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A number of technologies have been in use in the science classroom; however, their 

effects on teacher instruction and student achievement also remain under researched 

(Parks & Slykhuis, 2008).  In addition, there is a need to study leadership styles with 

regard to teachers implementing the use of online resources as core instructional 

materials. Thus, the concern of this transition, as mandated by Texas Senate Bill 6, from 

using textbooks in the classroom to online instructional materials, will have a profound 

impact on teaching and learning in the classroom.  This study looked at the types of 
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concerns teachers exhibit when going through this transition as well as the perceived 

principal leadership styles that facilitate, support, or hinder these concerns.   

An ex post facto, non-experimental quantitative methodology was used to conduct the 

study.  Two valid and reliable evaluation instruments were used to gather data including 

Hall and Hord’s (2006) Stages of Concern Questionnaire and Burn’s (1996) Multifactor 

Leadership Questionnaire.  Both of these surveys were administered to the identified 

sample of Texas middle school science teachers using an online science curriculum 

program to teach the state science standards as the primary instructional resource.  A 

regression model and analysis of variance (ANOVA) statistical model was employed to 

determine which specific stage of teacher concern, with regard to adoption, was 

significantly correlated to a principal leadership style or behavior. 

The findings suggest that while no significant correlation exists between a teacher’s 

specific stage of concern when focused on how the innovation influences one’s self or 

task of teaching, there is a significant correlation between perceived principal 

transformational leadership actions and the impact of the curriculum on team 

collaboration.  In addition, a correlation was found between a teacher’s perceived 

transactional leadership style of his or her principal and the use of the online curriculum 

program’s effect with regard to student impact and adaptability concerns of the teacher. 

The outcome of the study provides a lens from which to view how different leadership 

styles of principals impact the way teachers relate, use, adapt, and implement new online 

curriculum systems as a primary resource to teach science in his or her classroom in 

Texas and how it directly effects student achievement. 
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Chapter 1: Introduction 

New educational informational and communication technologies (ICTs), have 

been developed that can enable teachers to provide rich, engaging, and relevant curricula 

to students.  These technological tools have helped advance communication and 

instructional methods (Ahrenfelt, 2008) for social exchange among teachers; however, 

there is limited research on the study of teacher usage of online curriculum management 

systems as a primary source for instructional materials.  Also, the purpose of technology 

in curriculum and the classroom should be to facilitate communication and learning for 

students (Liu & Szabo, 2009).  There is increased dissatisfaction and disconnect between 

students’ use of technology in their everyday lives and their schools use of technology in 

instruction (Selwyn, 2011).  Little to no research has been conducted on the effect of the 

use of online curriculum materials in the classroom on how it impacts instructional 

delivery.  Additionally, research such as Guoyuan, Valcke, Braak, & Tondeur’s study on 

cognitive behaviors of teachers in integrating technology (2010) conclude that ICTs 

generally foster more concerns about adoption of unfamiliar programs rather than 

curiosity or excitement.  Thus, assimilation of ICTs and other online curriculum 

programs into classroom instructional practices is very difficult.  If a new program or 

innovation is to be well implemented, it must become a natural part of teachers’ teaching 

skills repertoire (Huberman & Miles, 1984).  More research is needed to determine if 

online curricula can be an effective tool to help teachers develop quality instructional 

lessons to teach students.  This study proposes a first step for examining this problem by 
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focusing on the transition teachers make from using textbooks as a primary resource to 

online materials to teach their students.  It investigates the stages of concern during 

development that teachers have when adopting a new ICT as well as the influence that 

the leadership of the school principal has in the transition process. 

STATEMENT OF THE PROBLEM 

A new bill in Texas, SB 6, was recently passed in the House and Senate and 

signed by the governor on July 19, 2011.  The bill, also being deemed the instructional 

materials allotment bill, will have a profound impact on the way school districts will 

adopt instructional materials for teachers and students to use in the classroom in order to 

teach the mandated curriculum, the Texas Essential Knowledge and Skills (TEKS).  SB 6 

establishes a new allotment system for textbooks that is directly given to the school 

districts rather than to the Texas Education Agency (TEA).  “Reflecting the growing 

availability of electronic material, SB 6 changed all references to “textbooks” in the 

Texas Education Code to “instructional materials” (Texas Education Agency, 2011).   

In the past, the State Board of Education has appropriated money to TEA for the 

textbooks from estimates on bids from approved publishing companies.  Once on the 

approved list, districts chose a textbook on the TEA adopted list to purchase.  With the 

establishment of the instructional materials allotment fund, the money allocated for 

textbooks is set at 40% of the permanent school fund revenue (for the 2011 biennium) 

and 50% beginning in 2013.   School districts now have the option to purchase not just 

traditional textbooks, but any instructional materials including online curricula, ICT 

educational technologies, and any other resource that the district can certify will teach the 

foundational TEKS curriculum (which includes Reading, Language Arts, Science, Math, 

and Social Studies). 
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In 2010, the Texas State Board of Education issued a proclamation for the first 

time that called for instructional materials to be delivered solely online, rather than in 

textbooks, in fifth through eighth grade and high school science.  This means that districts 

will not receive textbooks for students but are expected to access content exclusively 

online in order to teach the newly revised science TEKS as the primary instructional 

resource.  The ramifications for this proclamation change the landscape of how teachers 

will be able to teach science as well as other subjects since this online curriculum 

program will supplant not supplement that traditional textbook.  Without textbooks, 

teachers must be able to easily and proficiently use ICTs to teach.   

STEMscopes is an online science curriculum program development by Rice 

University for grades 5-8.  It is a comprehensive program adopted by the state as one of 

the approved programs.  It is currently being used in over 400 school districts in the state 

of Texas and is an ideal program to effectively evaluate how teachers are using these 

online curricula to teach science.  

However, little has been done to support, train, or notify teachers of this very 

important and significant change.  In addition, a number of technologies have been in use 

in the science classroom; however, their effects on teacher instruction and student 

achievement also remain under researched (Park & Slykhuis, 2008).  Thus, concern of the 

transition from textbooks to online curricula and how the leadership of this change 

impacts successful assimilation are fully warranted for study. 

PURPOSE OF THE STUDY 

While there has been extensive research focusing on teacher use of technology 

and the need for more ICTs in the K-12 classroom (National Center for Educational 

Statistics, 2002), little research has been done on how ICTs influence and impact the 
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adoption and assimilation process in the classroom.  Therefore, the main intent of the 

study was to determine if there is a significant correlation between teachers’ level of 

concern in adoption of a new innovation and the principals’ leadership styles during this 

transition.  Because successful implementation of a technological innovation is not an 

event but a process, it is important to identify and frame all of the variables that impact 

this change.   

While teachers across the state of Texas embark upon the transformation from 

using textbooks to online curriculum management systems as the primary tool to teach 

students science, this study helps identify the attitudes, beliefs, and feelings of teachers as 

this process occurs.  In addition, the study also looks at contextual factors such as 

leadership that facilitate or hinder teachers’ adoption process of this new change. 

BACKGROUND 

Education, as a sector, is still lagging behind many other fields such as finance, 

business, and health, in fully benefitting from the advantages of information and 

communication in the digital age (Bolt & Crawford, 2000).  When examining socio-

economic status of students, disparities still exist between the haves and have-nots in 

relation to technology (Judge, Puckett, & Bell, 2006).  The use of ICTs for instructional 

purposes is still greatly underutilized, especially in schools serving predominately 

economically disadvantaged students (National Commission on Teacher and America’s 

Future, 2004).  This “digital divide” (Bolt & Crawford, 2000) has created huge 

inequalities for future generations, especially those who come from high-needs 

backgrounds.  As students have become more proficient in using ICTs to communicate, 

schools and teachers have lagged behind in utilizing these tools for instruction and 

intervention.  Schools are still utilizing methods of the industrial age to teach today’s 
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students.  “Public education is struggling to adapt to an intellectual, social, and cultural 

transformation that has begun to emerge during the last thirty or forty years” (Beyers, 

2009).  This dichotomy of learning comes in conflict when current students are being 

educated by a previous generation who do not have the skills or training necessary to 

prepare students for careers in the modern, globalized world. 

High-stakes accountability for schools includes improving teaching and learning 

through performance on standardized state exams.  The use of technology can have a 

profound effect on the way districts, schools, and teachers provide closely aligned lessons 

to state standards that are tested on the end of year assessments. This in turn helps 

students master mandated standards-based curricula required by states, such as the TEKS.  

Online curriculum management systems can reshape the way that educators teach and 

students learn in the classroom (Wilson, 2009).  With the reliance on test scores as the 

arbiters of quality, curriculum leadership will be a determining factor for student success 

(English & Steffy, 2005).   

The review of the literature in this study will look at the context, set-up, and 

processes that facilitate ease of use with regard to adoption and integration of these 

programs in the teachers’ professional work.  External factors that influence teacher 

adoption of curricula are analyzed with regard to school leadership, particularly 

transformative leadership, and how types of leadership may affect and impact this change 

process.  Copeland (2003) notes “transformational leadership was conceived as inherent 

to an individual, a person’s ability to inspire others to look beyond self-interest and focus 

on organizational goals.”  In addition, Hord and Hall (2006) conclude that a principal’s 

strong leadership plays a key role in determining the extent of curriculum leadership.   

In Chapter Two, an examination of existing literature on technology integration in 

the classroom, best practices for teaching science, and contextual factors that facilitate 
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change in teacher practice provide a practical context for the factors that affect teachers’ 

concerns with regard to online curriculum management systems as the primary resource 

for teaching science. 

RESEARCH QUESTIONS 

The primary inquiry of this study is to determine if there is a significant 

correlation between teachers’ levels of concern in adoption of a new innovation and the 

principals’ leadership behaviors. 

1. Are there differences in the types of concerns teachers have when 

transitioning from using textbooks to an online curriculum management 

system as a primary source? 

2. Is there a correlation between specific principal leadership styles and the 

teacher level of concern with regards to the use of an online curriculum 

management system? 

3. What leadership styles and behaviors of the principal, if any, facilitate and 

support the use of an online curriculum management system in the science 

classroom? 

SIGNIFICANCE OF THE STUDY 

The outcome of the study provides information on teachers’ attitudes toward the 

implementation process of an online curriculum management program.  The results can 

aid educational leaders and researchers in evaluating similar programs and determining 

which programs will increase student achievement while minimizing teacher concern 

during transition.  In addition, the study also helps identify leadership styles and 

behaviors that help facilitate these types of transitions in the school.  Finally, the study 
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also has the potential to help educational curriculum designers create programs that can 

be assimilated into the classroom more effectively. 

DEFINITION OF TERMS 

The following terms are used in the study:  

Academic Excellence Indicator System (AEIS) is an annual detailed report on a 

specific school campus or school district that provides information regarding 

performance on state test scores, demographics, and financial expenditures.  Information 

is presented by subpopulations if applicable (Texas Education Agency, 2009).  

Backward design is a curriculum design framework developed by Gran Wiggins 

and Jay McTighe (2005) that outlines curriculum development, beginning with 

establishing the learning outcome desired of the students.  The curriculum also explains 

the development process in which students will achieve the intended outcome. 

Concerns Based Adoption Model (CBAM) is a theoretical framework for 

measuring implementation and facilitating change in schools (George, Hall, & 

Stiegelbauer, 2006). 

CSCOPE is an online curriculum management system developed by an 

organization, Texas Educational Service Center Curriculum Collaborative.  The 

curriculum provides a specific scope and sequence, lesson plans, and assessments that are 

directly aligned to the mandated state standards, or TEKS (Sheneman, 2008). 

Information and Communication Technologies (ICTs) are specific technological 

devices such as phones, computers, or digital projectors used to transfer information or 

thought (Ahrenfelt, 2008). 
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Inquiry-based science is a method of teaching science where the teacher guides 

students towards discovery of concepts and skills rather than explicit direct instruction 

(Crawford, 2007). 

Multifactor Leadership Questionnaire (MLQ) is a survey instrument that helps to 

measure a broad range of leadership styles of an individual (Bass & Avolio, 2004). 

SCOPE is a unit comprised of a variety of activities centered around the 5E  

model of teaching and focused on a specific TEKS student expectation or state standard 

(www.TAKScopes.com, 2007). 

Stages of Concern Questionnaire (SoCQ) is a survey given to teachers that 

provides a way to assess teacher concerns about strategies, programs, and change 

(George, Hall, & Stiegelbauer, 2006). 

State of Texas Assessment of Academic Readiness (STAAR™) is the new state 

assessment that will replace TAKS™ and is to be implemented in 2012 (Texas Education 

Agency, 2011). 

STEMscopes is a newly adopted official Texas Education Agency approved 

online curriculum management program resource designed for the purpose of assisting 

teachers in the instruction of inquiry-based science learning framed around the 

elementary science TEKS (www.STEMscopes.com, 2011). 

Texas Education Agency is the education-focused department responsible for 

carrying out duties and responsibilities put forth by the governor and legislators of the 

state.  It is primarily responsible for public education in the state of Texas and oversees 

curriculum standards such as the TEKS and assessment and accountability systems such 

as the TAKS™ and STAAR™ (Texas Education Agency, 2011). 

Texas Educational Service Center Curriculum Collaborative includes a team of 

Texas Education Service Centers that represents all areas of the state.  The collaborative 
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is the entity responsible for creating CSCOPE. In addition to the curriculum, the 

collaborative also encompasses resources for implementation and provides monitoring 

and support for quality execution (Educational Service Center 16, 2011). 

Texas Essential Knowledge and Skills (TEKS) are the Texas mandated curriculum 

state standards or learning objectives developed for each core subject in Kindergarten 

through 12th grade (Texas Education Agency, 2005). 

Texas Assessment of Knowledge and Skills (TAKS) is the state assessment in 

Texas designed to test student mastery of the mandated TEKS (Texas Education Agency, 

2007). 

Transactional leadership is described as leaders working with individuals and/or 

groups, setting up and defining agreements or contracts to achieve specific work 

objectives, and specifying the compensation and rewards that can be expected upon 

successful completion of the tasks (Bass & Avolio, 2004). 

Transformational leadership has been defined as a leader who is inspirational, 

intellectually stimulating, challenging, visionary, development oriented, and determined 

to maximize performance (Bass & Avolio, 2004). 

ORGANIZATION OF THE PROPOSAL 

The first chapter is an introduction to the study, which contains the program, 

significance, and importance of the study along with the research questions.  The second 

chapter consists of a literature review that includes background information, relevant 

literature, and the theoretical framework through which the study will be conducted. The 

review of the literature includes research on topics such as standards-based curriculum 

development, science pedagogy, educational technology adoption, factors influencing 

education technology adoption, and school leadership styles.  The second chapter 
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concludes with a description of the Concerns Based Adoption Model (CBAM) as a 

theoretical framework from which to study the effects of teachers’ adoption of the online 

science curricula program, STEMscopes, and its effects on teachers’ practices. 

Chapter 3 focuses on the methodology used in the study.  It explores in depth how 

the study will be approached along with how the quantitative design of the research 

project will be addressed.  The uses of quantitative methods to collect and analyze data 

are also included in this section along with the limitations of the study.  

