating with her colleagues in the coming year in order to improve the implementation.  

She was aware of the cognitive and affective benefits of using the CAT data on her students. It 

was difficult to place TF directly on the refinement or in the integration level since her overall 

profile demonstrated indicators in both levels. TF’s level of use progressed from mechanical to 

routine and interest in improving the use of such data. The two shifts in concerns and use 

indicate a teacher who is progressing toward implementing the innovation with fidelity. 

Participant TG 

Participant TG indicated self concerns were the highest stages of concerns at all three 

data collections at .55 in October and January and .63 in April, specifically the personal stage. 

The second highest self concerns were at Stage 0 (unconcerned) in January and April at .55 and 

at Stage 1(information acquisition) in October .45. At the fall interview, Participant TG stated 

that she was interested in gaining information about how to use the CAT data in combination 
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with other data sources effectively. She felt she did not receive sufficient training to understand 

how to use these data other than in tutoring groups outside of the regular classroom time. 

Figure 17. SoC in October, January and April for Participant TG. 

Figure 18. LoU in October, January, and April for Participant TG. 

She was concerned about how her use of these data would effect her students’ 

performance on the state test, but felt she had data sources from the weekly instruction that 

informed her teaching more appropriately. She was also concerned about how her instruction 

should be changing using the CAT data and stated, “these helped me to see if my students had 
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improved in certain skills or moved from a low performance overall to a higher one in the grade 

level skills in specific categories.” She said, “ I think the coaches are using these data more as the 

classroom teachers.”  

Her level of use progressed slightly from the orientation phase in October to the 

preparation category at a level of use 2, by April.  She reported her use of CAT data was 

primarily in the few weeks immediately following the administrations and she used these in her 

tutorials but not in small group instruction in her classroom. She decided CAT data were 

beneficial and attempted to organize herself to use them but without sufficient training, she 

remained at the preparation level of use. TG’s high self concerns and doubts about her ability to 

use the CAT data in the classroom paralleled with her level of non-use at the end of the project. 

Participant TK 

The two highest stages of concern for Participant TK over the time period were the 

unconcerned Stage 0 at .97 and at the Personal Stage 3 at .85 both reported in the April survey.  

Stage 0 indicated a low priority of concern in involvement with the CAT data and Stage 3 

reflected intense self-concerns.  From October to April Stages 3, management, had an increase of 

intensity of almost 46 points. Stage 4, impact on students, increased from .22 to. 52 and 

collaboration with colleagues, Stage 5 increased as well.  Stage 6 refocusing and ways of 

refinement increased to high intensity in April. These increases indicated the intensity of impact 

on students and collaboration with teachers became more important to TK. She stated her desire 

to improve her instruction and students’ success  using these kinds of data next year was strong. 

She explained the value of using CAT data but felt inadequate in her knowledge how to correlate 

these data with all the other data sources throughout the year. She said, “we need a math screener 

similar to the reading screener where the students will be assessed regularly and have a chance to 
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work on their weak skills independently and we need training.” She did conclude as other 

participants that these data were ideal in demonstrating the progress of students’ performance 

over time as a growth indicator. 

Figure 19. SoC in October, January and April for Participant TK. 

Figure 20. LoU in October, January, and April for Participant TK. 

In the interviews she stated she was not very familiar with how to use CAT data although 

this system was in place for two years but she thought they were not expected to use the data for 

RTI movement until this year.  She also said “I did not have sufficient training to integrate these 
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data in my instruction”. She stated she assumed these data were important because she was 

aware of colleagues who used them, but she was not trained how to access the data. Her level of 

use remained at the preparation level from January to April. She reported using these data in her 

tutoring sessions with her low performing students but not in the classroom. 

TK was at the orientation/ knowledge level in October and had progressed to the 

preparation level by April. Interestingly, she received assistance in January and reported day to 

day use in her tutorials, but did not use the CAT data in her classroom instruction. She had 

opinions about the CAT data and was interested in gathering more information on the 

fundamentals, but she considered herself a non-user at the preparation level. 

Participant TJ 

TJ was a teacher who showed considerable fluctuation in her concerns about the use of 

CAT data for instructional decisions.  There was a dramatic decrease in the scores in Stage 0 

from .99 in October to .22 in April. with her highest stages of concern was collaborating with 

other colleagues .98 (Stage 5, collaboration) and seeking other options .73 (Stage 6). In the 

interviews with TJ she voiced her views of the multiple district initiatives in September/October 

and having little time to think about using CAT data and understanding the system other than 

adapting her instruction to accommodate the data in her tutoring classes but verified the value of 

these data. She was able to access the data following every administration and by January was 

using these data with small groups in her classroom. Both the January and April responses 

indicated her highest concern was working with her colleagues on understanding and using these 

data. She stated she felt these data were important to the students’ overall understanding of 

mathematical concepts and that she was very eager to become more familiar in using these 

regularly. When inquired about the low scores in Stage 4, (consequence/impact on students) in 
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October and April, she stated she grew confident about her ability to discern which data were 

critical for her students. 

Figure 21. SoC in October, January and April for Participant TJ. 

Figure 22. LoU in October, January, and April for Participant TJ. 

In addition to her concerns shifting dramatically over time, her level of use progressed 

from the preparation/knowledge level in October (2.2) to a mechanical level 3 in January, ending 

at the routine/knowledge level (4.1) in April. TJ expressed that the training in the use of CAT 

data was too minimal for most of the teachers and reported that she took the intiative to learn 

about incorporting CAT data on her own. She stated the need to have more intense professional 
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development on next year’s screener since she was told the SPS system will be replaced. She 

expressed her interest, “we should have a math screener that did all those things: diagnosed 

students’ abilities, monitored their progress and had instructional material that aligned with the 

weak objectives identified on the test. I think 3 times a year is not enough. Whatever we have we 

can use as a screener and monitoring system.” She also stated that these data were optimal for 

viewing the growth of the student over time rather than using regularly since there are several 

months of lapsed time between the administrations of the SPS.  

TJ was at a routine level of use of CAT data at the end of the project. She had established 

patterns of use. She was aware of the short and long term use but concentrated on the short term 

although she had moved past the day-to-day implementation. She was confident in her ability to 

use the data to benefit her students’ learning. She stood out as an outlier, when compared to other 

teachers in the group. The most striking difference was her motivation to learn how to use the 

CAT data and her determination to find a way to use the information in her classroom 

instruction. 

Participant TL 

Participant TL’s Stage 0 unconcerned diminished from .91 in October to .61 in January 

and finally at .40 in April. Her interest in learning more about CAT data increased over the year. 

Interestingly, as the intensity of gaining knowledge and accessing information increased over 

time the impact concerns decreased as well (.21, .05, .05).  This is an anomaly, since CBAM 

theory points out that generally impact concerns will increase when the self concerns decrease. 

She was not concerned about the impact of using CAT data in her lessons since she was 

monitoring data from other sources on her students weekly skills. She mentioned, “Maybe it 

would have been much better for the students if I had more training to correlate these data with 
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the six weeks skills or the weekly instruction.”  However, TL decided her students’ progress was 

not being hindered by not using the CAT data in the classroom instruction. She stated she 

thought the coaches were using these data in their pullout sessions. 