Chapters 4 and 5 address the findings from the analysis of the data collected and 

the implications and suggestions that those findings make.  Recommendations and 

implications are also appropriately reported in the final chapter along with the 

conclusion. 

CHAPTER SUMMARY 

The use of an online curriculum management system can have major implications 

for the way a teacher instructs his or her students.  This study looks at how a new policy 

regarding instructional materials required by Texas SB 6, influences teacher practice in 

the classroom.  Specifically, the study uses a quantitative methodology to study how 

science teachers will adopt and implement an online curriculum management system, 

STEMscopes, as a primary source to teach the science TEKS. 

The significance and importance of the study are addressed as well as the 

statement of the research questions.  Definition of terms and organization of the proposal 

are also identified to further understand the nature and context of the study.  The findings 

from the study are inclined to have profound implications for educational leaders and 

teachers in adopting online science curricula programs as primary resources for teaching. 
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Chapter 2: Review of the Literature 

This chapter examines research-based literature on the topics of standard-based 

curriculum development, science pedagogy and practice, current use of ICTs in the 

elementary science classroom, principal leadership styles in supporting quality 

instruction, as well as teacher concerns in adopting technological innovation adoptions.  

First, research on curricula development processes using a practical backward design 

approach to dissecting student expectations and standards is highlighted.  Next, research 

is analyzed on inquiry-based, hands-on science as a proven method of teaching the 

subject in order to understand its emergence in the use of online curriculum management 

systems.  In addition to low threshold applications, the use of online curriculum 

management systems as ICTs are reviewed to determine how they will be effectively 

employed in the science classroom.   

The second part of the literature review presents the change process that occurs 

when a new technology or innovation is adopted as part of a teacher’s daily structure of 

teaching.  A look at change theory and diffusion theory is examined to identify internal 

and external factors that influence such a process.  Looking at the internal factors, the 

review focuses on how teachers’ attitudes, anxieties, and experiences make up overall 

teacher concern with regard to the new innovation.  A review of the external factors is 

broken into two major themes: school contextual factors and school leadership.  Time, 

access, student focus, teacher collaboration, and school support systems and structures 

are all focused on in the review as researchers recognize them to be the major influences 
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affecting teacher implementation.  However, according to the literature , the most 

significant influence on teacher adoption of new technology is how school leaders act 

towards teachers and how they perceive new technologies or tools to implement in the 

classroom.  Finally, the Concerns Based Adoption Model, CBAM, is described as an 

appropriate model for providing a lens for which to view the adoption and 

implementation process of an online curriculum management system for teaching 

science.  This is the theoretical framework that was used while conducting the 

quantitative study. 

STANDARDS-BASED CURRICULUM DEVELOPMENT 

 Curriculum development is the process of creating predetermined, planned 

learning experiences for students to carry out (Erickson, 2007).  These activities must be 

directly connected to specific learning objectives and put together in a written plan (Wilis 

& Bondi, 1998).  Due to the ever-increasing demands of school accountability and high-

stakes testing, curriculum development must be built upon state adopted curriculum 

standards (Wiggins & McTighe, 2005).       

Curriculum alignment occurs when activities for student learning are directly 

aligned to the standards such as in Texas, the Texas Essential Knowledge and Skills 

(TEKS).  These standards have been designed by experts to be the backbone for creating 

a strong, well-balanced curriculum to ensure students have the content knowledge and 

process skills necessary to be successful in the next grade level.  “Only by having 

specified the desired results can we focus on the content, methods, and activities most 
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likely to achieve those results” (Wiggins & McTighe, 2005, p. 15).  These scholars have 

coined the term “backwards design” as the method by which teachers and educators 

create and organize the curriculum in order to align the desired student outcomes to the 

specific standards.  It is important to identify desired results and assessments first in order 

to answer the question, “What must learners master if they are to effectively perform or 

show mastery of a specific knowledge or skill standard?”  (2005, p. 19).  “Backwards 

design” is a systematic process to develop curriculum in a way that helps directly connect 

the intended outcomes desired of students to the instructional process and adopted 

curriculum. 

English and Stiffy (2001) note that the cyclical process of curriculum alignment 

involves tying together the written, taught, and tested curriculum.  Erickson notes that a 

lack of curriculum clarity and alignment has given way to teachers using the textbook as 

the sole resource for teaching the intended curriculum without regards to the state 

standards (2001).  Teachers use this resource, which many times will not be aligned to 

the state-adopted standards, as the primary curriculum guide which creates a gap in the 

cyclical process described above and prevents students from receiving all the relevant 

curriculum necessary to score at or above the proficiency level on standardized state 

assessments.  (Erickson, 2001). 

Curriculum development must not only rely on a direct alignment to the 

standards, but must also incorporate effective pedagogical practices that help teachers 

teach the identified concepts and skills for their students.  The process should involve 

feedback from students, strategies that relate to student experiences, cost implications for 
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carrying out these activities, training for teachers, as well as student performance 

measures on standardized assessments (Glatthorn, 1998).  As noted in Figure 1, 

standards, assessments, as well as instructional activities and materials are all essential 

elements toward designing a well-rounded, effective curriculum program. 

Figure 1:  Relationship Among Standards/Objectives, Instructional Activities and 
Materials, and Assessments/Tests 

 

 
 

Note: Adapted from “Curriculum alignment, a re-examination”, by L.W. Anderson, 2006, Theory into 
Practice, 45(1), (p. 256) 
 

In the next section, an analysis of science pedagogy and effective instruction will 

demonstrate the need for having a strong connection between standards and instructional 

delivery and materials.       

standards/objectives   
(S/T)	


instructional activities 
and materials         

(IAM)	

assessments/tests        

(A/T)	
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GENERIC TEACHER COMPETENCIES 

Teachers have numerous responsibilities in the classroom and duties that they 

most perform on a continuous and daily basis.  Freiberg and Olivarez (1978) have come 

up with a model to identify and describe these basic tenets and actions that a teacher 

carries out in order to effectively instruct and teach his or her students.  What the authors 

refer to as the “the teacher act”, teachers much be able to do the following: 

1. Assess and Diagnose 

2. Plan Activities 

3. Conduct Instruction 

4. Manage the Environment and Resources 

5. Evaluate Instruction 

6. Evaluate Self 

These behaviors can help provide a lens for which to view the behaviors and actions of a 

teacher (Olivarez, 1978).  In the past, teachers used a textbook as the primary 

instructional resource to carry out these actions.  With the passage of SB 6, teachers will 

now have to cope with the use of instructional materials delivered online.  This will have 

a significant impact on how the teacher carries out each one of these functions. 

PEDAGOGY OF SCIENCE TEACHING 

“Curriculum alignment requires a strong link between objectives and assessments, 

between objectives and instructional activities and materials, and between assessments 

and instructional activities and materials.  In other words, content validity, content 

coverage, and opportunity to learn are all included within the more general concept of 

‘curriculum alignment’ ”(Anderson, 2003, p. 257).  Science curriculum development is a 

process that should not only embed and underscore the state adopted science standards 

and content skills, but should also focus on the how to teach science as well.   
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Zemelman, Daniels, and Hyde (1998) note that the science curriculum should 

create an understanding of the scientific world by connecting to student interests.  

Designing lessons through multiple intelligences for students in science instruction has 

also proven to be effective for increasing student understanding and attitudes towards 

science (Ucak, Bag, & Usak, 2006).  This underscores the notion that in order for 

students to be successful in science, instructional practices must connect to students’ 

interests and learning modalities.  Students need to be involved in activities based on first 

hand experiences that encourage exploration, observation, problem solving, prediction, 

critical thinking, decision making, and discussion (Ward, Roden, Hewlett, and Foreman, 

2005).  This calls for the utilization of inquiry-based methods for teaching science in 

order for students to have a true conceptual understanding of science knowledge and 

skills.   

Sense-making through scientific inquiry emphasizes developing conceptual 

knowledge and engaging in scientific practice (Crawford, 2007).  Inquiry-based science 

gives students the opportunity to not only memorize science facts but also to experience, 

develop, and create scientific knowledge through engaging, dynamic activities focused on 

a specific science theme or topic.  A critical role of teachers is to ensure that the materials 

they are using to provide students with inquiry-based, hands-on activities are relevant, 

rigorous, and aligned to state standards (Davis & Smithey, 2009).  Further implications of 

this research highlights the need for a curriculum that is not only aligned to the adopted 

state objectives, but that also focuses on scientific inquiry as the primary methodology for 

understanding essential, and primary science concepts and processes. 

While these processes may be easy to describe theoretically and meta-

pedagogically, in practice, many current elementary science teachers do not employ these 

instructional strategies in their teaching (Weiss, Pasley, Smith, Banilower, & Heck, 
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2003).  This could be due to the assumption that many teachers have unsophisticated or 

unfounded beliefs in science instruction.  Also, fear of implementing hands-on science 

activities due to possible lack of classroom control, or an inability to draw upon student 

experiences that can facilitate inquiry science (Davis & Smithey, 2009) is common in 

beginning, or pre-service teachers. 

A popular instructional methodology that helps to cover the theoretical processes 

that teachers should incorporate when teaching hands-on, inquiry-based science to 

students is call the 5E method.  This lesson cycle design has been noted “to be 

particularly effective for challenging children’s misconceptions and giving them the 

opportunity to reconstruct their ideas” (Stamp & O’Brien, 2005).  The 5E method 

employs the following phases of teaching science (Liu, Peng, Wu, and Lin, 2009): 

 

Engagement phase (E1): The teacher assesses students’ prior knowledge 
and engages students in learning a new concept.  The teacher also helps 
students make connections between prior and present knowledge, and 
helps to organize students’ thoughts and the learning outcomes of present 
activities. 

Exploration phase (E2): The teacher provides students with a common 
base of activities reflective of present concepts, processes, and skills.  
Students complete activities by using prior knowledge to generate new 
ideas to explore questions and possibilities, and to execute preliminary 
investigation. 

Explanation phase (E3): The teacher focuses students’ attention on a 
specific aspect of their “engagement” and “exploration” experiences, and 
provides opportunities for students to demonstrate their understanding or 
skills.  The teacher can also use direct instruction and guide the students 
toward a deeper understanding of a concept. 
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Elaboration phase (E4): The teacher challenges and extends students’ 
conceptual understanding and skills.  Students learn to develop broader 
and deeper understanding and skills through the above three phases. 

Evaluation phases (E5): The teacher evaluates students’ progress toward 
achieving the instructional goals.  Students learn to assess their 
understanding and abilities. 

 

This methodology has proven successful in helping students learn science because the 

activities for students in the 5E learning cycle help them activate prior knowledge and 

overcome common misconceptions (Liu, Peng, Wu, & Lin, 2009).  Successfully built 

curriculum systems for teaching science need to implore these methods for disseminating 

and delivering content.  The 5E method is a well-rounded, balanced approach to teaching 

science in that it includes inquiry learning activities as well as opportunities for direct 

instruction.  Research by Cobern et al. has recently discovered that both are equally 

important pedagogical strategies that are needed to help students learn and master science 

concepts and skills.  When it comes to science curriculum planning and instructional 

delivery, Cobern notes that “expertly designed instructional units, sound active-

engagement lessons and good teaching are as important as whether a lesson is cast as 

inquiry or direct” (Cobern et al., 2010, p. 96). 

ONLINE CURRICULUM MANAGEMENT SYSTEMS 

While good teaching and learning can occur when teachers employ effective 

instructional methodologies in their classrooms, ICTs can become a tool to help facilitate 

and efficiently enhance the process.  However ICTs should be used as a tool rather than a 

replacement.  The key to achieving success in the teaching of science with the use of 

ICTs lies in how it is explicitly used in the instructional process (Williams & 

Easingwood, 2003).  The benefits for the use of ICTs as a tool for teaching and learning 
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are not just evident in the science classroom but in all subjects (Haddad & Jurich, 2002; 

Robinson & Sebba, 2010). 

Specifically with regard to science and inquiry-based learning, ICTs offer 

dramatic new opportunities to support learning.  In regards to project-based learning, 

Blumenfield et al. identified six contributions that technology can add to enhance the 

investigative and exploratory process in student learning: (1) enhance interest and 

motivation, (2) provide access to information, (3) allow active, manipulative 

representations, (4) tactical and strategy-focused support, (5) diagnostic error reporting, 

and (6) management of complexity and aiding production (1991).  

There are many ICTs available for use in the classroom, and a variety of types and 

uses for which these technologies are designed and implemented.  While a major focus 

has been put on student-mediated ICTs and e-learning courses, another less researched 

form are online curriculum management systems.  First, the distinction must be made 

between solely student-driven ICTs and those that are primarily teacher-mediated, then 

secondarily student-centered.  Online curriculum management systems can be utilized to 

ensure that teachers have the resources and instructional materials to effectively teach the 

mandated learning standards and objectives with the primary goal of fostering student 

mastery of those learning objectives.   

In an era of accountability and importance of meeting the needs of diverse 

learners, teachers must have immediate access to individual-specific instructional 

materials that help them teach to the different needs of their students as well as access to 

learning experiences that are still standards-aligned.  Accountability is paralleled by 

equity concerns and curricula management and data systems can be a powerful ally in 

addressing these impending challenges (Lachat & Smith, 2005).  Also, the adoption of 

the Common Core Standards by many states and their increase in higher-order thinking, 
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content, and rigor (Porter, McMaken, Hwang, & Yang, 2011), increases the demand for 

teacher access to standards-aligned and easily accessible curricula. 

Online curriculum management systems have all of the fundamental properties of 

computing technologies that can help foster and enrich a science classroom, too. These 

systems offer benefits for inquiry-based learning, such as the ability to store and 

manipulate large quantities of information, the ability to present and permit interaction 

with information in a variety of visual and audio formats, the ability to perform complex 

computations, the support for communication and expression, and the ability to respond 

rapidly and individually to users (Edelson, Gordin, & Pea, 1999).   

As an emerging technology and innovation, established examples of online 

curriculum management systems for teacher usage are still sparse.  While many of these 

systems began as a local school district initiative such as Houston ISD’s Project CLEAR 

online, materialization of more widely-used platforms are beginning to take shape such as 

the online program, CSCOPE, used in over half the school districts in Texas (Porter, 

2009).  According to the developer of CSCOPE, Education Regional Service Center XIII, 

the program is “a comprehensive, customizable, user friendly curriculum management 

system built on the most current research-based practices in the field.  Its primary focus is 

to impact instructional practices in the classroom to improve student performance.  The 

primary design of the program is to create a customizable and comprehensive program 

covering all the TEKS in order to influence student achievement.”  One research study 

conducted on the program found that teachers using the program had higher student 

achievement results on the elementary science TAKS compared with teachers that did not 

use the curriculum management program (Wilson, 2009).   