Figure 23. SoC in October, January and April for Participant TL. 

Figure 24. LoU in October, January, and April for Participant TL. 

During the interviews she expressed her lack of knowledge at the onset of the school year 

and was at the orientation level of use. She became more interested in learning more about the 

use of CAT data in instruction as the year continued. She stated she was overwhelmed with the 
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new district initiatives this year and found it difficult to manage the various new demands placed 

on her professionally. Her level of use increased to preparation (2.2) in January as she began to 

organize herself to use the data, but remained at the preparation level of use in April (2.3, 

orientation/sharing).  

Her grade level did not discuss CAT data in their data meetings except to review the 

overall level of performance per student for tutorials or RTI movement into coached pull-out 

groups. The latter was not exactly defined according to TL so she stated, “I’m not sure if our 

protocol was correct”. She felt CAT data were good indication of the the progress of students in 

particular TEKS and in which math categories showed improvement at the end of the year. She 

mentioned the upcoming changed screener and expressed hope of intensive training to learn the 

new system with continued support throughout the year. 

TL remained at the preparation level of use 2 at the end of the project. She knew the 

logistics of using CAT data in her instruction but had issues with the management. She did not 

use the CAT data in her classroom instruction due to lack of training and support. This aligns 

with her concerns about self. 

Participant TM 

Participant TM’s three data points showed limited variance and an almost identical 

pattern of concerns.  The lines of highest concerns for all three data points were at the 

unconcerned stage (.61, .75, .99), followed by Stage 3, management (.69, .69, .77). These two 

high points suggest that she was not really concerned about the innovation overall, but concerned 

about how to manage her CAT data as a part of instruction.  When asked about the task phase 

(management), she responded that although she was familiar with CAT data, she felt 

overwhelmed in her new schedule this school year and found little time to properly organize the 
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student data generally. She used these data minimally last year and had expected more 

collaboration this year with her colleagues and continuous formal training.  

Figure 25. SoC in October, January and April for Participant TM. 

Figure 26. LoU in October, January, and April for Participant TM. 

In one interview, she responded to the question regarding gaining information about CAT data, 

“I really did not get trained, and we don’t have time to learn more about them.” She stated that 

CAT data were useful in understanding students’ academic needs but without sufficient time to 
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establish instructional materials to support the learning in these areas, the information was 

useless. She stated, “Our students come to us to learn these lower grade level skills, and the 

student learning objectives from the CAT data tell us what they need, but that does not help if we 

do not have time to follow up on these data.” 

In January TM stated that she tried to attend more often to the CAT data and began to use 

practice problems over identified weak skills. Her strongest use of CAT data was after the 

January CAT administration. This was the mechanical level 3 under the Knowledge category. 

She was worried about her students being successful on the STAAR and decided the CAT data at 

that time were relevant for skill mastery. Once the first testing scores returned she stated in the 

exit interview that she actually used information from the CAT data in working with her 

assigned students during the 12 days prior to the second testing.  

TM’s level of use was at the mechanical stage from January on, but never moved into 

seeking more information or refining her understanding and usage of the data. She was not 

available for a third observation or interviews in May with the exception of the exit interview.  

Her mechanical use and management concerns parallel and provide an overall profile of 

someone who was familiar with CAT data and was able to use these in her small group coaching 

sessions on a day-to-day basis without much thought of long term use.  

Participant TN 

According to Figure 28, TN’s stages fluctuated across the three administrations of the 

SoCQ.  The 0 stage (unconcerned) diminished gradually from October .94 to .48 in April, 

indicating that she became more concerned about the use of CAT data in instruction. In the exit 

interview, she stated, “I realized that these data are more useful in teaching the students basic 

math concepts since there was a list of their weak skills.” The self-concerns were also greater in 
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October, Stage 1, orientation, (.69) and Stage 2, preparation (.67.) However, by April, these had 

decreased to .35 and .51, respectively. This same pattern was shown in the task phase. In 

October, she reported the management Stage 3 (.83) was an intense concern for how to manage 

the CAT data and regressed to a low intensity of concern in Stage 3, management, in April (.30). 

Figure 27. SoC in October, January, and April for Participant TN. 

Figure 28. LoU in October, January, and April for Participant TN. 

She became less concerned about the tasks and less about the impact on the students by 

the end of the year. I asked her about the regression of intensity of task and impact phases and 
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she stated, “I didn’t worry anymore about using these data, I just did what I was told to do.” At 

the interviews, she did state that she understood why these data were important, which she did 

not know how to access. She reported that her feelings of inadequacy and lack of knowledge 

stifled her attempts at learning on her own. The math specialist would give her the information 

after each CAT administration since she was incapable of accessing them independently. She 

would inquire about how to use these data in her small group at times, and stated she had some 

thoughts on using them. 

TN’s level of use progressed from orientation in her attempts to gain information about 

CAT to the preparation level of use 2 by April. She questioned about the data when each testing 

period ended and had developed an opinion about them but lacked the confidence and motivation 

to learn more at this time. At the exit interview, her greatest emphasis was her desire to receive 

proper training in the future. Her unconcerned lessened over time but she ended at non-use and 

would need training in the future in order to progress past the preparation stage. 

Participant TO 

Participant TO’s highest intensity of concern was in the personal stage in October. In 

January and April, the unconcerned Stage 0 was the highest reported. The self-phase or personal 

concerns were higher in October .54 and .45 than in January or April .27 and .31. She explained 

in interviews that she was well acquainted with the CAT data but did not find sufficient time to 

explore the resources needed to use these regularly. She stated, “my schedule this year was back 

to back with students and it left me little time to look at their data.” She had difficulty managing 

and collecting the resources needed to use the CAT data, due to her part time presence on 

campus. However, when the other part time coach, who taught in the same room, organized the 
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materials and manipulatives, she was able to direct her instruction on the weak CAT objectives. 

She became dependent on the other coach to organize the materials for her groups. 

Figure 29. SoC in October, January, and April for Participant TO. 

Figure 30. LoU in October, January, and April for Participant TO. 

In April, the implementation or task phase increased in intensity since she had a special 

group of students at that time that failed the first testing in math STAAR and needed to retest in 

May but the impact concerns remained low. According to TO, the CAT data were pertinent to 

understanding the gaps in learning of the students.  Therefore, she attempted when possible 
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throughout the year to become cognizant of their weak objectives and prepare herself to direct 

her instruction on these in her coaching sessions.  She reported her intent to use CAT data was 

most intense in the May instruction. She stated that she was confident in teaching to students’ 

needs and continued to use CAT data in her coaching sessions.  

Her level of use (mechanical) with her small groups was on a day-to-day basis in January. 

TO used the data on a day-to-day basis (mechanical level) by April with little reflection of her 

implementation of them. She was familiar with the data and worked with the other coach during 

the year to organize basic materials in teach these weak objectives of her students. She was not 

interested in learning about the use of them on long term. She struggled with managing the 

amount of data since she tutored 60 students over multiple grade levels during the day. Changes 

in her use of the data were dependent on her students’ needs and her free time or the assistance 

of the other coach to organize the needed resources. TO’s self concerns were not extremely high 

and since she was familiar with the CAT data used these data in her groups. She was at the 

mechanical level of use but with support could have moved to higher levels.   

Results: Relationship of SoC to Student Academic Performance on CAT 

Q2: What is the relationship between teachers’ and coaches’ concerns of using computer 
adaptive student data in their instruction to students’ academic performance on the 
district’s universal screener (CAT)? 

Grade 3 students’ mean scores were below the SPS normed mean at the pre-test, with a 

difference of 109 points in October. However, in January the differences were 17 points, and in 

April 15 points.  These students’ performance on the CAT at the three data collection points 

approached the norm performance of the SPS. The students’ CAT scores showed a similar 

trajectory to the SPS normed scores, at each of the data collection points. 
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Grade 4 students’ mean scores were below the SPS normed mean at the pre-test, with a 

difference of 23 points in October. In January, the students mean scores were 1 point higher than 

the SPS mean and the difference in April was 18 points. These students’ performance indicated 

close proximity to the SPS mean scores at all three data points. The fourth grade students showed 

a trajectory at each data collection point, although their performance remained below the normed 

means. 

The Grade 5 students’ mean scores were below the SPS normed mean at the pre-test, with 

a difference of 51 points in October.  In January, the differences were 55 points and in April 85 

points.  These students’ performance on CAT remained below the SPS norm at all three 

administrations and grew further apart from the normed mean at each administration of the CAT. 

Table 21 indicates the students’ actual scaled scores and mean at the three data collection points. 

In spite of the disparity of the students’ scores in comparison to the SPS normed scores, the 

students showed an upward trajectory at each testing point, indicating progress across time, and 

meeting the intent of the protocol, which was upward progression across time. 

Table 21  

Students’ Scaled Scores and Mean at the Three Data Points 

Grade Level Actual 
Range 

Actual 
Mean 

October 
3rd 1934-2058 2141 
4th 2138-2269 2364 
5th 2169-2644 2450 

January 
3rd 1800-2699 2295 
4th 2066-2849 2433 
5th 2096-2730 2509 

April 
3rd 1912-2663 2393 
4th 2220-2966 2520 
5th 2100-2899 2567 
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Three linear multiple regressions were conducted in SPSS to determine if there was a 

relationship between the teachers’ and coaches’ concerns and student academic achievement on 

CAT over the time of the data collections. Descriptive statistics were derived for each of the 

intervals of data collection.  

Results: SoC and CAT Correlation and Regression October 

A Pearson product-moment correlation coefficient was computed to assess the 

relationship between teachers’ and coaches’ concerns and student achievement in mathematics at 

the October data collection point. The regression indicated negative correlations between the 

concerns and CAT with only Stage 4 and CAT showing a significant correlation, r = -.601, 

p<.05. Stage 4 concerns correspond with the impact on students. When CAT was predicted by 

concerns, it was found that unconcerned (Beta = -.304, n.s.), informational (Beta = -1.388, n.s.), 

personal (Beta = .845, n.s.), management (Beta = .496, n.s.), collaboration (Beta = .672, n.s.) and 

refocusing (Beta = .500, n.s.) were not significant predictors. Stage 4, consequence to students, 

(Beta -1.260, p<05) was a significant predictor in October. The results in the analysis of variance 

indicated the main effect on teachers and coaches’ concerns on CAT was not significant F (7, 5) 

= 1.797, n.s. The model summary showed that the six predictors (concerns) explained 71% of the 

variance in CAT. All correlations were negative and in essence the findings indicated no 

correlations found between concerns and student performance on the CAT, no matter the stage of 

concern. 
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Table 22  

SoC and CAT Means and Standard Deviations in October 

Table 23  

Correlations between SoC and CAT in October 

n CAT01 Sig. (1-tailed) 

Pearson Correlation 

CAT01 13 1.000 .247 
stage001 13 -.209 .167 
stage101 13 -.292 .236 
stage201 13 -.219 .050 
stage301 13 -.477 .015 
stage401 13 -.601 .497 
stage501 13 -.002 .285 
stage601 13 -.174 .247 

Table 24  

Regression Model Summary of SoC and CAT in October 

R R Square Adjusted R 
Square 

Std. Error of the 
Estimate 

.846a .716 .317 106.77775 
a. Dependent Variable: CAT01
b. Predictors: (Constant), Stage601, Stage501, Stage301, Stage401, Stage201, Stage101, Stage001

Mean Std. Deviation N 
CAT01 2290.8462 129.23612 13 
stage001 68.3846 27.46980 13 
stage101 65.5385 20.04002 13 
stage201 65.5385 19.94833 13 
stage301 49.6923 23.46410 13 
stage401 26.2308 22.79676 13 
stage501 29.7692 18.65991 13 
stage601 27.3846 16.73588 13 
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Table 25  

ANOVA SoC and CAT in October 

Sum of Squares df Mean Square F Sig. 
Regression 143416.254 7 20488.036 1.797 .269b 
Residual 57007.439 5 11401.488 
Total 200423.692 12 
a. Dependent Variable: CAT01
b. Predictors: (Constant), Stage601, Stage501, Stage301, Stage401, Stage001, Stage201, Stage101

Table 26  

Coefficients in Regression Analysis with SoC and CAT in October 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

95.0% Confidence 
Interval for B 

B Std. Error Beta Lower 
Bound 

Upper 
Bound 

(Constant) 2424.114 114.223 21.223 .000 2130.494 2717.735 
stage001 -1.431 2.331 -.304 -.614 .566 -7.423 4.560 
stage101 -8.950 5.491 -1.388 -1.630 .164 -23.065 5.165 
stage201 5.472 5.327 .845 1.027 .351 -8.222 19.166 
stage301 2.732 3.236 .496 .844 .437 -5.587 11.051 
stage401 -7.142 2.615 -1.260 -2.731 .041 -13.864 -.419 
stage501 4.651 2.899 .672 1.605 .169 -2.800 12.102 
stage601 3.857 2.527 .500 1.526 .187 -2.640 10.354 
a. Dependent Variable: CAT01

Results: SoC and CAT Correlation and Regression January 

A Pearson product-moment correlation coefficient was computed to assess the 

relationship between teachers’ and coaches’ concerns and student achievement in mathematics at 

the January data collection point. The regression indicated negative correlations between the 

Stages 1-4 of the concerns and CAT and positive correlations between Stages 5 and 6 concerns 

and CAT. Stage 3, management and CAT showed a significant correlation, r = -.508, p< .05. 

Stage 3 concerns correspond with managing the logistics of CAT. When CAT was predicted by 
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concerns, it was found that unconcerned (Beta = -.515, n.s.), informational (Beta = -.358, n.s.), 

personal (Beta = .454, n.s.), management (Beta = .496, n.s.), consequence (Beta =-.700, n.s.), 

collaboration (Beta = .097, n.s.) and refocusing (Beta = .686, n.s.) were not significant 

predictors.  