While CSCOPE is one such example of these programs, the demand for 

standards-based, online curricula continues to increase. The Texas State Board of 
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Education textbook proclamation calls for supplemental science materials aimed at 

addressing the newly adopted 2010 science TEKS, but only allowed for the curriculum to 

be available online to school districts (Texas Education Agency, 2011).  On the national 

science level, the Bill & Melinda Gates Foundation has partnered with the Pearson 

Foundation to develop 24 curriculum courses available exclusively through an online 

curriculum management system, set for launch in 2013-2014 (Gewetz, 2011).  It is 

evident that instructional materials housed in an online curriculum management system 

are emerging as a major technological innovation that will have huge implications for 

teacher usage and student learning outcomes. 

LOW THRESHOLD APPLICATIONS 

Many concerns about adoption of new technologies for use with curriculum and 

lesson planning in the classroom are predicated on the notion that technology is too 

complex, or rather would be more cumbersome to use than the original teaching and 

curriculum-planning tool it is replacing.  In terms of applying new technologies in the 

classroom environment, instructors are still largely in the “shovelware” mode, in which 

new digital formats like presentation software and course management systems are used 

primarily to repackage pre-digital course materials which carryout traditional pedagogies 

of passive student learning (Fraser, 1999).  Gilbert (2002), however, notes that 

educational technology tools do not have to be overly difficult to use and that many 

technological innovations can in fact be easier to use than the original tool.  In fact, he 

notes that teachers are more likely to be receptive to a technology that they perceive as 

only a modest change in their identity, role, or workload that might be imposed by new 

learning applications.   
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A low threshold application (LTA) is defined as “a teaching/learning application 

of information technology that is reliable, accessible, easy to learn, non-intimidating and 

incrementally inexpensive. Each LTA has observable positive consequences, and 

contributes to important long-term changes in teaching and/or learning” (Gilbert, 1996).  

In order for an educational technology to be identified as a LTA, it must: (1) be low cost 

to schools and districts, (2) be easily accessible and easy to learn, (3) not be intimidating 

to the user, (4) produce positive rewards or uses not seen in the original tool it replaces, 

(5) be reliable, and (6) be able to produce significant, long-term change (Gilbert, 2002).  

According to research from Brzycki and Dudt (2005), these technologies can have 

concrete, positive results and contribute to long-term, widespread changes in teaching or 

learning. They are appealing because, with increased demands, teachers have little time, 

limited support, and restricted ability to try out new technologies with high-stakes 

accountability measures that reprimand any deviation from increased value-added student 

progress on standardized assessments.  Several online curriculum management systems 

fit the criteria of a low threshold application, or LTA, such as CSCOPE and 

STEMscopes.  Identifying STEMscopes and other online science curricula programs as 

LTAs that are easily adoptable and usable for teachers is critical in addressing teacher 

concern.  This will be important as the transition from using textbooks to online 

instructional materials occurs in the science classroom. 

THEORIES OF CHANGE, ADOPTION, AND DIFFUSION OF INNOVATIONS  

With the emergence of technology as a true replacement for the major delivery of 

teaching the curriculum rather than just a supplemental tool for instruction, teachers must 

be able to undergo a significant and substantial change to their professional work.  The 

field of education is no stranger to rapid and substantial change, most recently shown by 
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the move from decentralized local control to the centralization of curriculum and 

accountability at the state and federal level.  Fullan (2001) identified the change process 

as a three-part cycle beginning with initiation (the process leading to change); then, 

implementation (the initial use of the change innovation); and finally, institutionalization 

(the decision to adopt or drop the change innovation on a long-term basis).  However, it is 

the lack of response to these changes that has failed in education.  Fullan (1993) calls for 

action and discourse that helps educators understand the purpose for the change and 

identify mechanisms to support the change process.  He notes that not only is it important 

for crucial leadership to help facilitate the change process, but also that school culture 

that is built upon shared values, strong support systems, and a conduciveness for 

“knowledge sharing” discourse (Fullan, 2001). 

In order to understand the process of change it is also important to connect how 

the change is ultimately adopted and implemented in the classroom.  Rogers’ diffusion of 

innovations theory (2003) points out that when teachers are confronted with a new 

technology, they go through an adoption decision process in which they gather 

information, test the technology, and then consider whether it offers a sufficient 

improvement to warrant the investment of time and energy that is required to implement 

it (Rogers, 2003).  These are the individual characteristics or differences of each person 

in relation to the innovation rather than the personality traits that motivate or hinder a 

person’s willingness for adoption (Straub, 2009).  The diffusion literature also suggests 

that a person's likelihood of adoption is influenced by several characteristics of the 

technology itself, such as how easy an innovation is to use or “how the use of the 

innovation is compatible with the lifestyle of an individual.  Lastly, contextual 

characteristics make up the environment and surroundings of an individual during the 

adoption process” (Straub, 2009, p.628).  This is usually the school setting or 
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professional learning community in which each teacher resides.  These three categories 

are the primary agents influencing the adoption process of the innovation that the teacher 

is considering implementing. 

Rodgers (2003) also identifies characteristics of the specific, isolated innovation 

that can accelerate or thwart implementation.  The first characteristic is relative 

advantage, or the degree to which each teacher perceives the new technology as superior 

to its existing resources (for example, the textbook).  If the technology provides some 

type of increased effectiveness or efficiency, then individuals are more likely to adopt the 

technology (Rogers, 2003). The second and third characteristics are compatibility and 

complexity.  Compatibility refers to the degree to which the program is easily assimilated 

in the current daily instruction.  Complexity is the level of difficulty at which the program 

can be used and the skill level necessary to use it.  The fourth characteristic is trialability, 

or the degree to which the teacher can test the technology before deciding whether to 

adopt it or not.  The greater the opportunity to try a new technology, the easier it is for 

teacher to evaluate it and ultimately adopt it (Rodgers, 2003).  Finally, Rodgers identifies 

observability, or the ease to which the technology can be observed, imagined, or 

described to the potential user.  If the technology has a high degree of observability, it 

will be relatively easy for teachers to learn about it and judge its potential benefits. This, 

in turn, can also increase the likelihood of adoption (Rodgers, 1995).   

With the influence of these factors on a teacher’s adoption of a new technological 

innovation, he or she will usually travel through five different stages: (1) knowledge - first 

exposure to the innovation, (2) persuasion - a forming attitude on the innovation, (3) decision - 

acting towards engagement or disengagement of the innovation, (4) implementation - actively 

using the innovation, and (5) confirmation - seeing reinforcement from others on use of the 

innovation.  Figure 2 illustrates how individuals moving in stage 4 or 5 of Rodger’s stages of 
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adoption, making their adoption decision, contribute as well to a diffusion of the innovation over 

time. 

 
Figure 2: How Individual Adoption Affects Diffusion 

 
 
Note: From “Understanding Technology Adoption: Theory and Future Directions for Informal Learning”, 
by E.T. Straub, 2009, Review of Educational Research, 72(2), p. 627. 

As educators move through these stages of adoption of online instruction materials, it is 

important to understand the factors of the person, innovation, and social constructs, and 

the relationships between all three.  Analyzing the change process through adoption of 

innovational educational technologies helps identify the critical factors imperative for 

successful implementation and usage of online instructional materials and curriculum 

management systems in the classroom.   

TEACHING CONCERN IN TECHNOLOGY ADOPTION 

 Guskey (1989) noted in his model of teacher change that “change brings about a 

certain amount of anxiety and threat; in essence, to change or try something new means 

to risk failure which contradicts a teacher’s strong commitment to student learning. When 



 
26 

looking at adoption of a new innovation through change and diffusion theory, it is evident 

that concern about how the new technology will impact and change existing beliefs, 

behaviors, and practices is a major factor in when, how, or even if the technology will be 

adopted for use in the classroom.  

Fuller (1969) first recognized teacher concern as major influence in the 

educational change process.  She identified three sequential stages of concern that must 

be addressed in regards to the innovation: (1) concern about self, (2) concern about tasks, 

and (3) concern about students and impact of teaching.  Understanding that the needs of 

the adopter must be met before the needs of his or his students is a significant distinction 

of understanding and correlates with Maslow’s hierarchy of needs, in that basic needs 

must be met and personal threats diminished before social and professional needs can be 

addressed.  “Only after individuals begin to understand how they will manage the change 

can leaders begin to ask about the consequences for the students” (Kelehear, 2003). 

Teachers constantly struggle between a variety of tasks, duties, and 

responsibilities in the classroom.  The rise of high-stakes testing, increase of curriculum 

standards and objectives that must be mastered, and explosion of diversity that exists in 

the multicultural classroom has led to increased demands and pressure on the teaching 

profession.  The original intent of these initiatives of testing and standardization was to 

help the teacher ensure students were learning.  However, the weight of these initiatives 

coupled with the primary goal of teaching students often heightens teacher concern and 

anxiety rather than addressing and alleviating it.  In addition, due to the lack of time and 

high risk given, teachers are reluctant to adopt new practices or procedures unless they 

feel sure they can make them work (Lortie, 1975).  An example of one of these initiatives 

is the implementation and use of technology in curriculum planning and instruction.  
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Teachers’ concern about the influence of technology is a major component of 

their interest toward technology integration (Liu & Szabo, 2009).  The cause of these 

heightened concerns are typically because innovations follow top–down models where 

administrators, policy makers, and academics devise an innovation, which is to be 

implemented in practice.  These innovations ignore teacher perspectives and realities, 

even though the innovation is to be used by the teacher and assimilated with his or her 

existing teacher beliefs, perspectives, attitudes, and practices.  “Innovations which do not 

take into consideration the concerns of the teacher have little chance of succeeding” 

(Karasavvidis, 2009, p. 443). However, the control of adoption still ultimately lies with 

the teacher.  Thus, a teacher’s concern has been found to significantly affect his/her 

technology integration in instruction (Liu and Szabo, 2009).  While teachers might be 

hesitant to use ICTs because of the lack of input, it is even more crucial that the concerns, 

attitudes, and behaviors of teachers be addressed as adopters of new technology and 

innovations.   

CONTEXTUAL FACTORS INFLUENCING TEACHER ADOPTION AND USAGE 

In addition to addressing the personal concerns of adoption that teachers have in 

implementing a new innovation for use in the classroom, it is also important to identify 

contextual factors that have an impact on adoption and implementation of a new 

technology.  While there is little research on the contextual factors that have been shown 

to facilitate usage of online curriculum management systems, this portion of the literature 

utilizes the research on student data management systems, which many times incorporate 

standards-based curriculum tools as a comparison.  Several major themes are prevalent in 

the literature that help support and foster the change and adoption process.  This review 
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will analyze these environmental elements through five themes: (1) time and access, (2) 

student focus, (3) teacher collaboration, and (4) school support systems and structures. 

Time and Access 

Throughout the literature, there is a consistent focus on providing time for 

teachers to effectively understand, use, and find ways to assimilate the use of technology 

into their current workings.  Karasavvidis (2009) notes in her study on teacher adoption 

of ICTs that time defines most of a teacher’s choices, essentially dictating what is viable, 

and what is not regarding the importance of prioritizing technology integration into their 

practices.  Teachers must be given time on a weekly basis to examine this new 

technology in order to identify how it will be used in student learning (Lachat & Smith, 

2005).  Time should also be provided frequently and on a reoccurring basis rather than in 

large, uncorrelated blocks of time (Wayman, Cho, and Richards, 2009).  Implications of 

the research show that it may be necessary to provide teachers with a common time 

(outside the traditional planning allotment) in order to present the opportunity to use the 

online management systems.   

In addition to time, there is also the issue of access.  While districts and schools 

must choose a data system that matches to their local needs, (Wayman, Stringfield, & 

Yakimowski, 2004; Wayman, Cho, & Richards, 2009), high consideration should be 

given to systems that provide teachers with 24-hour web-based access.  The actual use of 

the system in teacher planning is contingent upon providing access to the system in a 

timely fashion.  Because many teachers may need to access these systems outside of 

normal business hours, the access feature can hinder or boost success.  Turnaround time 

and feedback is an imperative factor in the curriculum planning and formative assessment 

process.  Most online curriculum management systems, such as STEMscopes, have the 
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ability to automatically grade assessments and provide immediate feedback to the teacher 

for intervention planning.  Chappuis and Chappuis (2008) note that “feedback in an 

assessment for learning context occurs while there is still time to take action” (p. 17). 

Access and time are two key elements that must be established in order for the program 

to be successfully adopted and integrated into the classroom.  Online curriculum 

management systems can help foster practices that provide immediacy to student 

outcomes and reduce time constraints. 

Student Focused 

In addition to the necessity of time and access for teachers to use the program, 

online curriculum management systems must also be student-focused.  In order for 

adoption of the technology to be successful, it must convince the teacher that it helps, not 

hinders his or her ability to facilitate student learning.  The proposed technological 

innovation needs to introduce meaningful learning as a new object of activity adopting an 

ICT-mediated student-centered pedagogy (Karasavvidis, 2009).   This notion that the 

benefit of the program should be successful student performance is underscored by a 

study conducted by Thomas Guskey.  Guskey (1989) showed that teachers’ attitudes and 

perceptions towards an innovation were positively correlated to the innovation’s impact 

in helping teachers ensure student mastery of the identified knowledge and skills. 

Specifically, how the program helps teachers individually focus on student 

mastery is also a relevant issue with regard to effective implementation of the program.  

The feedback the program produces should be about particular qualities of the student’s 

work with prescriptive direction for the teacher on how the student can improve (Black & 

William, 1998).  The program needs to provide a way for teachers to individualize 

instruction for students based on formative assessment data.  Teachers should be able to 



 
30 

use the data from the program for individual student intervention as well as provide 

information on how to adjust their whole group instruction (Popham, 1998).  With the 

ability of online curriculum management systems to focus systematically on providing 

tools to assist teachers in student mastery, the probability of adoption and usage by 

teachers increases. 

Teacher Collaboration 

The literature is filled with evidence that teacher collaboration is critical for the 

successful adoption of a change or initiative, which focuses on the significant impact that 

“shared knowledge,” has on the adoption of an innovation (Fullan, 2006).  Online 

curriculum management systems can be a tool or catalyst for helping to foster 

collaboration and discourse about student learning.  Providing conducive structures for 

shared learning about the program can help minimize risk, increase shared understanding, 

and ensure support for implementation.  When working together, teachers tend to feel 

more successful because they realize that shared goals can be achieved (Kelehear, 2003).  

This emphasizes the notion that teachers should be provided support mechanisms such as 

professional learning groups that allow them to process, understand, and learn how to 

effectively use the technology in a non-threatening environment.   

The shared responsibility and ownership can help build capacity and support for 

using online curriculum management systems as imperative planning and instructional 

tools in the classroom.  In addition, the collaborative experience can also elicit an 

experience that enables the teacher to feel that their opinion and judgment is essential in 

student learning, which helps combat the top-down adoption model approach.  Teachers 

are motivated to enact changes they believe in.  Unless they are able to help define the 

use of the program, procedures for implementation, and expectations and indicators of 
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successful adoption, teachers will not have much buy in and adoption will be more 

difficult (Valli & Buese, 2007).  When the process is done collaboratively rather than 

individually, this can drastically help increase implementation and usage on an online 

curriculum management system. 

School Support Systems and Structures 

In addition to time, student focus, and teacher collaboration, there must also be 

specific structures and systems in place within schools in order to facilitate the adoption 

process.  These systems and structures should be directly aligned to the school and 

district’s mission and goals.  This is a process known as “calibration” (Wayman et. al., 

2007).  Systems and structures should not be set up for random usage but for frequent, 

cyclical application of the program (Copeland, 2003). 