Table 27  

SoC and CAT Means and Standard Deviations in January 

Mean Std. Deviation N 
CAT02 2392.6154 100.67484 13 
stage002 74.9231 19.24605 13 
stage102 52.9231 15.79800 13 
stage202 55.5385 18.82204 13 
stage302 42.6923 18.67433 13 
stage402 21.6154 20.00641 13 
stage502 20.6923 21.21471 13 
stage602 27.0000 21.26813 13 

Table 28  

Correlations Between SoC and CAT in January 

n CAT02 Sig. (1-tailed) 

Pearson Correlation 

CAT02 13 1.000 
stage002 13 -.654 .008 
stage102 13 -.174 .284 
stage202 13 -.393 .092 
stage302 13 -.508 .038 
stage402 13 -.379 .101 
stage502 13 .421 .076 
stage602 13 .268 .188 

The results in the analysis of variance indicated the main effect on teachers and coaches’ 

concerns on CAT was not significant F (7, 5) = 2.256, n.s. The model summary showed that the 

seven predictors (concerns) explained 75% of the variance in CAT. All correlations were 

negative and in essence the findings indicated no correlations found between concerns and 
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student performance on the CAT, no matter the stage of concern. 

Table 29  

Regression Model Summary of SoC and CAT in January 

R R Square Adjusted R 
Square 

Std. Error of the 
Estimate 

.871a .759 .423 76.48762 
a. Dependent Variable: CAT02

b. Predictors: (Constant), Stage602, Stage002, Stage402, Stage 302, Stage 202, Stage102, Stage502

Table 30  

ANOVA SoC and CAT in January 

Sum of Squares df Mean Square F Sig. 

Regression 92373.299 7 13196.186 2.256 .194b 
Residual 29251.777 5 5850.355 
Total 121625.077 12 
a. Dependent Variable: CAT02
b. Predictors: (Constant), Stage602, Stage002, Stage502, Stage402, Stage302, Stage202, Stage102

Table 31  

Coefficients in Regression Analysis SoC and CAT in January 

Unstandardized Coefficients Standardized
Coefficients t Sig. 

95.0% Confidence 
Interval for B 

B Std. Error Beta Lower 
Bound 

Upper 
Bound 

(Constant) 2581.239 100.429 25.702 .000 2323.077 2839.401 
stage002 -2.696 2.292 -.515 -1.176 .292 -8.587 3.195 
stage102 -2.279 3.337 -.358 -.683 .525 -10.857 6.299 
stage202 2.430 2.294 .454 1.059 .338 -3.467 8.326 
stage302 -.515 2.215 -.096 -.233 .825 -6.209 5.178 
stage402 -3.525 1.867 -.700 -1.888 .118 -8.325 1.275 
stage502 .458 1.250 .097 .367 .729 -2.755 3.672 
stage602 3.250 2.107 .686 1.542 .184 -2.166 8.665 
a. Dependent Variable: CAT02
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Results: SoC and CAT Correlation and Regression April 

A Pearson product-moment correlation coefficient was computed to assess the 

relationship between teachers’ and coaches’ concerns and student achievement in mathematics at 

the April data collection point. The regression indicated negative correlations between the Stages 

0-3 of the concerns and CAT and positive correlations between Stage 4, Stage 5 and Stage 6 

concerns and CAT. Stage 0, unconcerned and CAT showed a significant correlation, r = -.514, 

p< .05 and Stage 5, collaboration and CAT showed a significant correlation, r = .539, p <.05. 

When CAT was predicted by concerns, it was found that unconcerned (Beta = -.724, n.s.), 

informational (Beta = -.456, n.s.), personal (Beta = -.207, n.s.), management (Beta = -.049, n.s.), 

consequence (Beta =-.383, n.s.), collaboration (Beta = .239, n.s.) and refocusing (Beta = .481, 

n.s.) were not significant predictors. The results in the analysis of variance indicated the main

effect on teachers and coaches’ concerns on CAT was not significant F (7, 5) = 1.178, n.s. The 

model summary showed that the seven predictors (concerns) explained 62% of the variance in 

CAT in April. In essence the findings indicated no correlations found between concerns and 

student performance on the CAT, no matter the stage of concern. 

Table 32  

SoC and CAT Means and Standard Deviations in April 

Mean Std. Deviation N 
CAT03 2474.9231 90.46312 13 
stage003 71.1538 32.14770 13 
stage103 59.2308 16.38675 13 
stage203 58.6923 22.51808 13 
stage303 45.1538 26.36869 13 
stage403 26.0000 17.36376 13 
stage503 27.6154 25.74082 13 
stage603 36.9231 27.42402 13 
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Table 33  

Correlations Between SoC and CAT in April 

CAT03 

Pearson Correlation 

CAT03 13 1.000 
stage003 13 -.514 .036 
stage103 13 -.035 .455 
stage203 13 -.137 .328 
stage303 13 -.068 .412 
stage403 13 .082 .395 
stage503 13 .539 .029 
stage603 13 .285 .172 

Table 34  

Regression Model Summary of SoC and CAT in April 

R R Square Adjusted R 
Square 

Std. Error of the 
Estimate 

.789a .622 .094 86.10690 
a. Dependent Variable: CAT03

b. Predictors: (Constant), stage603, stage003, stage403, stage303, stage 203, stage103, stage503

Table 35  

ANOVA SoC and CAT in April 

Sum of Squares df Mean Square F Sig. 

Regression 61130.934 7 8732.991 1.178 .444b 
Residual 37071.989 5 7414.398 
Total 98202.923 12 

a. Dependent Variable: CAT03
b. Predictors: (Constant), stage603, stage003, stage403, stage303, stage203, stage503, stage103
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Table 36  

Coefficients in Regression Analysis SoC and CAT in April 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

95.0% Confidence 
Interval for B 

B Std. Error Beta Lower 
Bound 

Upper 
Bound 

(Constant) 2497.205 155.156 16.095 .000 2098.364 2896.047 
stage003 -2.037 1.659 -.724 -1.227 .274 -6.302 2.229 
stage103 2.518 6.015 .456 .419 .693 -12.944 17.980 
stage203 -.832 3.691 -.207 -.225 .831 -10.320 8.657 
stage303 -.169 1.907 -.049 -.089 .933 -5.071 4.733 
stage403 -1.996 3.119 -.383 -.640 .550 -10.013 6.021 
stage503 .841 2.840 .239 .296 .779 -6.459 8.140 
stage603 1.586 2.951 .481 .538 .614 -6.000 9.173 
a. Dependent Variable: CAT03

Results: Relationship of LoU to Student Academic Performance on CAT 

Q3:   What is the relationship between teachers’ and coaches’ levels of use using 
computer adaptive student data in their instruction and students’ academic performance 
on the district’s universal screener (CAT)? 

Results: LoU and CAT Correlation and Regression October 

A Pearson product-moment correlation coefficient was computed to assess the 

relationship between teachers’ and coaches’ levels of use and CAT (student achievement in 

mathematics) at the October data collection point. The regression indicated a very weak non-

significant correlation between LoU and CAT, r = .357, n.s). When levels of use predicted CAT, 

it was found that LoU (Beta = .357, n.s) were not significant predictors. The results in the 

analysis of variance indicated the main effect on teachers and coaches’ levels of use on CAT was 

not significant F (1, 11) = 1.605, n.s. The model summary showed that the LoU predictors in 

October explained 12% of the variance in CAT. In essence the findings indicated no correlations 

found between levels of use and student performance on the CAT at that data collection point. 
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Table 37  

LoU and CAT Means and Standard Deviations in October 

Mean Std. Deviation N 

CAT01 2290.8462 129.23612 13 
LoU01 2.0769 .49355 13 

Table 38  

Correlations Between LoU and CAT in October 

CAT01 LoU01 

Pearson Correlation 
CAT01 1.000 .357 
LoU01 .357 1.000 

Sig. (1-tailed) 
CAT01 . .116 
LoU01 .116 . 

N 
CAT01 13 13 
LoU01 13 13 

Table 39  

Regression Model Summary of LoU and CAT in October 

R R Square Adjusted R 
Square 

Std. Error of the 
Estimate 

.357 .127 .048 126.09455 
a. Predictors: (Constant), LoU01

Table 40  

ANOVA LoU and CAT in October 

Sum of Squares df Mean Square F Sig. 
Regression 25525.508 1 25525.508 1.605 .231b 
Residual 174898.184 11 15899.835 
Total 200423.692 12 
a. Dependent Variable: CAT01
b. Predictors: (Constant), LoU01
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Table 41  

Coefficients in Regression Analysis LoU and CAT in October 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

95.0% Confidence 
Interval for B 

B Std. Error Beta Lower 
Bound 

Upper 
Bound 

(Constant) 2096.763 157.120 13.345 .000 1750.945 2442.581 
LoU01 93.447 73.752 .357 1.267 .231 -68.881 255.775 
a. Dependent Variable: CAT01

Results: Lou and CAT Correlation and Regression in January 

A Pearson product-moment correlation coefficient was computed to assess the 

relationship between teachers’ and coaches’ levels of use and CAT (student achievement in 

mathematics) at the January data collection point. The regression indicated a non-significant 

correlation between LoU and CAT, r = .073, n.s). When levels of use predicted CAT, it was 

found that LoU (Beta = .073, n.s) were not significant predictors. The results in the analysis of 

variance indicated the main effect on teachers and coaches’ levels of use on CAT was not 

significant F (1, 10) = .054, n.s. The model summary showed that the LoU predictors in January 

explained 0% of the variance in CAT. In essence the findings indicated no correlations found 

between levels of use and student performance on the CAT at that data collection point. 

Table 42  

LoU and CAT Means and Standard Deviations in January 

Mean Std. Deviation N 

CAT02 2406.0833 92.11106 12 

LoU02 2.3333 .49237 12 

111



Table 43  

Correlations Between LoU and CAT in January 

CAT02 LoU02 

Pearson Correlation 
CAT02 1.000 .073 
LoU02 .073 1.000 

Sig. (1-tailed) 
CAT02 . .410 
LoU02 .410 . 

N 
CAT02 12 12 
LoU02 12 12 

Table 44  

Regression Model Summary of LoU and CAT in January 

R R Square Adjusted R 
Square 

Std. Error of the 
Estimate 

. 073a .005 -.094 96.34560 
a. Predictors: (Constant), LoU02

Table 45  

ANOVA LoU and CAT in January 

Sum of Squares df Mean Square F Sig. 

Regression 504.167 1 504.167 .054 .820b 

Residual 92824.750 10 9282.475 

Total 93328.917 11 

a. Dependent Variable: CAT02
b. Predictors: (Constant), LoU02
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Table 46  

Coefficients in Regression Analysis LoU and CAT in January 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

95.0% Confidence 
Interval for B 

B Std. Error Beta Lower 
Bound 

Upper 
Bound 

(Constant) 2374.000 140.447 16.903 .000 2061.065 2686.935 
LoU02 13.750 58.999 .073 .233 .820 -117.709 145.209 

a. Dependent Variable: CAT02

Results: Lou and CAT Correlation and Regression in April 

A Pearson product-moment correlation coefficient was computed to assess the 

relationship between teachers’ and coaches’ levels of use and CAT (student achievement in 

mathematics) at the April data collection point. The regression indicated a non-significant 

correlation between LoU and CAT, r = .350, n.s). When levels of use predicted CAT, it was 

found that LoU (Beta = .350, n.s) were not significant predictors. The results in the analysis of 

variance indicated the main effect on teachers and coaches’ levels of use on CAT was not 

significant F (1, 10) = 1.398, n.s. The model summary showed that the LoU predictors in April 

explained 12% of the variance in CAT. The findings indicated no correlations found between 

levels of use and student performance on the CAT at that data collection point. 

Table 47  

LoU and CAT Means and Standard Deviations in April 

Mean Std. Deviation N 

CAT03 2472.0833 93.87851 12 
LoU03 2.5000 .79772 12 
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Table 48  

Correlations Between LoU and CAT in April 

CAT03 LoU03 

Pearson Correlation 
CAT03 1.000 .350 
LoU03 .350 1.000 

Sig. (1-tailed) 
CAT03 . .132 
LoU03 .132 . 

N 
CAT03 12 12 
LoU03 12 12 

Table 49  

Regression Model Summary of LoU and CAT in April 

R R Square Adjusted R 
Square 

Std. Error of the 
Estimate 

.350a .123 .035 92.22505 
a. Predictors: (Constant), LoU03

Table 50  

ANOVA LoU and CAT in April 

Sum of Squares df Mean Square F Sig. 

Regression 11890.321 1 11890.321 1.398 .264b 
Residual 85054.595 10 8505.460 
Total 96944.917 11 

a. Dependent Variable: CAT03
b. Predictors: (Constant), LoU03
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Table 51  

Coefficients in Regression Analysis LoU and CAT in April 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

95.0% Confidence 
Interval for B 

B Std. Error Beta Lower 
Bound 

Upper 
Bound 

(Constant) 2369.048 91.121 25.999 .000 2166.018 2572.077 
LoU03 41.214 34.858 .350 1.182 .264 -36.454 118.882 

a. Dependent Variable: CAT03

Chapter 4 Summary 

Assumption. It is assumed teachers’ and coaches’ stages of concerns and levels of use 
will result in parallel profiles of concerns and use. 

Results of the analysis of the two data sets, in parallel to each other indicate that when the 

intensity of concerns is in the personal/self phase, the levels of use are low. When the intensity of 

concerns in task and/or impact stages, the levels of use are higher as well.  The overall profiles 

that combined stages of concerns and levels of use indicated teachers and coaches primarily 

remained in the self-phase of concerns, hence were non-users. There were two exceptions from 

among the 13 participants. 

Hypothesis 2. Teachers’ and coaches’ stages of concerns about using CAT data for 
designing/implementing instruction will positively relate to the students’ performance on 
the CAT. 

Based on multiple regression analysis and correlational analysis, it was determined that 

there was neither relationship nor correlation between the stages of concerns and students’ 

performance on CAT. In this study, there were no findings that indicated teachers and coaches’ 

stages of concerns would positively relate to students’ performance on the CAT. 