Informal structures within a school and district are also just as important.  With 

regards to the use of data management systems, Wayman, Brewer, and Stringfield (2009) 

noted that the two most common types of structures that were influential in effectively 

using the information from the program were encouragement of collaborative work and 

the use of data in a non-threatening way.  These environmental conditions are definitely a 

product of a positive, well-run, and nurturing organizational culture.  Informal, short-

term, and immediate praise in regards to the use of the online curricula can have a 

noteworthy impact on teachers’ long-term use of the technology.  School culture can have 

a tremendous impact on how data is utilized to help foster and facilitate adoption.  These 

informal processes, in addition to formal structures can help foster change in teachers’ 

attitudes, beliefs, and understandings (Guskey, 1989) about the implementation of these 

programs. 
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Teacher practices, as evident in the four contextual factors noted in this section of 

the literature, in addition to their attitudes and concerns, are developed in response to the 

material conditions they experience in their working environments.  The external factors 

define the context in which teacher practices and innovations are formed.  “If we wish to 

transform educational practices through a technological innovation, we should focus on 

the forces which helped shape teaching practices in the first place” (Karasavvidis, 2009). 

LEADERSHIP BEHAVIORS INFLUENCING INNOVATION ADOPTION 

The most important determining factor in the successful adoption or 

implementation of an educational innovation is the leadership of the principal (Hall, 

2010).  In looking at the contextual and environmental factors that influence teachers’ 

beliefs or behaviors in the change process, there is a correlation between the 

administrator and the environment and cultural climate of the school (Hallinger & Heck, 

1998).  Fullan (2001) identifies the principal as not only the instigator and mitigator of 

change but also the “gatekeeper of change” (p. 59) and Rodgers (2003) notes that the 

leader of any innovation is seen as the “change agent” (p. 31).  Also, Hall and Hord 

(2001) identify that the long-term success of the innovation will depend upon the 

leadership of the school.  Factors identified in facilitating implementation of a new 

curriculum program such as time, access, teacher collaboration, and school culture are all 

determinants that are ultimately shaped and controlled by the leadership of the 

organization.  Thus, the leader has not only a direct, but indirect and overwhelmingly 

large affect on whether an online curriculum management system will be effectively 

adopted in a teacher’s classroom. 

Knowing that the leader has a huge affect on the adoption and diffusion of an 

innovation, it is important that he or she understand the potential behaviors and actions 
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that enhance or hinder teachers in their decision-making process of whether or not the 

technology will be implemented.  The expectations of school leaders are overwhelming 

and have increased dramatically over the years (Copeland, 2001).  However, it should be 

accentuated that  “one of the most important and difficult leadership responsibilities is to 

guide and facilitate the process of making a major change in an organization” (Yukl, 

2006, p. 313).  First, a leader must be aware of the task at hand and identify the critical 

junctures and steps needed to guide the change process effectively. 

In order to change effectively, there are qualities of a principal that are shown to 

be crucial in guiding this transition.  The “cultural change principal” must: (1) have a 

moral purpose; (2) articulate and help others understand the change; (3) improve 

relationships with and among staff; (4) create and share knowledge; and (5) bring the 

focus of the change back to the student (Fullan, 2002).  These qualities of the educational 

leadership can be exhibited and carried out in many different ways through the 

characteristics, styles of power, and attitudes that principals ultimately exude to their 

staff.  Ultimately, the way in which this process is carried out shapes the leadership style 

of the principal. 

    

Transactional and Transformational Leadership Styles 

While many researchers and theorists have devised and constructed many types of 

leaders, the focus in this review will be on transactional vs. transformational leadership.  

The primary purpose of this study is to view the traits and behaviors of an educational 

leader with regard to fostering change and building capacity within the organization to 

facilitate to adopting new technological innovations.  Transformative or transformational 

leadership was studied and developed by James MacGregor Burns (1978) to note the 
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distinction between managers and leaders.  He coined the terms “transformative” and 

“transactional” leadership.  The theory has since been revised and expanded through the 

years by several researchers, notably Bernard Bass (1985).   

Transactional leadership is more in tune with the duties and responsibilities of a 

manager.  It views the relationship between the leader and follower as an exchange 

process (Bass & Avolio, 1993).  This leadership style is more task-oriented and focuses 

more on a series of exchanges that can be quantitatively measured.  In essence, the leader 

outlines the performance expectations for the employee to follow and will compensate or 

redirect the employee when or she is not meeting those expectations (Den Hartog, Van 

Muijen, & Koopman, 1997).  Having identified transactional leadership styles in schools, 

Sahin (2004) notes that principals who mostly exhibited this leadership style consistently 

juggled the duties and the rewards in the school by switching the responsibilities among 

staff.  These leaders often use tangibles such as prizes, rewards, and punishment to get 

subordinates to achieve goals (Ruggieri, 2009). 

Transformational leaders are defined as “those who stimulate and inspire 

followers to both achieve extraordinary outcomes and, in the process, develop their own 

leadership capacity” (Bass & Riggio, 2006, p. 3).  Both Burns and Bass studied this 

leadership style within the political, business, and military realm.  Though they did not 

research this leadership in schools, Liontos (1992) cites research that supports the notion 

that there are similarities between school settings and the other settings previously 

studied.  Alternately, a transactional leader sets criteria for subordinates to perform 

accordingly, while a transformational leader inspires followers to carryout tasks and 

reach goals.  

Bass and Avolio (1994) developed a model of transformative leadership, which 

they considered exemplified by the four characteristics the leader embodies: 
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Idealized Influence.  Transformational leaders act in ways that make them 
role models. They are respected, admired and trusted. Followers identify 
with them and describe them in terms that imply extraordinary 
capabilities, persistence and determination. These leaders are willing to 
take risk. They can consistently be relied upon to do the right thing, 
displaying high moral and ethical standards.  This is also known as 
charismatic leadership. 
 
Inspirational Motivation.  These leaders embody the term “team spirit.”  
They show enthusiasm and optimism, providing both meaning and 
challenge to the work at hand. They create an atmosphere of commitment 
to goals and a shared vision. 
 
Intellectual Stimulation.  A Transformational Leader encourages 
creativity and fosters an atmosphere in which followers feel compelled to 
think about old problems in a new way. Public criticism is avoided. 
 
Individualized Consideration. Transformational leaders act as mentors 
and coaches. Individual desires and needs are respected. Differences are 
accepted and two-way communication is common. These leaders are 
considered good listeners, and along with this comes personalized 
interaction. Followers of these leaders move continually toward 
development of higher levels of potential. 

Northouse (2004) looks at transformational leadership in an educational leadership 

context and defines transformational leadership as an “exceptional form of influence that 

moves followers to accomplish more than what is usually expected of them” (p. 169).  

This is significant in that it emphasizes the notion that the leader is primarily 

responsibility for building the capacity and leadership of the teacher to understand, 

accept, implement, and ultimately assimilate innovation such as an online curriculum 

management system into the dynamics of the classroom.  “Transformational leaders also 

act as change agents who initiate and implement new directions within organizations” 

(Northouse, 2004, p. 183). It is important to remember that leadership through the change 

process is pertinent for a successful outcome, and that leadership is a process that an 

individual goes through rather than static qualities that do not change (see table below). 
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Figure 3: Transformational and Transactional Leadership Process 

 

 
 
Note: From “Multifactor Leadership Questionnaire: Third Edition by Bruce J. Avolio and Bernard M. Bass, 
2004, p. 19. 

 

 

 THEORETICAL FRAMEWORK: CONCERNS BASED ADOPTION MODEL 

In order to understand the implementation process of an innovation, it is 

imperative to identify the specific teacher concerns addressed with a particular change, 

such as technology adoption in the classroom.  Hall, Wallace, and Dossett (1973) have 

pointed out that “change is a process, not an event.”  Implementation of a technological 

innovation is not a simple action.  Hall illustrates emblematically the adoption process of 

an educational innovation.  Figure 4 below illustrates the complexity, sophistication, and 

subtlety of implementation of an innovation.  Change needs to be thought about as a 
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process of implementation (Hall, 2010).  Therefore, a theoretical change model should be 

used to study how teacher concerns affect usage of an innovation as well as factors that 

affect those concerns. 
 

 
Figure 4: The Implementation Bridge 

 

 
 
From “Technology’s Achilles Heel: Achieving high-quality implementation by G. E. Hall, 2002, Journal of 
Research in Technology Education, 42, (3), (p. 234). 

 

For this study, the Concerns Based Adoption Model (CBAM) will be used as a 

tool to identify stages of concern with regard to level of implementation of the 

innovation.  The Concerns-Based Adoption Model is an instrument developed by Hurd 

and Hall (2001) from the work of Francis Fuller at the University of Texas at Austin.  

Frances Fuller's study of teachers' concerns and anxieties (1969) revealed three phases of 
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concern that a teacher goes through (self, task, and impact) which led to the development 

of the CBAM. Fuller was the first to describe and study how feelings and perceptions 

perpetuate concerns (Sheneman, 2008). CBAM has been used by a multitude of 

educational leaders and researchers for over two decades to evaluate innovations and 

implementations of curricular and technological changes.  The model helps to shows how 

teachers most affected by change react to the implementation of the innovation (Christou, 

Eliophotou-Menon, & Philippou, 2004; Hall & Hord, 2006).  It is designed to provide 

“change facilitators with diagnostic tools” (Hall & Hord, 2006, p.35) to help individuals 

adopt an innovation, and includes three key tools used to collect relevant data: Stages of 

Concerns (SoC), Levels of Use (LoU), and Innovation Configurations (IC). 

One of CBAM’s strengths, and perhaps its justification for continued use, is its 

demonstrated flexibility (Slough & Chamberlee, 2007). Also, Anderson (2002) points out 

five themes that provide the basis for the model.  These include: (1) change is a process, 

not an event; (2) change is made by the teacher; (3) change is a personal experience; (4) 

change involves growth in feelings and skills; and (5) change can be impacted by support 

mechanisms directed toward the individual and use of the innovation. 

The Concerns-Based Adoption Model framework is designed to assist in the 

change process by describing seven Stages of Concern (SoC) teachers go through when 

faced with a change.  See Table 2.    
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Table 1: Stages of Concern (SoC) in Adopting an Innovation 
  

IM
PA

C
T 

6 Refocusing 
 
The focus is on the exploration of more universal benefits from the 
innovation, including the possibility of major changes or replacement 
with a more powerful alternative. Individual has definite ideas about 
alternatives to the proposed or existing form of the innovation. 

5 Collaboration 
 
The focus is on coordination and cooperation with others regarding 
use of the innovation. 

4 Consequence 
 
Attention focuses on impact of the innovation on students in his/her 
immediate sphere of influence. 

TA
SK

 3 Management 
 
Attention is focused on the processes and tasks of using the 
innovation and the best use of information and resources. Issues 
related to efficiency, organizing, managing, scheduling, and time 
demands are of utmost importance. 

SE
LF

 

2 Personal 
 
Individual is uncertain about the demands of the innovation, his/her 
inadequacy to meet those demands, and his/her role with the 
innovation. This includes analysis of his/her role in relation to the 
reward structure of the organization, decision-making, and 
consideration of potential conflicts with existing structures or 
personal commitment. Financial or status implications of the program 
for self and colleagues may also be reflected. 

1 Informational 
 
A general awareness of the innovation and interest in learning more 
detail about it is indicated. The person seems to be unworried about 
himself/herself in relation to the innovation. She/he is interested in 
substantive aspects of the innovation, such as general characteristics, 
effects, and requirements for use, in a selfless manner. 

0 Unconcerned 
 
Little concern about or involvement with the innovation is indicated. 

 
Note: From Measuring implementation in schools: The stages of concern questionnaire by A. A. George, 
G. E. Hall, & S. M. Stiegelbauer, 2006.  Austin, TX: Southwest Educational Development Laboratory. 

 

Each of the seven stages of concern (0-6) are grouped into broader categories or clusters 

of concerns that Hord and Hall note above in the previous paragraph: stages 0-2 are 

identified as self concerns, stage 3 is a task concern, and stages 4-6 are impact concerns. 

The ability to identify teachers’ stages of concern with regard to the innovation being 

studied through the CBAM will provide the opportunity for a thorough understanding of 
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the thoughts, feelings, and attitudes teachers have toward the usage of an online 

curriculum program for teaching science. 

SUMMARY OF LITERATURE REVIEW 

The review of the literature provides an essential understanding of standards-

based curriculum development, styles of principal leadership, ICT use in curriculum 

management, and the change theories that identify factors of influence in all of these 

processes.  

Curriculum development research used in this study encompasses the alignment 

of learning objectives, and state adopted standards.  The development of the curriculum 

uses these standards as a backbone, and the research explains the “backward design” in 

which the standards are developed, then the curriculum is designed to realign with the 

standards.  The research investigates the cyclical nature of this process in the 

development of the curriculum itself.  If the standards change, the curriculum will also 

have to be reassessed.  The research also indicates that the incorporation of pedagogical 

practices is imperative for curriculum and success to break this cycle.  Knowing the 

literature on instructional materials development, pedagogy activities, sense-making, and 

inquiry-based science is key to successful curriculums and less teacher concern.  The 

research also explores that some teachers fear hands-on instruction because they fear 

losing control of their classroom.  The 5E method is drawn upon from research to 

overcome misconceptions and reconstruct ideas about inquiry-based learning as a key to 

success in curriculum building.  

Online curriculum management systems are also covered in the research, as an 

effective instructional method that is an alternative to textbooks.  Specifically ICTs are 

examined in depth as a way to enhance student learning by increasing interest, providing 
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easier access to information, allowing active representations for both teachers and 

students, and providing timely access to feedback.  The recent changes in Texas law are 

examined that require curriculum to be solely available online, which reinforces the 

belief that online curriculum management systems are the emerging innovation.  Further 

research shows that technology tools need to prove their ease of use as a low threshold 

application, or LTA.  The research shows that LTAs must be low cost, show low use-

intimidation, be reliable, and show rewards not seen in the original application.  

Within the research, the theories of change and adoption are examined to identify 

the actions needed by teachers and principals to ensure that the transition is successful.  

Mullen (2007) notes that it is important to transform the conformist culture of the school 

by confronting the tendency of its members to resist change. The change process is 

identified, the purpose for the change, and mechanisms to support the change to ICTs and 

online curriculum.  Ease of use, the opportunity to try and evaluate, and the ability to 

observe or imagine the change are all factors in the likelihood of adoption of the new 

technology.  Within the realm of teacher concern, the research identifies the stages of 

self-concern, concern about tasks, and concern about students as factors in the process.  

These concerns all ultimately affect whether the teacher will integrate the technology into 

his/her classroom.  