Hypothesis 3.  Teachers’ and coaches’ levels of use of the CAT data for 
designing/implementing instruction will positively relate to the students’ performance on 
the CAT. 
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Based on multiple regression analysis and correlational analysis, it was determined that 

there was neither relationship nor correlation between the levels of use of CAT data and 

students’ performance on CAT. In this study, there was no indication that teachers and coaches’ 

levels of use will relate positively to students’ performance on the CAT. 
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CHAPTER 5 

CONCLUSIONS AND RECOMMENDATIONS 

The case study compared teachers’ and coaches’ concerns about and use of student data 

for instructional design and delivery, to students’ academic performance on the district’s 

universal screener CAT. The teachers’ and coaches’ information was collected with CBAM 

instruments, and students’ scaled scores through the SPS system (CAT data).  The teachers’ and 

coaches’ concerns with using CAT data and their levels of use were identified in the study. The 

3rd -5th grade math teachers and coaches were expected to incorporate computer adaptive student 

data from the district screener (CAT) into mathematics instruction. This study examined the 

concerns teachers and coaches had about using the CAT data, as well as their levels of use of the 

CAT data for making instructional decisions. Results indicated that the concerns focused mostly 

on self, and the use was in various levels of non-use for most teachers and coaches. In addition, 

students’ CAT scores showed a positive change across three administrations, yet when compared 

to teachers’ and coaches’ concerns and use, a negative correlation was noted. 

Implications for Theory, Practice and Policy 

Theory as Applied to Implementers of Change 

CBAM theory (Hall & Hord, 2006) purports that when individuals are confronted with 

innovations or changes, feelings of uncertainty or inadequacy often emerge at the onset of the 

process. This is a natural reaction since new expectations and different responsibilities can be 

unsettling. In education, innovations in schools are commonplace, particularly in the high-stakes 

environments of accountability and achievement measurement currently observed in schools 

nationally. In addition, to address the ever-changing demands of society and the introduction of 

new programs teachers are expected to change each time a new solution is offered by 
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administrative decision makers. Resistance is normal, expected and according to the CBAM 

theory movement from self-concerns to task concerns to impact concerns cannot be expected in 

the initial year of the change process.  

The CBAM theory states resistance will show up in the personal concerns in the Stages 

of Concern diagnostic instrument, primarily because teachers become unsure of their roles and 

simply do not understand fully what is entailed with the innovation. Many teachers may be 

satisfied with the status quo unconvinced the innovation or change is necessary. Still other 

teachers may disagree with the philosophical tenets of the innovation.  Regardless of the 

background of the resistance, when the personal concerns become intense and individuals are left 

alone in this phase at the beginning of the innovation, implementation or use of the innovation is 

hindered from further development. 

In the study, the teachers and coaches reported high intense personal concerns regarding 

the use of CAT student data in their instruction. Most of them felt inadequately training and 

lacked the knowledge of what to do with the data. Many stated they were overwhelmed by the 

other demands this year and without support in the use of CAT data, they could not proceed 

incorporating them in their instruction. Their resistance was due to lack of knowledge and 

understanding of the CAT data. The resistance observed among the teachers and coaches in this 

study typified of individuals at the beginning of innovations, according to CBAM theory. 

Without the leadership of a change facilitator as indicated by CBAM, this resistance cannot be 

overcome. There was no active change facilitator in the study.  

Individuals who continue to experience feelings of inadequacy or doubts regarding their 

capabilities of being successful with an innovation often are inhibited in their actions in the use 

of the innovation. In many cases these individuals are considered non-users of the innovation. 
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The CBAM theory does not necessarily align a specific concern with a specific level of use since 

there are numerous factors that contribute to whether a teacher is a user of an innovation or not. 

However, there are indications that individuals who have high personal concerns are often non-

users or those who have lower self-concerns indicate higher levels of use. The motivation of 

movement in the levels of use is often convoluted but there are speculations as to why people 

progress in the LoU. For example, when teachers are concerned about certain students, they take 

actions to find other means to support these students. Teachers who attend workshops are more 

likely to attempt to practice what they have learned.  

In this study, Level of Use results showed that 9 teachers and one coach were non-users 

of CAT data as in the study. They did not use the data in their regular instruction. Their level of 

use was at preparation or orientation in April. These teachers and coaches had high intense 

personal concerns and with a lack of training resulted in their lack of use of CAT data. This 

occurrence was predictable according to the CBAM theory.  Teachers and coaches were so 

consumed by other priorities and personal concerns, that there was little thought to the use of 

CAT in the classroom. However, the two bilingual teachers progressed to the routine level of 

use. This could imply that the bilingual teachers motivation of movement to a higher level of use 

involved their cultural connection to their Latino students, but this was not substantiated.  

The Change Facilitator as a Catalyst for Change 

In order to move from lower levels of use to higher levels of use of the innovation, a 

change facilitator (CF) was necessary to support teachers’ and coaches’ changes in use of the 

innovation. A change facilitator is a leader who supports the implementation of the innovation, 

guiding the implementers (teachers and coaches) through the change process. The change 

facilitator, often an administrator in the school employs different approaches or styles: as 
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initiator, as manager and or as responder, based on the needs of the implementers to support the 

process. The three types of CFs differ in their approach to the innovation, each offering a ways to 

encourage implementation by users.   

The initiator CF has strong visions about the school and what it can become. They have 

clear goals, with strong expectations, maintain consistent communication, and will adapt 

innovations to suit the needs of the school and personnel implementing the innovation. Initiators 

work hard at achieving the goals through their direct approach and high expectations. They make 

quick decisions based on what they consider best to move teachers, students and the school 

closer to the goals of the implementation. Their focus is on assessment, curriculum and 

instruction. At this school since data walls were common at the school in the grade level pod 

areas, the initiator CF, could have assisted the teachers in displaying the CAT data objectives per 

class (available on the SPS system) graphically in objective form. Viewing data collectively 

often assists teachers in setting goals and initiates data conversations among team members. 

The manager CF focuses on providing resources and support to teachers in order to 

improve their use of the innovation. They work hard with the teachers to make the innovation 

happen. The Managers act differently. They do not initiate actions to move the innovation 

further, but rather provide the support to sustain the logistics of it.  For example, the manager CF 

creates schedules and resources for the teachers and staff in order for the school to operate 

smoothly. There were schedules in place for the intervention hour in each grade level at this 

school. I think the missing element was the conscious effort of a manager CF to consider how the 

logistics of the intervention hour support the use of CAT data.  

The third type of CF is the responder. The responder stays in the background and lets 

teachers take the lead in the innovation. They believe the teachers are the responsible agents of 
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change and are there to provide personal support. They establish rapport with teachers and 

emphasize feelings and input. With the responder CF everyone is allowed to offer feedback and 

make decisions. Decisions the responder makes are rather spontaneous rather than deliberate and 

pre-determined (Hord and Hall, 2006, p.213). Based on observations and interviews with 

teachers, a relationship established with a responder CF would have allowed teachers to seek 

support with immediate direction at the onset and subsequently throughout the implementation of 

the innovation.   

However, if a CF affiliated with this study had employed these multiple approaches, 

levels of use and concerns might have been different. The less experienced math teachers or 

experienced teachers who were unsure of the CAT data would have benefited from the initiator 

approach since explicit expectations and directives of how to use CAT data would have lessened 

their anxiety at not knowing where to start and what to do. The bilingual teachers would have 

benefited from a responder since they made their own decisions and learned on their own. 