There are contextual factors of time, access, student focus, teacher collaboration, 

school support systems, structures, and leadership behaviors that all influence the online 

curriculum adoption process.  The research shows that the ability for teachers to set aside 

consistent, reoccurring time in their schedules, and have 24-hour access to the product 

proves instrumental in the success of the curriculum.  In addition to these requirements, 

the technology must prove student-focused.  The learning must be meaningful to students 

and not simply help teachers ensure student mastery of standards.  The technology in the 
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online curriculum must also utilize teacher collaboration.  The research explains that 

teachers need to feel that their judgment and input is essential in the online curriculum in 

order to motivate students to enact the change and show that they believe in the adoption 

of the curriculum. In addition, there must be support systems and structure in place in 

order to facilitate a successful adoption process.  The online curriculum should align with 

schools and districts missions and goals to foster long-term use of the programs.  

Lastly, the leadership behaviors are studied in research to determine how 

differences in style determine successful adoption or implementation of these educational 

innovations in online curriculum.  The principal is identified as the leader of change, and 

his/her potential behavior and action enhances or hinders teachers from being effective 

during transition.  “Principals need deep understandings of curriculum theory in order to 

make critical decisions about what to teach and to whom” (Ylimaki, 2011, p. 11).  The 

research examines the types of leadership characteristics, styles of powers, attitudes, and 

focus that principals need to exude in order to carry out a successful cultural change.  

Transformational leadership has the potential of developing a school culture with vision, 

intellectual stimulation, and high expectations (Marsh, 2004).  This chapter breaks down 

the study of a Concerns Based Adoption Model to identify specific teachers concerns 

with the change process, and how principals can overcome potential obstacles.  The 

research will examine specific thoughts, feelings, and attitudes, and how they affect the 

usage of an online science curriculum.  
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Chapter 3: Methodology 

This chapter elaborates on how the study was conducted.  First, the focused thesis 

and research questions are restated along with the identification of the null and alternative 

hypotheses.  This section establishes the approach towards carrying out the study and 

describes the quantitative methods that were deployed.  Then, the research design dealing 

with the specific statistical methods as well as identifying the site, participants, the 

sources of data that were used, and the instruments to apply those methods are discussed.  

Data collection and analysis procedures are also identified in conjunction with detailing 

the limitations of the study.  

RESEARCH QUESTIONS 

The following questions focus the study’s inquiry.  These three questions will be 

tested and analyzed to determine if there is a significant correlation between teachers’ 

levels of concern in adoption of a new innovation and principals’ leadership behaviors. 

1. Are there differences in the types of concerns teachers have when 

transitioning from using textbooks to an online curriculum management 

system as a primary source? 

2. Is there a correlation between specific principal leadership styles and the 

teacher level of concern with regard to the use of an online curriculum 

management system? 

3. What leadership styles and behaviors of the principal, if any, facilitate and 

support the use of an online curriculum management system in the science 

classroom? 
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These questions will help guide the design and execution of the study in order to 

ascertain the relevance and significance of the findings. 

THESIS AND HYPOTHESES 

The main idea of the study is to determine if there is a relationship between a 

principal’s leadership style and a teacher’s stage of concern when adopting and 

implementing an online curriculum management as a primary curriculum source for 

teaching science. 

Research Question One 

The following hypotheses specify the relationships between the variables for 

research question one.  The null hypothesis and the alternative hypothesis are identified: 

H0:  There are no significant differences between a teacher’s level of concern 

when transitioning from the use of a textbook to an online curriculum 

management system. 

HA:  There are significant differences between a teacher’s level of concern when 

transitioning from the use of a textbook to an online curriculum 

management system. 

Research Questions Two and Three 

The following hypotheses specify the relationships between the variables for 

research questions two and three.  The null hypothesis and the alternative hypothesis are 

identified: 

H0:  There is no significant relationship between the principal’s leadership style 

and a teacher’s level of concern with regard to implementing an online 

curriculum management system and as such, no principal leadership factors 

that support teacher adoption and implementation of the curriculum. 
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HA:  There is a significant relationship between the principal’s leadership style 

and a teacher’s level of concern with regard to implementing an online 

curriculum management system, and as such, identified principal 

leadership factors that support teacher adoption and implementation of the 

curriculum. 

The quantitative design of the study helps to test these hypotheses.  The collection of 

relevant data and the use of statistical methods were then employed to decide whether or 

not to reject or accept the hypothesis in the research questions. 

APPROACH 

A quantitative methodological approach is used to carry out this particular study 

and test the null and alternative hypotheses.  Aliaga and Gunderson (2002) note that 

quantitative research helps explain phenomena by collecting numerical data that is 

analyzed using mathematically based methods.  This methodology was selected due to 

the fact that the hypotheses need to be tested and the focus of the study should determine 

if there is a correlation between the leadership style a principal employs and a teacher’s 

level of concern when implementing a new technological innovation.   

The reason for choosing this method, rather than taking a qualitative approach, is 

to evaluate the hypothesis by statistically measuring if there is a correlation between the 

categorical variable being a principal’s leadership style, such as transactional or 

transitional leadership, and a continuous variable being the stage a teacher is in with 

regard to adopting a new online curriculum program for teaching science.  In addition, a 

statistical analysis of the data will help us to analyze this effect on a significantly large 

number of teachers in order to help justify and defend the generalization of the findings. 
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In using a quantitative approach, the post-positivist theory is used as an 

ontological approach in order to look for truth or meaning in things.  This is based upon 

the belief that by studying a specific situation, action, or event in a controlled 

environment, one can generalize and apply the findings to many different situations with 

regard to teachers’ adoption of ICTs.  Empirical data is used from the study to generalize 

the findings.  While the study will hold true to the administration of the scientific method 

and the implementation of an empirical approach, the use of rational thought will also be 

utilized.  This notion of rational thought in the context of a post positivism approach is a 

practice that many researchers currently use today.  It acknowledges the belief that 

rational decision-making and interpretation is existent and needed in conducting 

quantitative research effectively and accurately by using methods that are neutral and 

focused when determining the relationship between the variables. 

METHODS 

A non-experimental quantitative methodology is employed with the study since 

survey research will be the primary method for gathering data.  As the independent 

variable in the situation cannot be manipulated or controlled, this research could be 

identified as ex post facto research (Hoy, 2010).  In this study, a principal’s leadership 

style is identified as the independent variable, or the causal factor, and a teacher’s stage 

of concern is the presumed effect, or dependent variable, that affects the independent 

variable when all other variables are controlled.  Since there are specific leadership styles 

that a principal can implore based on the multifactor leadership questionnaire, or MLQ, 

and these measurements will be used to identify leadership styles, then this variable can 

be classified as categorical.  With the use of Hall and Hord’s (2006) Concerns Based 

Adoption Model (CBAM): Stages of Concern Questionnaire (SoQC), it allows the 
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analysis of teacher concern through levels of intensity on a scale of 0 – 6; the lower the 

number, the higher level of concern in adopting the new program.  This helps classify the 

dependent variable as continuous for purposes of constructing the design and determining 

the appropriate statistical methodologies to use in studying the problem. 

The statistical test used to accept or reject the null hypothesis is that of an F-test 

by using the analysis of variance (ANOVA) model.  A p-value with alpha of less than .10 

is used to determine if there is a significant difference between factors. This difference is 

defined as a confidence interval level at 90%, which is common practice for this type of 

research and with regard to the small effect size.  This methodology allows for the testing 

and analysis of a principal’s leadership style and his or her effect on teacher concern in 

curriculum adoption.  The use of this test is important in that it helps to determine 

whether the independent and dependent variable are positively related. 

For the purposes of this study, the use of a non-experimental, grounded-theory 

study that is quantitative rather than a qualitative helps control and isolate the variables to 

be studied in order to determine the validity, or known truth of the hypothesis under 

investigation.  Quantitative data was collected through both the multifactor leadership 

questionnaire survey to identify principal leadership styles and the Stages of Concern 

Questionnaire survey given to the teachers to determine their level of concern with regard 

to adopting their online science curriculum program.  This methodology facilitates 

exploring the phenomena of teacher concern and attitudes in relation to instructional ICTs 

and school leadership. 

RESEARCH DESIGN 

This is a non-experimental survey because no control or treatment group was 

needed in order to test the hypothesis.  In addition, a cross-sectional study model was 
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used because the participants were not surveyed over time, but rather at a single, specific 

point in time in order to gather set data.  The design of the study was contingent upon 

gathering a substantial sample of the population being analyzed, which occurred.  In 

chapters four and five, the findings are generalized for Texas educators, primarily 

teachers, which was the base population sampled for the study. 

Sample 

In order to have an unbiased study, an equitable sample of teachers from thirty-

four urban middle schools were chosen to complete the survey in four major urban 

districts.  All full-time middle school science teachers from each of these schools were 

identified to participate in the study.  This stratified sample size was comprised of thirty-

four urban schools with demographically data of at least 60% of the students identified as 

economically disadvantaged.  The surveys were distributed online to 273 possible 

participants and with the approval of the district to selected middle school science 

teachers.  Participation in the study was voluntary and all research compliance and ethics 

policies were followed. 

Participants 

The participants of this study were chosen from thirty-four participating Texas middle 

schools in four large urban districts.  Convenience sampling was used to identify the 

schools and participants due to prior relationships with regard to dependability and full 

involvement in the study.  A prescreening tool was used to ensure that participants have 

not used an online curriculum management system as their core curriculum in the past, 

and that participants have proficient technology skills.  The TEA approved, open-source 

STAR chart survey was used to determine basic technology skills of each participant.  

The participants for this study were selected using the following general criteria: 
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1. The participant is a teacher in one of the 34 identified urban middle schools. 

2. The participating teacher teaches 6th, 7th, or 8th grade science. 

3. The participating teacher is using STEMscopes™ as the primary resource to 

teach science.  

4. The participating teacher scored at least proficient on the STAR chart survey 

for showing basic technology skills. 

Of the 273 participants that were sent the survey, 114 completed the survey with a 

response rate of 42%.  After eliminating participants that failed to fully complete the 

survey in addition to participants that did not meet the pre-screening basic technology 

requirements, 74 participants remained with data that could be fully analyzed. 

Site 

Since the study is focused on understanding how the adoption of new online 

curricula for use in science classrooms is impacted by perceived principal leadership with 

regard to the concern of the teacher in the adoption process, the site is bounded by the 

context of Texas public school districts.  In order to get a true sample, the study focuses 

particularly on urban schools’ adoption of online curriculum for science.  The schools are 

urban middle schools serving 6th-8th grade in diverse geographic locations across the state 

of Texas.  The four urban districts are described below in Table 3. 
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Table 2: Size and Location of Participating Urban Districts  

District        Size 
 
       Location 

 
Average Student Population 

District 1 Urban, Large 
 
San Antonio area 

 
                95,000  

District 2 Urban, Large 
 
Austin area 

 
                45,000 

District 3 Urban, Medium 
 
Rio Grande Valley area 

 
                18,500 

District 4 Urban, Small 
 
El Paso area 

 
                  4,000 

 

In order for the sample to be reliable and valid, all districts were identified and verified as 

having adopted STEMscopes™ as their official supplemental science material through 

the Texas Education Agency’s electronic instructional materials ordering system.  All 34 

schools involved in the study from the four large urban Texas school districts were 

verified as having officially adopted STEMscopes™ as the primary supplemental science 

curriculum 

Using methods such as cross-sectional, stratified, and voluntary participation help 

to control validity threats to the experiment such as bias and history.  This design allows 

for an accurate analysis in determining if there is a positive, negative, or no effect from a 

principal’s leadership style regarding whether a teacher adopts the ICT program in the 

classroom. 

INSTRUMENTATION 

In order to ensure reliability and validity of data that is collected for the study, 

two tested, proven instrumentations were used for analysis. 

Stages of Concern Questionnaire 

In order to determine a teacher’s level of concern through this adoption process, 

the Stages of Concern Questionnaire (Appendix 1, page 65) was used.  This survey 



 
51 

instrument was development by Gene Hall and Shirley Hord (2006) with the intent to 

develop a tool to measure teachers' attitudes toward implementing a new change.  This 

study looks at the adoption of an online curriculum management system as the change for 

implementation in the classroom. Southwest Educational Development Laboratory, 

SEDL, holds the copyrights to the questionnaire and permission will be obtained to use 

the survey for this research study. 

The construction of the questionnaire consists of 35 items in statement form that a 

teacher responds to based on his or her attitude toward the innovation being adopted. 

Teachers were able to choose from eight indicative responses on a Likert scale for each 

item, which ranged from 0-7.  The range began with 0, when a teacher’s answer to the 

question is “not true of me now,” up to a 7 with the teacher responding with “very true of 

me.”  The higher the number selected by the participant on the scale, the higher their 

level of concern.  The statements associated with each stage of concern are then added 

together to create a composite raw score for each of the seven stages of concern.  Since 

each of the six identified stages of concern have five statements associated with it, the 

possible range of scores for each stage of concern is zero to thirty-five.  This process then 

allowed for the placement of the teacher along one of the seven increasing, continuous 

stages of concern ranging from: (0) Awareness, (1) Informational, (2) Personal, (3) 

Management, (4) Consequence, (5) Collaboration, and (6) Refocusing. 

Reliability and Validity 

The Stages of Concern Questionnaire was tested for reliability, internal 

consistency, and validity as elaborated in the Measures of Implementation in Schools: 

The Stages of Concern Questionnaire (Hall, Hord, & Stiegelbauer, 2006).  A test-retest 

reliability analysis helped to determine if the instrument consistently measured what it 
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was intended to measure.  Initial reliability was deemed sufficient, as the test-retest 

reliability was .65 to .86. Additional research studies have continued to back up the 

Stages of Concern Questionnaire's reliability, internal consistency, and validity (Hord & 

Hall, 2006). 

Multifactor Leadership Questionnaire 

To best measure the principals’ leadership styles, the Multifactor Leadership 

Questionnaire, MLQ, was used as the instrument to determine if the independent variable 

of the study had any effect as the treatment of the study.  The MLQ was chosen because 

it is the most widely used instrument to measure transformational leadership qualities 

(Northouse, 2004). The current MLQ5X is the specific survey that was sent to 

participants.  It contains 45 items in statement form that must be rated on a Likert scale 

ranging from 0 to 4.  While there are four main categories to measure transformational 

leadership in the MLQ, there are also two other categories that principals will be rated on 

in the survey – transactional leadership and passive/avoidant behavior.  The MLQ 

measures the teacher’s perceptions as to how they perceived their leader‘s behaviors and 

attributes.  Since the teacher was the only person taking the survey and not the principal, 

the focus is on the perceived leadership styles that the teacher thinks his or her principal 

embodies and portrays.  Table 2 shows how the categories or styles of leadership of the 

principal will be rated: 

 
  



 
53 

Table 3: Multifactor Leadership Questionnaire Leadership Styles 
 

Transformational Leadership IIA Idealized Influence Attributes 
 IIB Idealized Influence Behaviors 
 IM Inspirational Motivation 
 IS Intellectual Stimulation 
 IC Individualized Consideration 
   
Transactional Leadership CR Contingent Reward (Constructive) 
 MBEA Managed-by-Exception: Active (Corrective) 
   
Passive-Avoidant Behaviors MBEP Managed-by-Exception: Passive (Passive) 
 LF Laissez-Faire (Avoidant) 
   

Note: Adapted from Bass and Avolio, 1994 

Reliability and Validity 

The reliabilities for each of the six leadership factor scales ranged from .63 to .92 

in the initial sample set which exceeds the standard cut-offs for internal consistency. 

Validity studies were also conducted using fourteen samples that were used to validate 

and cross-validate the MLQ 5X (Avolio & Bass, 2004). 

DATA COLLECTION PROCEDURES 

The collection of data for this study was primarily collected through online survey 

methods.  Once participating districts and schools were identified, those teachers were 

sent a secure method to access and complete an online survey on the technology 

prerequisites questionnaire, stages of concern questionnaire, and multifactor leadership 

survey rating of his or her principal.  Of the 273 middle school science teachers in the 34 

middle schools that were sent the online survey, 74 were analyzed by screening for 

technology prerequisite skills, an overall completion rate of 27%.  Each participant that 

was part of the study completed both the MLQ and SoCQ for analysis. 

Administrative access to both of the online survey databases allowed important 

information to be entered, such as survey deadlines and an option to enter a personal 
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message to participants; this aided in the organization and collection of the data.  

Participants had opportunity to complete the survey within a 30-day period.  Since both 

of the surveys were administered with a Likert scale method, the data collection was 

collected and input into a master SPSS file.  Appendix B and C provides a sample of each 

of the SoCQ and MLQ surveys that were administered for data collection.  All data has 

been processed, analyzed, and interpreted to determine if there was a significant 

relationship between the findings from the MLQ survey and the SoCQ survey.  This data 

collection practice along with reliable survey instructions ensures that the statistics 

derived from this study are accurate.  This is of utmost importance since the information 

has major implications for school leadership and future online curriculum adoption 

procedures.  

DATA ANALYZING PROCEDURES 

The results of the study were analyzed and evaluated to determine the 

effectiveness of the study and whether or not the hypothesis was supported.  After the 

data was collected, it was then disaggregated and coded using an appropriate and proven 

statistical method for analyzing categorical independent variables and their relationship to 

continuous dependent variables.  When analyzing data from the MLQ, the instrument 

identified the leadership style of the principal within one of nine levels of leadership.  

The data from the SoCQ questionnaire provided statistics to determine the level of 

concern the teacher had with regard to the implementation of the online curriculum 

program.  The teachers’ scores on the SoCQ were then correlated with each of the 

identified leadership styles within each participating school to identify possible 

relationships between the teacher’s level of concern of and the elements of leadership 

effectiveness of the principal.  
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  An Analysis of Variance (ANOVA) was then run to determine if there was any 

statistical relationship between the predominately identified leadership style of the 

principal, as perceived by the teacher, along with the stage of concern that the teacher 

identified with in regard to the adoption of the program, STEMscopes, based on the 

SoCQ findings.  In order to control other variables that could have influenced the 

dependent variable, or the teacher’s level of concern, additional data that had an influence 

on this decision was collected such as teacher experience and education level.  

Limitations of participant confidentiality and anonymity limited the ability for further 

identification metrics and demographical data to be collected and analyzed.  The 

collected demographic data was controlled when running the statistical model.   

Using the ANOVA model and conducting an F-test through the SPSS software 

program created a cross-comparison study of the two variables to determine if there was 

any statistical relation between the outcomes of the two survey instruments.  If there was 

a p-value with alpha less than .10, thus determining at least one correlation pair to be 

statistically distinct, then the Tukey method was employed to conduct a pairwise 

comparison to determine which two means are significantly different from each other.  

This is further known as a post-hoc comparison (David, 2011).  As with any study, 

questions and issues may arise that will lead to further probing and investigation of the 

topic. 

LIMITATIONS OF THE STUDY 

Limitations of this study are due to the design constraints of the study and its use 

of a post positivism, quantitative approach to analyzing this issue.  First, because the 

study is a quantitative, non-experimental study, it provides a statistical unbiased analysis 

of the relationship between principal leadership styles and teacher concern in technology 
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innovation adoptions for the classroom.  However, this approach is limited in detail, 

because there is not an opportunity within the design of this study to analyze and interpret 

data to identify the actual thoughts and attitudes of the participants or to determine causes 

for their concerns.  

In addition, the findings of the study will only relate to schools in Texas, as the 

teacher can perceive different technological innovations for the classroom in different 

ways.  Generalization of the study will also be limited, as only 34 out of over 5,000 

middle schools in the state of Texas will be analyzed.  Thus, the responses of the 

participants cannot be generalized to be applicable for all Texas science teachers going 

through the online curriculum adoption and implementation process, especially in 

suburban and rural districts since the focus is on urban schools.   

Additional limitations include the online system being analyzed, STEMscopes™, 

as a truly new innovation that has yet to be validated or studied for reliability.  The study 

was conducted only 3-4 months after the teachers and schools gained access to the 

system; thus, the study does not take a long-term focus on the change and process that the 

teacher goes through in adopting online curriculum.  However, this study gives a 

snapshot look at the initial usage and concerns that teachers do have in using online 

curriculum programs.  The researcher is directly involved in directing the STEMscopes™ 

online curriculum project at Rice University; however, since the project is directly being 

evaluated rather than used as the innovation change, bias was controlled effectively. 

CHAPTER SUMMARY 

The methodology of this study is enacted to help facilitate the understanding of 

ICT adoption of teachers and principal leadership styles by focusing on the central 

inquiry of the three main research questions. These questions ascertain concerns of 
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educators pertaining to the transition from textbooks to online curriculum as a primary 

instructional curriculum and resource materials, the correlations between leadership 

styles in principals during curriculum adoption, and which leadership styles facilitate and 

support the implementation of online curriculum management. The thesis and hypotheses 

are also developed to help determine whether the relationship between leadership styles 

and teacher concern during curriculum development and implementation is significant or 

null.  

A non-experimental quantitative approach was used by collecting numerical data 

through online surveys of teachers from 34 public schools in four medium to large urban 

districts throughout the state of Texas. The participants met criteria set in the study and 

covered a varied subject set, in this case science.  A thirty-five-question and forty-five-

question survey identified the stages of concern in teachers and leadership styles in 

principals, using separate questionnaire types based on roles. The reliability and validity 

for the surveys were tested for consistency to validate the data. The findings only relate to 

schools in Texas and cannot be generalized to apply to all science teachers, due to limited 

field test size and sample. 
  



 
58 

Chapter 4: Research Findings 

This chapter elaborates on the initial findings and results of the study.  Each 

research question is addressed by identifying if the null hypothesis was affirmed or if the 

alternative hypothesis was accepted in its place.  After identifying the hypothesis, the 

results from the analysis of the study are expanded to determine if the findings have any 

implications or effects on the adoption of online curriculum management systems by 

teachers and a principal’s leadership style on that campus.   

The purpose of the study is to examine the effects of a school principal’s 

leadership style on teacher’s adoption of an instructional and communication technology 

(ICT) in the classroom.  The research questions and hypotheses were tested to determine 

if any correlation or distinction exists between teacher concerns in adopting an ICT and 

between school leadership styles and a teacher’s stage of concern in the adoption process.  

The research questions include:  

1. Are there differences in the types of concerns teachers have when 

transitioning from using textbooks to an online curriculum management 

system as a primary source? 

2. Is there a correlation between specific principal leadership styles and the 

teacher level of concern with regards to the use of an online curriculum 

management system? 

3. What leadership styles and behaviors of the principal, if any, facilitate and 

support the use of an online curriculum management system in the science 

classroom? 
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RESULTS FOR QUESTION ONE 

The first research question asks whether there are any significant differences 

between the stages of concern teachers have when transitioning from using textbooks to 

an online curriculum management system.  The hypotheses used for testing were as 

follows: 

H0:  There are no significant differences between a teacher’s level of concern 

when transitioning from the use of a textbook to an online curriculum 

management system. 

HA:  There are significant differences between a teacher’s level of concern when 

transitioning from the use of a textbook to an online curriculum 

management system. 

To answer the first question of whether or not these differences were distinct and 

relevant, teacher participant’s results from their Stages of Concern Questionnaire (SoCQ) 

were analyzed using a one-way analysis of variance (ANOVA) at alpha level .10.  Each 

of the seven stages of concern was paired with each other for a cross-comparison of the 

stages to ensure all combinations were analyzed.  After the ANOVA was run and it was 

determined that at least one correlation of distinction existed between variables, the 

Tukey method was then employed to calculate and determine the difference between each 

stage.  This means that the null hypothesis was rejected and the alternative hypothesis 

accepted, in the fact that at least one pair of the stages of concern was significantly 

different. 
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Table 4: Significant Differences Between Stages of Concern in Teacher Adoption of 

STEMscopes™ 
 

Stages Significant Difference 
 

Stage 0-Stage 1 NO 
Stage 0-Stage 2 NO 
Stage 0-Stage 3 YES 
Stage 0-Stage 4 NO 
Stage 0-Stage 5 NO 
Stage 0-Stage 6 YES 
Stage 1-Stage 2 NO 
Stage 1-Stage 3 NO 
Stage 1-Stage 4 NO 
Stage 1-Stage 5 YES 
Stage 1-Stage 6 NO 
Stage 2-Stage 3 NO 
Stage 2-Stage 4 NO 
Stage 2-Stage 5 YES 
Stage 2-Stage 6 NO 
Stage 3-Stage 4 YES 
Stage 3-Stage 5 YES 
Stage 3-Stage 6 NO 
Stage 4-Stage 5 NO 
Stage 4-Stage 6 NO 
Stage 5-Stage 6 YES 

  
 

The Tukey analysis revealed that while significant differences did not occur between 

each stage of concern, there were differences shown among many of the stages.  As noted 

above, significant differences were evident between the following stages of adoption with 

which a teacher participant identified as being in during the adoption of the online 

science curriculum program, STEMscopes™: (0) unconcerned – (3) management,  

(0) unconcerned – (6) refocusing, (1) informational – (5) collaboration, (2) personal – 

(5) collaboration, and (5) collaboration – (6) refocusing. 
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This same analysis can be applied using these results to examine the broader 

categories or clusters of concern.  When looking at the results through the clustering of 

the stages (0-2 self concern, 3 task concern, 4-6 self concern) the following differences 

are noted between the clusters:  self – task, self – impact, self – impact, self – impact, task 

– impact, impact – impact.  Significant differences occurred more frequently (3 times) 

between the self – impact relationship more than any other concern cluster comparison.   

These distinctions help to further understand the dynamics of an individual’s 

thoughts and feelings involved in change that ultimately affect performance.  While these 

concerns are ever changing, this snapshot of methodology offers the ability to explore the 

differences between and among the different stages of concern in which a teacher self-

identifies. This also allows a glimpse of how these stages impact the teacher generic 

competencies and professional learning of the innovation, specifically in the case of an 

online science curriculum management system. 

RESULTS FOR QUESTION TWO AND THREE 

To answer the second and third question about teacher concern and principal 

leadership styles with regard to the use of the online curriculum management system, a 

questionnaire survey was administered to the identified sample set of teachers that 

included the Stage of Concern Questionnaire, the Multifactor Leadership Questionnaire, 

and the STAR (School Technology and Readiness) teacher technology survey.  The 

STAR survey identified users that did not meet adequate proficiency standards with the 

use of technology.  Therefore, the results of users that did not meet these standards were 

excluded from the analysis so that the focus could be on ability of the participant to 

utilize the online curriculum in his or her classroom rather than the ability to use the 
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technology itself.  This pre-screening tool helped to control the technology proficiency 

levels among participating teachers in the study. 

In order to test research question two for determining if a correlation exists 

between principal leadership styles and a teacher’s stage of concern, the following null 

and alternative hypotheses were identified: 

H0:  There is no significant relationship between the principal’s leadership style 

and a teacher’s level of concern with regard to implementing an online 

curriculum management system, and as such, no principal leadership 

factors that support teacher adoption and implementation of the curriculum. 

HA:  There is a significant relationship between the principal’s leadership style 

and a teacher’s level of concern with regard to implementing an online 

curriculum management system, and as such, identified principal 

leadership factors support teacher adoption and implementation of the 

curriculum. 

In regards to research question two, the focus was to identify if there was any statistical 

significance between each stage of concern (0-6: unconcerned, informational, personal, 

management, consequences, collaboration, and refocusing) with adoption and perceived 

principal leadership style (transformational, transactional, and passive-avoidant), each 

stage was analyzed using a multivariate factor analysis to determine if correlation existed.    

According to the findings, a significant correlation was found between the stages 

of concern and at least one principal leadership style thus rejecting the null hypotheses 

and accepting the alternative.  This lead to the explanation and discovery of research 

question 3 in which the null hypotheses was rejected and the alternative hypotheses was 

accepted.   
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In addition, leadership aspects were analyzed within each leadership style: 

transformational: idealized attributes (IIA), idealized behaviors (IIB), inspirational 

motivation (IM), intellectual stimulation (IS), and individual consideration (IC); 

transactional: contingent reward (CR), managed-by-exception: active (MBEA); and 

passive-avoidant: managed-by-exception: passive (MBEP), and laissez-faire (LF). This 

analysis was used to drill down and determine if any key aspects within each leadership 

style were also significantly correlated with a teacher’s level of concern.  This specific 

level of detailed analysis will help decipher if certain key aspects of principal leadership 

influence or impact which stage of concern a teacher identifies with when adopting new 

curricular innovations such as STEMscopes™. 

The results of the Stages of Concern Questionnaire and the Multifactor 

Leadership Questionnaire from each participant were compared and analyzed using a 

one-way ANOVA to associate p-value with alpha (α=.10).   This sets up a 90% 

confidence interval level meaning that there is ninety percent confidence that the results 

of the study are valid and true.  If the p-value was less than alpha, the null hypothesis 

(H0) was rejected and the alternative hypothesis (H1) was accepted in its place.  If p-value 

is greater than alpha, the null hypothesis was then retained.   