However, conversation and feedback from a responder who communicated regularly and 

inquired about how the implementation was going may have encouraged the bilingual teachers’ 

level of use to even greater heights. All teachers and coaches could have benefited from the 

manager approach that offered constant support throughout the process.  

In addition to approaches, according to CBAM theory, CFs can apply the six functions of 

interventions, coupled with CF style, to support change. These six basic intervention functions at 

their disposal are: “function i: developing, articulating, and communicating a shared vision of the 

intended change; function ii: planning and providing resources; function iii: investing in 

professional learning; function iv: checking on progress; function v: providing continuous 

assistance; and function vi: creating a context supportive of change” (pp.190-193). 
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Function 1: Shared Vision 

A CF shares the vision of the innovation and clearly defines articulates expectations, so 

teachers and coaches understand the innovation. Based on data collected, this did not occur for 

these teachers. With a shared vision, teachers and coaches could have experienced a true 

commitment to using the CAT data and potentially understood the value. Time allocated by a CF 

for: planning, providing resources, and organizing guidelines for implementation of the use of 

CAT data potentially would have assisted teachers and coaches in their progress toward 

implementation of the innovation with fidelity.  

Function 2: Providing Resources 

Planning for change and the resources involved implementing the change are not static 

but rather evolving as the process is underway. When the logistics at the onset are established 

these need to be revisited regularly throughout the process and have the mobility to adapt or be 

altered as the implementers advance in their understanding or usage of the innovation. The 

planning for the use of CAT data was non-existent by most of the teachers since they did not 

understand the system and how to incorporate these data and their time to meet did not involve 

adequate discussion on the CAT. Therefore there was no consideration for the resources that 

would have been appropriate to support the instruction of these data in the teachers’ math 

classes. The coaches who used the data in their sessions reported difficulty in finding time to 

gather the resources they needed to instruct the CAT objectives profiled for their students.  The 

CF could have helped organize planning sessions for the teachers and coaches to meet as groups 

and collectively throughout the year just to discuss the logistics of how to use the data in their 

instruction. By providing materials when needed such as manipulatives, workbooks…and other 
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resources to support the use of CAT, the CF could have made the difference in instruction on 

these skills.    

Function 3: Professional Learning 

Another obstacle in the use of CAT data was the lack of professional development. This 

is critical in learning about the system that produced the data and how to use them effectively. 

CBAM theory points to the fact that one-time interventions, particularly staff development that 

are information, rather then interaction oriented, result in limited use and concerns about self.  

Often staff development meetings introduce innovations and then the teachers are left to their 

own further understanding the rest of the year. In the study, teachers and coaches were familiar 

with CAT, but the missing factor in the process was the lack of continuous training and learning 

in-services to accompany the use of the data. The staff learning opportunities, provided by the 

change facilitator, would offer direction and support in using the CAT, potentially alleviating 

anxiety teachers and coaches experienced.  

Function 4: Monitoring Progress 

The use of CAT data was not monitored during the project. Monitoring the progress of an 

innovation or change process is essential to know when to intervene and what type of 

intervention to offer (Hall & Hord). The teachers and coaches felt left alone in their endeavors 

with the CAT and therefore their use of the data was minimal. A change facilitator’s role of 

monitoring implementation through data collection, analyzing and interpretation and feedback to 

teachers and coaches could have made a difference along the way by helping teachers and 

coaches in their reflection and redirection of their own behaviors and actions.  

Function 5: Continuous Assistance 

Teachers and coaches were in desperate need of understanding how to incorporate 
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students’ profile information (generated by SPS) with the district curriculum. A CF’s assistance 

in the form of differentiation of objectives in the classrooms, assistance in setting up a 

monitoring system for the CAT objectives on a six-week basis, organizing materials and/or 

assistance in locating materials that relate to the weak skills, would have relieved the stress of 

knowing students’ precursor skills, without materials to address the students’ needs. These were 

concerns the participants often described in addition to the lack of time and assistance to take 

care of these concerns. 

Function 6: Creating Context for Change 

The sixth intervention where a change facilitator could have made a difference in the use 

of CAT data would have been in creating a school context and staff culture to support the change 

process.  This involves the physical locations of staff convening to share and learn as well as the 

individual aspect of the change process. Teachers were allotted more time and a specific location 

to meet; however their weekly agendas allowed little if any time to discuss CAT data. In 

addition, teachers did not meet regularly with the coaches. The isolation resulted in an increased 

lack of communication between the parties responsible for incorporating the CAT data in the 

classroom and in the pullout session instruction. A change facilitator could have assisted in 

arranging locations where these groups could come together regularly. The individual resistance 

that precipitates in insolation resulted in non-use. Scheduled meetings and conversations on the 

use of the data, successes, and problems may have prevented isolation and supported individual 

relationships to increase the effectiveness of the use of CAT data.  

Previous research has indicated that when the attitudes and behaviors of teachers are at 

the optimal level of use of new instructional programs or innovations or changes in processes in 

districts, higher gains in students’ performance results (Crosnoe et al. 2010; Emmer, Evertson & 
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Anderson, 1980; Stronge, Ward & Grant, 2011). Effective teachers were found to prioritize the 

weaker skills of students when designing and implementing lessons. Chrisou, Eliophotou-Menon 

& Philippou (2004) and Kyriakides et al. (2006) used the Concerns based adoption model to 

examine the changes that teachers in elementary schools underwent as they adapted their 

teaching and instruction to new math curriculum. The authors in these studies found educational 

reforms in schools to improve student performance require teachers to adapt to the changes 

involved in the reform in order to be effective in the classroom. Adapting to educational reform 

is possible when support through appropriate interventions by a CF is present. Such interventions 

executed and supervised through a change facilitator on this campus may have assisted in 

reducing the intense personal concerns of the participants over time and ultimately helped 

teachers and coaches to elevate their levels of use of CAT to effect student achievement. 

Implications for Practice 

Although the study focused on the implementation of the innovation, use of CAT data for 

making instructional decisions, the practice of teaching mathematics was more strongly directed 

by the mandates of the district for teachers and coaches to follow the required district curriculum, 

creating a conflict for the teachers, regarding the fidelity to the innovation. The concerns of the 

teachers and coaches regarding the use of CAT data coupled with the district required objectives 

remained unattended during the time of the study. Teachers were left alone with anxieties and 

frustrations due to lack of knowledge, lack of training, and lack of support in the use of the data. 

Time to collaborate and discuss was minimal or non-existent and feelings of indifference to the 

data mounted with the accumulation of other district demands. This resulted in low levels of use 

of CAT and no correlation to student achievement.  

Research studies indicate appropriate training and continuous support of the teachers and 
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staff involved in an educational reform or innovations in schools, can produce positive changes 

in student outcomes through increased knowledge and commitment to the program or process 

(Desimone, Porter, Garet, Yoon, & Birman, 2002; Desimone, 2009; Little, 2002; Kennedy, 

2010). The CF, in the CBAM model, who understands their role and responsibilities, is critical in 

providing these various interventions to teachers and staff to ensure fidelity to the innovation and 

effectiveness in implementation.   