Teacher Concern Stage 0 and Perceived Principal Leadership Styles 

When analyzing teachers that identified with stage 0: unconcerned in relation to 

his or her perceived principal leadership style, the results revealed the following: 
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Table 5:  Correlations Between Teacher Concern Stage 0: Unconcerned and Perceived 
Principal Leadership Styles and Aspects 

 
Leadership Style p-value Significant Relationship 
Transformational 0.672311 NO 

Transactional 0.666147 NO 
Passive-Avoidant 0.672311 NO 

   
Leadership Style 

Aspects p-value Significant Relationship 

IIA 0.220692 NO 
IIB 0.032727 YES 
IM 0.409243 NO 
IS 0.387294 NO 
IC 0.221391 NO 
CR 0.014988 YES 

MBEA 0.802082 NO 
MBEP 0.660345 NO 

LF 0.295157 NO 
 

 

The results of the ANOVA uncovered Stage 0 teacher’s level of concern is not 

significantly correlated with any of the principal leadership styles at the alpha level .10 

between the mean of the stages of concern and perceived principal leadership style of a 

participant.  However, Stage 0 is significantly correlated with a key aspect of perceived 

principal leadership styles in transformational behaviors such as idealized behaviors 

(IIB).  In addition, the stage is also highly correlated with the transactional leadership 

aspect of contingent reward (CR).  It is an intriguing find that stage of concern 0, which 

places teachers as being unconcerned about the adoption, is correlated to perceiving his 

or her principal as exhibiting idealized behaviors of a transactional leader.  In addition, 

however more plausible, is the notion that a relationship exists between a teacher’s level 

of inactivity or apathy with implementing the online curriculum program and perceiving 

the principal as exhibiting behaviors of carrying out expectations of the teacher through 

the distribution of rewards and consequences. 
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The following scatter plots also help to illustrate the varying distribution of 

relationship with regard to the three major styles of leadership: 
 

 
 

Figure 5: Scatter Plot of Teacher Concern Stage 0 and Perceived Leadership Styles 
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Teacher Concern Stage 1 and Perceived Principal Leadership Styles 

The regression model was also run to determine if there was any significant 

correlation between teacher’s who identified as being in stage 1, also known as the 

informational stage, of their online curriculum adoption and perceived principal 

leadership styles including behaviors, attributes, and actions.  In stage 1, a teacher would 

be classified as having a general awareness of the adopted curriculum, STEMscopes™ 

and would be interested in knowing more about it  (George, Hall, and Stiegelbauer, 

2006); however, it seems as if the teacher is still not invested in the implementation or 

use, but rather just the general overall characteristics of the program. 
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Table 6:  Correlations Between Stage of Concern 1: Informational and Perceived 
Principal Leadership Styles and Aspects 

 
Leadership Style p-value Significant Relationship 
Transformational 0.21243 NO 

Transactional 0.106587 NO 
Passive-Avoidant 0.240456 NO 

   
Leadership Style 

Aspects p-value Significant Relationship 

IIA 0.028891 YES 
IIB 0.107488 NO 
IM 0.752987 NO 
IS 0.633111 NO 
IC 0.4180 NO 
CR 0.505746 NO 

MBEA 0.152532 NO 
MBEP 0.952311 NO 

LF 0.599942 NO 
   

 

As evidenced from the data table above, there is no significant correlation between a 

level of concern stage 1: informational and perceived transformational, transactional, or 

passive-avoidant leadership.  However, the analysis does show that there is a significant 

relationship between this stage and a teacher’s perception of the principal as holding 

idealized influencing attributes of a transformational leader. 

The wide distribution of correlated responses, in regard to the different leadership 

styles, are evident in the following graphs: 
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Figure 6: Scatter Plot of Teacher Concern Stage 1 and Perceived Leadership Styles 
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Teacher Concern Stage 2 and Perceived Principal Leadership Style 

 Teachers in stage two, identified as the personal stage, are implementing and 

using the program, and thus beginning to investigate the demands of the program and 

whether it is a worthy benefit with regard to costs.  A true focus on personal commitment 

is the primary concern of teachers in this stage. The findings from the analysis of stage 

two and perceived principal leadership styles as well as key aspects of each of the 

leadership styles are noted in table seven. 

 
Table 7:  Correlations Between Teacher Concern Stage 2: Personal and Perceived 

Principal Leadership Styles and Aspects 
 

Leadership Style p-value Significant Relationship 
Transformational 0.252172 NO 

Transactional 0.264255 NO 
Passive-Avoidant 0.540413 NO 

   
Leadership Style 

Aspects p-value Significant Relationship 

IIA 0.242267 NO 
IIB 0.907923 NO 
IM 0.167641 NO 
IS 0.356218 NO 
IC 0.442355 NO 
CR 0.470237 NO 

MBEA 0.351255 NO 
MBEP 0.680061 NO 

LF 0.382136 NO 
   

 

The findings from the stage 2 relationship between perceived leadership styles and 

aspects with regard to research question 2 show that there are no significant correlations 

between any leadership style and leadership behavior, attribute, or action with regard to 

this study on teacher level of concern with regard to adopting online curriculum 

management programs instead of traditional classroom textbooks for learning science. 
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 The scatter plots also reveal that none of the leadership styles were even close to 

being considered statistically significant when running the regression analysis with a 

confidence level of .90. 

 
Figure 7: Scatter Plot of Teacher Concern Stage 2 and Perceived Leadership Styles 
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Teacher Concern Stage 3 and Perceived Principal Leadership Styles 

With regard to stage 3, also known as the management stage, the teacher begins to 

move from how the online curriculum will directly affect oneself to how the curriculum 

system can best be used for efficiency and organizing within the classroom.  This is the 

stage where teachers begin to really see how the curriculum program can best be utilized 

to help teach the mandated science standards.  In stage 3, teachers begin to move from the 

focus of the program on one’s self (stages 0-2) to the task and functionality of the 

program within the instructional framework of the class. 
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Table 8:  Correlations Between Teacher Concern Stage 3: Management and Perceived 
Principal Leadership Styles and Aspects 

 
Leadership Style p-value Significant Relationship 
Transformational 0.864626 NO 

Transactional 0.90288 NO 
Passive-Avoidant 0.384793 NO 

   
Leadership Style 

Aspects p-value Significant Relationship 

IIA 0.228571 NO 
IIB 0.017222 YES 
IM 0.484406 NO 
IS 0.155566 NO 
IC 0.093867 YES 
CR 0.053785 YES 

MBEA 0.751635 NO 
MBEP 0.448041 NO 

LF 0.979415 NO 
   

 

When controlling for other factors and running an ANOVA to determine if a 

correlation exists between the management stage and principal leadership, several 

correlations emerged within aspects of the principal leadership behaviors, actions, and 

attributes.  Of the three major leadership styles (transformational, transactional, and 

passive-avoidant), no relationship was found to be statistically significant (with a p-value 

of less than .10).  Per the analysis with regard to key leadership aspects within each 

leadership style, a statistically significant correlation was found between stage 3 of a 

teacher’s level of concern and transformational leadership: idealized behaviors (IB) and 

individual consideration (IC).  In addition, the transactional subcategory of contingent 

reward (CR) was found to be highly correlated within this stage. 
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Figure 8: Scatter Plot of Teacher Concern Stage 3 and Perceived Leadership Styles 
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Teacher Concern Stage 4 and Perceived Principal Leadership Styles 

The fourth stage of concern is focused on consequence, or rather the online 

curriculum’s impact on student learning within his or her “immediate sphere of 

influence” (George, Hall, and Stiegelbauer, 2006).  This is where the primary drive of the 

concern is not on task as was the emphasis in stage 3.  It has now changed to what impact 

the program is making especially with regard to student learning outcomes and 

achievement.  A regress analysis was run and the findings are exhibited in table nine. 

 
Table 9:  Correlations Between Teacher Concern Stage 4: Consequence and Perceived 

Principal Leadership Styles and Aspects 
 

Leadership Style p-value Significant Relationship 
Transformational 0.178173 NO 

Transactional 0.074647 YES 
Passive-Avoidant 0.806446 NO 

   
Leadership Style 

Aspects p-value Significant Relationship 

IIA 0.449216 NO 
IIB 0.933318 NO 
IM 0.456997 NO 
IS 0.947223 NO 
IC 0.999453 NO 
CR 0.6652 NO 

MBEA 0.252416 NO 
MBEP 0.791112 NO 

LF 0.704303 NO 
   

 

 The results from the regression analysis show that there is a statistically 

significant correlation between teacher’s level of concern at stage 4 and transactional 

principal leadership styles.  This finding is also significant because a stage of concern is 

significantly correlated to a principal’s leadership style.  The discussion of the findings in 

chapter 5 will bring further elaboration of this result with implications for further 

research and practice.  With regard to the other leadership styles and aspects within all of 
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the compared styles, no statistical relationship was evident with an alpha set at .10.  The 

following scatter plots help show the relationship between data points in all three 

leadership styles. 

 
Figure 9: Scatter Plot of Teacher Concern Stage 4 and Perceived Leadership Styles 
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Teacher Concern Stage 5 and Perceived Principal Leadership Styles 

Collaboration is the name for stage 5 where the teacher moves from being 

primarily focused on the online curriculum program’s impact on his or her students to 

how the teacher can effectively coordinate and work with others regarding the use of the 

program to further enhance its effectiveness in the classroom.  In this stage the teacher is 

still focusing on the overall theme of impact. 
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Table 10:  Correlations Between Teacher Concern Stage 5: Collaboration and Perceived 
Principal Leadership Styles and Aspects 

 
Leadership Style p-value Significant Relationship 
Transformational 0.090136 YES 

Transactional 0.225789 NO 
Passive-Avoidant 0.880607 NO 

   
Leadership Style 

Aspects p-value Significant Relationship 

IIA 0.122566 NO 
IIB 0.556291 NO 
IM 0.693096 NO 
IS 0.352473 NO 
IC 0.575589 NO 
CR 0.032931 YES 

MBEA 0.76316 NO 
MBEP 0.720411 NO 

LF 0.962418 NO 

 

 

 Using a one-way ANOVA to determine if any of the aspects of principal 

leadership styles were significantly correlated, the analysis above shows the stage 5 level 

of concern a teacher has with regard to the adoption of the online curriculum program is 

highly correlated with transformational leadership.  In addition, the relationship between 

stage 5 concern and a key leadership aspect of contingent-reward (CR) was also found to 

be significant.  Stage 5, as in stage 4, also helps to shape the focus of the discussion and 

implications for the findings, since transformational leadership is seen to be associated 

with a teacher’s concern for collaboration and coordination of the program.  The scatter 

plots also help to illustrate these effects. 
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Figure 10: Scatter Plot of Teacher Concern Stage 5 and Perceived Leadership Styles 
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Teacher Concern Stage 6 and Perceived Principal Leadership Styles 

In the last stage of concern from the SoCQ (which is still analyzing the overall 

goal of impact as in stages 4 and 5), this stage, called refocusing, is primarily 

concentrated on finding more ways to maximize the benefits of the online curriculum 

program including providing feedback or adapting changes to maximize student 

outcomes.   

 
Table 11:  Correlations Between Teacher Concern Stage 6: Refocusing and Perceived 

Principal Leadership Styles and Aspects 
 

Leadership Style p-value Significant Relationship 
Transformational 0.340578 NO 

Transactional 0.056341 YES 
Passive-Avoidant 0.702843 NO 

   
Leadership Style 

Aspects p-value Significant Relationship 

IIA 0.389073 NO 
IIB 0.613855 NO 
IM 0.429499 NO 
IS 0.433927 NO 
IC 0.943786 NO 
CR 0.614908 NO 

MBEA 0.04477 YES 
MBEP 0.415729 NO 

LF 0.480563 NO 

 

 

 Running a regression analysis with ANOVA, the findings reveal that there is a 

significant correlation between stage 6 teacher level of concern and transactional 

leadership.  A p-value was found at 0.056341, which is less than the alpha set at .10 with 

a confidence interval of .90.  This finding is also important because it relates with stages 

4 and 5 to show that there is a significant correlation between several teacher stages of 

concern with regard to adopting online curriculum management and the leadership style 
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of the principal.  In addition, the active leadership aspect managed-by-exception (MBEA) 

was also found to be highly correlated to stage 6.  MBEA focuses on the leader 

monitoring task execution for problem correction with the follower  in order to maintain 

current performance levels (Bass and Avolio, 2004).  The graphs also help illustrate the 

results of this regression analysis for stage 6. 

 

 
Figure 11: Scatter Plot of Teacher Concern Stage 6 and Perceived Leadership Styles 
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CHAPTER SUMMARY 

This chapter presented the results of the study based on the implementation and 

execution of the methodology as discussed in chapter 3.  Findings were revealed through 

analysis of the statistical regression model ANOVA that was run to determine if there 

were significant differences or correlations among the variables addressed to answer the 

research questions.  A ninety percent confidence interval level was used to determine 

significance at an alpha level of .10.  The alternative hypothesis was accepted if the p-

value was less than the alpha, and the null hypothesis was retained if the p-value was 

greater than the alpha. 

For research question one, the alternative hypothesis was accepted since 

differences between the teachers’ stages of concern (0-6) were found to be significant in 

several combinations.  The Tukey method uncovered these differences by showing that 6 

of the 21 possible combinations of stages were highly correlated. These findings lead to 

the discussion of what distinctions accounted for significant differences between these 

stages, which will be further discussed in chapter 5.  Also, basic descriptive statistics 
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where given to show what stages the sample teacher population primarily identified with 

when the survey was taken. 

For research questions two and three, the regression model was run with each of 

the seven stages of concern (0-6) and the principal leadership styles, as well as key 

aspects (behaviors, attributes, and actions) that were identified with transformational, 

transactional, or passive-avoidant leadership.  The findings showed that stages 4 and 6 

were highly correlated to transactional leadership and that stage 5 was highly correlated 

to transformational leadership.  Stages 0-3 were not found to be correlated with any 

principal leadership style; however, several key aspects of each leadership style were 

found to be statistically related to other stages.  The findings of these correlations, in both 

the overall leadership styles as well as the key aspects, will be discussed further in 

chapter five.  In addition, the implications of the results will also be considered for 

practice with regard to audience, and recommendations for further research will be given.  
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Chapter 5: Discussion, Implications, and Recommendations 

In this chapter, conclusions will be drawn from the analyses of the data collected 

from a survey on teacher concerns and perceived principal leadership styles from urban 

area middle school teachers who adopted STEMscopes™, an official state approved 

online curriculum for teaching science.  The data collected provides information that 

answers the study’s research questions and was analyzed using a quantitative statistical 

regression model to identify significant differences and correlations between the two 

variables. 

First, a discussion of the findings will be elaborated on based on the results of the 

study from chapter 4.  This section interprets the findings based on each of the research 

questions and presents general conclusions based on the outcome.  Then, implications 

and impact of the research will be drawn and presented especially with regard to how the 

findings can help influence teacher professional development and school leadership.  

Finally, recommendations for future research and evaluation on this topic will also be 

given. 

RE-STATEMENT OF THE PROBLEM 

In 2010, the Texas State Board of Education issued a proclamation for the first 

time that called for instructional materials to be delivered solely online, rather than in 

textbooks, in fifth through eighth grade and high school science.  This means that districts 

will not receive textbooks for students, but are expected to access online content in order 

to teach the newly revised science TEKS as the primary instructional resource.  The 
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ramifications for this proclamation changes the landscape of how teachers will be able to 

teach science as well as other subjects.  Without textbooks, teachers must be able to 

easily and proficiently use ICTs to teach.  However, little has been done to support, train, 

or notify teachers of this very important and significant change.  In addition, a number of 

technologies have been in use in the science classroom; however, their effects on teacher 

instruction and student achievement also remain under researched (Park & Slykhuis, 

2008).  Thus, concern regarding the transition from textbooks to online curricula and how 

the leadership of this change will impact successful assimilation are fully warranted to 

conduct a dynamic and meaningful study of this process. 

PURPOSE OF THE STUDY 

While there has been extensive research focusing on teacher use of technology 

and the need for more ICTs in the K-12 classroom (National Center for Educational 

Statistics, 2002), little research has been done on how ICTs influence and impact the 

adoption and assimilation process in the classroom.  Therefore, the main intent of the 

study will be to determine if there is a significant correlation between teachers’ levels of 

concern in adoption of a new innovation and the principals’ leadership styles during this 

transition.  Because successful implementation of a technological innovation is not an 

event but a process, it is important to identify and frame all of the variables that impact 

this change.   