Implications for Policy 

Systematic change cannot happen if all parties involved are not part of the process. It is 

imperative that leaders take into account the entire system and its appendages. In the literature on 

systematic change and the importance of policy, various elements seemed to emerge often as 

being critical in educational reform. Included but not exclusive are: a unified vision, public and 

political support, administrative roles and responsibilities, teaching and learning standards and 

expectations, assessing, evaluating and monitoring processes and policy alignment (Anderson, 

1993; Smith & O’Day, 1991; Clune, 1993; Danek, Calbert & Chubin, 1994: National Science 

Foundation, 1993 as cited by Hall & Hord, 2006 p. 47).  Jenlink, Reigeluth, Carr and Nelson 

(1996) (as cited by Hall & Hord, 2006, p.45) stated systemic change is possible when 

interrelationships and interdependencies exist between and among the parts of the internal 

system but also between the educational system and the wider community. Unity and 

commitment to the vision by all stakeholders are critical. 

Recommendations for Future Research 

The diagnostic dimensions of the CBAM model offer reliable and valid information on 

teachers’ concerns and levels of use when using computer adaptive data for instructional 

decisions. One recommendation when using the CBAM instruments to compare students’ 
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academic gains would be to include teachers in the discussion of the components of the ICC 

matrix. In the study, district personnel, outside of the school, were used as designers of the 

matrix. In addition, only the coaches were the participants used during the trial test of the matrix, 

which limited the understanding by teachers regarding the components and configurations of the 

innovation.  The official observations for the study (not the trial group) were conducted in both 

environments; the classroom and in the pullout groups.  It would have been helpful to both create 

the ICC matrix with teachers, and test the matrix components in the classroom prior to the use of 

the tool during the study.  

There were limitations to using my own campus for the case study.  For research 

purposes perhaps it is better to be detached from the setting where the study is conducted. Since 

the CBAM model was used to collect data to elucidate the concerns and levels of use of the 

innovation, not influence their concerns or levels of use, the information gleaned made it difficult 

to extract myself from CF responsibilities. I was able to accomplish this, but the challenge was 

overwhelming at times, due to my role as coordinator of the mathematics coaches.  Due to this 

challenge, I recommend a setting in a neutral district/school, to avoid bias.  

In this study, the concerns of teachers were not addressed as they emerged. In future 

studies, appropriate interventions, initiated by a CF, to alleviate the high concerns of teachers 

during the change process, would test the CBAM theory more fully. This would require a 

different design, one that includes the CF at the onset. The current design of learning about 

concerns and use, did not account for the CF’s role. 

Other indicators for future study, relates to the study of different sub-groups such as 

special education students, regular classroom students, bilingual classroom students, and ELLs in 

the regular classroom. The numbers of participants in the study were too small to conduct sub-
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group comparisons in the statistical analyses used for the research, but with larger numbers 

refining the data would be possible and informative.   

Longitudinal studies that examine the differences in concerns and levels of use profiles of 

teachers responsible for specific sub-groups and/or the changes in levels of use in relation with 

students’ scores may offer insight into why some populations perform lower than others. I 

consider the CBAM model to be powerful in assisting administrators and CFs to address the 

concerns teachers have with implementation of new programs, but also insightful in revealing 

concerns that directly correlate with students’ achievement. Further research is warranted.  

Conclusions 

As educators, our ability to instruct responsibly is dependent on assuaging our concerns 

and increasing our levels of use of innovations that could affect student growth and achievement. 

Assessments such as CBAM are tools reveal if teachers are approaching adoption of educational 

innovations with fidelity. One innovation, computer adaptive assessments have been in use for 

many years, but as observed in the results of this study, challenge teachers, rendering their use 

limited, and concerns personal.  However, with supportive interventions from change facilitators, 

teachers can possibly increase the quality of instruction and embrace new systems that could 

benefit students.  

New processes in educational settings require new knowledge and understanding and 

increased skill level. These are acquired over several years in a change process which when 

properly orchestrated and attended, ultimately elevate the innovation to high levels of 

implementation. This cannot be accomplished when teachers concerns are not addressed and 

they are left to struggle alone. Teachers coping with changes in their environments require 

leadership to help facilitate that change. It can be concluded that teachers’ and coaches’ adoption 
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of the innovation, incorporating CAT data into instruction, were constricted by lack of 

understanding and knowledge, and burdened by personal concerns, based primarily on lack of 

support from CFs. 

Therefore, it deems reasonable to contend that simply introducing new 

assessment/monitoring systems will not provide the pathways for higher achievement. Teachers 

and additional staff must be continually trained and supported through the process of a new or 

changed program. There must be fidelity and consistency to intervention models teachers are 

expected to maintain and most importantly, emerging concerns must be addressed to sustain 

optimal levels of implementation in a continuous manner for the maximum benefit of students.  

Teachers are eager to make a difference in students’ lives. Their desire to be successful as 

educators and increase their students’ knowledge and curiosity to learn trumps the simple 

adherence to mandated programs. The CBAM theory teaches us that when we include teachers in 

the process, making them part owners of the vision, dream, and reality, the likelihood is that they 

will be more willing to participate and embrace the change, elevating their levels of use and 

concerns about the innovation.  
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APPENDIX  

STAGES OF CONCERN MATERIALS
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About the Stages of Concern Questionnaire 
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The purpose of this questionnaire is to determine what people are thinking about when using 
various programs or practices. It is intended to assess their levels of concerns at various times 
during the adoption process.  

The items were developed from typical responses of school and college teachers who ranged 
from no knowledge at all about various programs to many years' experience using them. 
Therefore, many of the items on this questionnaire may appear to be of little relevance or 
irrelevant to you at this time. For the completely irrelevant items, please select "0" on the scale. 
Other items will represent those concerns you do have, in varying degrees of intensity, and 
should be marked higher on the scale.  

Reproduced from the SEDL website 

This Stages of Concern Questionnaire is intended to gather information teachers’ and coaches’ 
use of student data generated from the district's computer adaptive test that is administered three 
times a year to 3rd-5th grade students. The survey was sent out per email following the three 
testing periods of the students. It provided valuable feedback about the attitudes and concerns 
teachers have with regard to incorporating student data from this test (CAT) into their classroom 
teaching and lesson design.  

The items were answered on a 7 seven-point Likert Scale from 0 to 1 indicating how true the 
statement is to the individual regarding concerns about using CAT student data to inform 
mathematics instruction.  

For example: 
This statement is very true of me at this time.             0 1 2 3 4 5 6 7 
This statement is somewhat true of me now.  0 1 2 3 4 5 6 7 
This statement is not at all true of me at this time.      0 1 2 3 4 5 6 7 
This statement is irrelevant to me. 0 1 2 3 4 5 6 7 
(Hord & Hall, 2006, p. 279) 

The statements in the survey for the study examined three types of concerns teachers have when 
faced with the expectation of using computer adaptive student data in their mathematics 
instruction. These concerns categorized into three types: self, task and impact (Hall & Hord, 
2008). 
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