While teachers across the state of Texas embark upon the transformation from 

using textbooks to online curriculum management systems as the primary tool to teach 

students science, this study will help to identify the attitudes, beliefs, and feelings of 

teachers as this process occurs.  In addition, the study will look at contextual factors, 
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particularly leadership, that facilitate or hinder teachers’ adoption processes of this new 

change. 

SUMMARY OF STUDY 

This study looked at the problem of how teachers adopt and implement a new 

online curriculum program as a primary source of instructional material to teach science 

instead of the use of a traditional textbook.  This adoption was examined through Hord 

and Hall’s CBAM Stages of Concern Adoption Model, in addition to how the leadership 

style of the principal influences the process as well.  The research questions were as 

follows: 

1. Are there differences in the types of concerns teachers have when 

transitioning from using textbooks to an online curriculum management 

system as a primary source? 

2. Is there a correlation between specific principal leadership styles and the 

teacher level of concern with regard to the use of an online curriculum 

management system? 

3. What leadership styles and behaviors of the principal, if any, facilitate and 

support the use of online curriculum management systems in the science 

classroom? 

The state approved online program, STEMscopes™, was used for as the ICT curriculum 

for the purpose of the study.  Four urban school districts were found to have adopted the 

program district-wide in 34 middle schools across Texas.  Out of these schools, 273 

teachers were sent an online survey questionnaire on technology proficiency, the SoCQ, 

and the MLQ.  Of that sample, 114 teachers completed the survey and from the pre-

screening technology questionnaire and error completion, a total sample size of 74 
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participants was achieved.  A regression model was then run to answer the specific 

research questions to determine if there was a significant difference between the stages of 

concern and if a significant correlation existed between leadership styles and the stages of 

concern. 

DISCUSSION OF FINDINGS 

The results from the analysis of the data collected show that while no specific 

pattern emerged with regard to teacher concern when adopting and implementing a new 

online curriculum for teaching science, there were interesting leadership styles and key 

aspects of principal management that seem to correlate and perhaps influence why 

teachers identified having a certain level of concern.  

 

Research Question One 

Research question 1, which focuses on significant differences between the stages 

of concern, posed the differences between the stages of concern might influence the 

impact or outcome that a teacher has in using the online curriculum with his or her 

students.  This impact thus could have a substantial affect on student achievement in 

mastery of science learning objectives.  The results of the study show that there were six 

two-stage relationships that were deemed significantly different when comparing all 

stages of concern.  The findings will be discussed by analyzing each relationship to 

determine the causality for why these relationships seem to harbor differences and why 

the others do not. 

Stage 0 (Unconcerned) and Stage 3 (Management) 

Stage 0 and 3 are shown to be significantly different when paring all of the stages 

of concern together.  This could account for the fact that stage 0 requires little to know 
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involvement on the part of the teacher while stage 3 is very task and action-oriented.  

This dichotomy illuminates the point that both of these stages require very different 

responses and reactions from the teacher using the STEMscopes™ program. This 

thoroughly helps validate the notion that principal management processes are central to 

understanding and implementing the online curriculum management system for use with 

his or her students. 

Stage 0 (Unconcerned) and Stage 6 (Refocusing) 

 Just as stage 0 is statistically different from stage 3, there is also a difference 

between stage 6, refocusing.  Stage 0 is the first stage, or rather the non-stage, that shows 

a teacher in a place where he or she is unaware or uninformed about the program.  At the 

opposite end, a teacher in stage 6 has extensive knowledge of the program and can now 

go further to modify, change, and adapt the program to best suit the needs of his or her 

students.  Since the stages are at opposite ends of the vertical step process, it is logical 

that a difference was found between teachers that identify in stage 0 and teachers that 

identify in stage 6. 

Stage 1 (Informational) and Stage 5 (Collaboration) 

 In stages 1 and 5 there was also a statistically significant difference.  These stages 

also highlight the distinction between the stage clusters.  Stage 1 is where the teacher is 

more focused on self rather than on student impact as in stage 5.  Stage 1 is where the 

individual knows the online program, however has yet to use it in her or her classroom. 

Therefore, any knowledge of the program is general or impersonal.  This is distinctly 

different from how teachers utilize the stage in the collaborative phase.  In stage 5, 

teachers are primarily concerned with how discussions and cooperation with other 

teachers using STEMscopes™ can be useful for implementation.  Both of these stages 
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signal a direct contrast from where teachers are in the adoption of the online curriculum. 

While in the information stage, teachers are still trying to gather data to make a 

determination if using the curriculum is beneficial. When teachers reach stage 5, they 

begin to understand the need to talk about or discuss the curriculum with other 

professionals.  Collaboration in professional learning communities or teacher teams are 

safe places where teachers can discuss, dissect, disseminate, and truly begin to critically 

evaluate instructional methodologies and student outcomes (Dufour, 1998).  Thus, the 

reason why there is such a significant difference between stages 1 and 5 is due to 

different focus of the teacher searching for either general information or specific impact 

on student outcomes. 

Stage 2 (Personal) and Stage 5 (Collaboration) 

 According to the results from the analysis of research question one, stage 2 is also 

related diversely to stage 5.  In stage 2, as in stage 1, the teacher is still focused on the 

effect of the curriculum in regards to him or herself.  This stage, the personal phase, is 

where the teacher looks at how the online curriculum will affect his or her practice and 

teaching dynamic in the classroom.  Whereas in stage 5, the teacher has already made a 

determination about the impact on oneself and is now focused on improving performance 

through cooperation with other teachers using the program.  The behavior of the teacher 

shifts the primary concern from self to impact, and this major finding is why these two 

stages are deemed significantly different.  Teachers who identified as being more 

collaborative with the adoption at the time of the survey would most likely agree with the 

notion that “teachers can be a vehicle by which teacher improvement works [stage 5] 

rather than being an object of teacher improvement” (stage 2) (Lieberman and Miller, 

1990). 
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An example of this difference is noted in some of the sample questions.  Some 

questions from the SoCQ categorize teachers in stage 2 if they agree with the following: 

“I would like to know the effect of STEMscopes™  on my professional status,” and “I 

would like to know how my role will change when I am using STEMscopes™.”  Stage 5 

questions are quite different by having the teachers affirm statements such as: “I would 

like to help other faculty in the use of STEMscopes™,” and “I would like to know what 

other faculty are doing with STEMscopes™.”  Understanding this difference can 

significantly influence how professional leadership roles help and support educators in 

the transition from textbooks to adopting online curriculum programs for instructional 

materials. 

Stage 5 (Collaboration) and Stage 6 (Refocusing) 

 The most interesting finding from the results of research question 1 is the 

significant difference that emerged between stage 5 (collaboration) and stage 6 

(refocusing).  This is stimulating because both stages focus on the teachers having more 

of a concern about the impact of the online curriculum program on his or her students 

rather than the task or self.  While stage 5 implores the teacher to be cooperative and 

coordinate with others on implementation of the program, stage 6 is more aligned with 

actual change, modification, or adaptation of the program.  Some of the sample 

statements from stage six are as follows: “I would like to modify the use of 

STEMscopes™ based on the experiences of my students” and “I would like to determine 

how to supplement, enhance, or replace the innovation.”  The key difference between 

these stages is not impact; rather, it is action on customization.  Regarding impact in 

stage 4, stage 5 still shows the teacher mastering the usage of the program as well as 
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applying it.  Stage 6 actually focuses on the teacher’s ability to customize the program in 

order to truly individualize and differentiate it for his or her students in the classroom. 

 Overall, these distinctions are important for the findings of the study.  They help 

identify the interpersonal, as well as dynamic influences that change has on the self, task, 

and impact of the teaching and learning in the classroom.  The results of research 

question 1 show the major levels of concern where teachers differ with regards to 

implementing an online curriculum management system for teaching science in the 

classroom.  Further implications and recommendations for further study on research 

question 1 are addressed in the implications and recommendations sections of the 

chapter. 

In addition to the findings as to whether or not there is a significant distinction 

between the stages of concern, question one also focused on identifying the actual 

concerns that are related to the teacher competencies, or rather behaviors that exemplary 

teachers exhibit to successfully teach students in this or her classroom (Olivarez, 1978).  

These competencies are teacher behaviors that lead to student success and include 1) 

assessing and diagnosing, 2) planning activities, 3) conducting instruction, 4) 

management of the environment and resources, 5) evaluating instruction, and 6) 

evaluating self.  After a thorough evaluation of the competencies, their connection to the 

CBAM stages of concern is more aligned with impact of the adopted ICT program, or 

stages 4, 5, and 6.  The following table shows the generic teacher competencies and their 

affiliation with the CBAM stages of concern: 

Teacher Affiliated Generic Competency CBAM Stage of Concern 

1. Assessing and Diagnosing   4. Consequence 

2. Planning Activities    3. Management 

3. Conducting Instruction   4. Consequence 
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4. Management of Resources   3. Management 

5. Evaluating Instruction   6. Refocusing 

6. Evaluating Self    6. Refocusing 

 How a teacher implements the generic competencies of a teacher is evaluated on a 

high and low scale in correlation with the stages of concern based on CBAM model.  

Also, several of the generic teacher competencies are aligned with the stages of concern 

with regard to teacher adoption.  For example, teachers that are using the adoption to 

assess and diagnose or plan activities for student learning are exhibiting behaviors most 

likely seen in a CBAM stage 4: consequence.  Teachers that are “evaluating instruction 

and evaluating self” are seen to be “refocusing” the curriculum adoption or finding ways 

to maximize the use of the program.  The connections of the teacher competencies to a 

teacher’s stage of concern with regard to adopting an online curriculum management 

program shows how the stage of concern can impact the ability of the teacher to effect 

and influence student achievement with regard to the necessary actions needed to do so. 

Research Question Two 

The results from the regression model were run to determine if there is a 

significant relationship with a teacher’s level of concern (0-6) and perceived principal 

leadership styles and aspects of leadership.  The results of the finding concluded that 

indeed a teacher’s level of concern is significantly correlated to his or her perception of 

school leadership.  These findings thus provided the ability to analyze and uncover which 

types of teacher concerns were significantly correlated to principal leadership styles 

which is the focus and topic of discussion for research question three. 
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Research Question Three 

While several of the stages were significantly correlated with key leadership 

aspects in transformational and transactional leadership, only stages 4, 5, and 6 were 

found to be highly correlated with a leadership style.  These findings are discussed 

through the perceived leadership style that the teacher identified the principal as 

exhibiting in his or her school.  It is important to note that none of the stages were 

identified as being statistically correlated with passive-avoidant leadership behavior or 

any of the key aspects in this style, such as managed-by-exception: passive (MBEP) and 

laissez faire (LF).  Thus, this style is not discussed in the findings. 

Transactional Leadership and Teacher Concern 

Findings from research question 2 revealed that transactional leadership was 

highly correlated with stages 4 and 6 of a teacher’s stage of concern when adopting and 

implementing an online curriculum program such as the one surveyed in this study, 

STEMscopes™.  These results are interesting in that one would most likely determine 

transactional leadership to be more associated with higher concern or a lower stage on the 

Concerns’ Based Adoption Model (CBAM).  Typically, stages 4, 5, and 6 of the model 

would also be associated with higher levels of application or utilization of the innovation 

or program since the underlying concern of the user is how the program is impacting 

student performance and outcomes.    

Burns (1978) identifies transactional leadership being more of a bartering or 

exchange process that the leader typically engages in with his or her follows.  This style 

has the principal clarifying what the teacher needs to do and the rewards and 

consequences associated with those tasks and expectations (Bass and Avolio, 2004).  

Transactional leadership primarily deals more with clarifications and specific 

expectations with regard to performance then does transformational leadership (Bass and 
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Avolio, 2004).  When examining the statements associated with stage 4 (consequence), 

the teacher is specifically looking at how the online curriculum program is affecting 

student performance.  In looking at the affirmation statements of stage 4 from the 

questionnaire, they are very specific with regard to feelings and actions.  For example, “I 

am concerned about evaluating my impact on students.”  This statement is very concrete 

and shows that direct and specific leadership support is needed to support a teacher in this 

stage.  Thus, a transactional, rather than transformational leadership style would facilitate 

a teacher towards questioning the intended outcomes of whether or not the curriculum 

program is truly impacting student achievement as the results confirm. 

  In addition to teacher concern stage 4, stage 6 (refocusing) was also found to be 

statistically correlated to perceived transactional leadership.  This finding is intriguing for 

the same reason as stage 4, since the application and level of the stage is so high.  

Normally, one would preclude that stage 6 would correlate more with transformational 

leadership.  However, the findings show that teachers who are concerned primarily with 

exploring more ways to use and adopt the curriculum to better suit the needs of his or her 

students are more likely to identify with transactional principal leadership. 

Similar to stage 4, teachers who identified as being in this stage of concern were 

intent on bettering the program for his or her students.  The focus shifted back to direct 

impact on student outcomes from stage 5 (collaboration) where the impact is on teacher 

usage.  Examples of affirmative statements from stage 6 are: “I would like to modify our 

use of the program based on the experiences of my students” and “I would like to 

determine how to supplement, enhance, or replace the program.”  The important 

commonality between stage 4 and 6 is that they are both the stages of concern that most 

frequently deal with direct student outcomes and tying change back to concrete student 
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metrics.  Transactional leadership focuses more on these measures specifically by 

clarifying and identifying how student performance can be evaluated.  

Two key leadership aspects of transactional leadership where also identified and 

significantly correlated with several of the stages of teacher concern.  Naturally, the 

notion would be that these key leadership styles would directly be associated with the 

stages in which the entire leadership style was correlated to, or stages 4 and 6.  However, 

several different scenarios emerged from the results.   

Contingent reward (CR) actions that a principal exhibits are ones that show the 

teacher the reward or consequence for carrying out the implementation and usage of the 

online program.  Three stages were significantly correlated to this action, stages 0, 3, and 

5.  All of these stages have a different focus of concern with stage 0 unconcerned, stage 3 

focusing on the task, and stage 5 on the collective impact the program is having.  This 

finding is noteworthy because it shows how a principal’s use of reward power affects 

teachers at all levels of concern in the instructional material adoption process.  Whether a 

leader is perceived as primarily exhibiting transactional, transformational, or passive-

avoidant leadership, coercion of rewards and consequences for performance is still an 

evident and existing dynamic in principal-teacher relationships.  In fact, there is sufficient 

evidence to indicate that corrective transactions and contingent punishment can have a 

positive impact on performance (Atwater et al., 1994). 

Another key leadership behavior that was highly correlated with a stage of 

concern was MBEA, or managed-by-exception: active.  This behavior primarily deals 

with the principal monitoring or checking performance regularly to see that no problems 

have arisen and performance benchmark goals are being achieved.  This transactional 

leadership characteristic is highly correlated with stage 6 refocusing.  This, as in many 

other findings, is striking because at the high level in which the teacher is implementing 
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the online program, it would seem that transformational behaviors would have more of a 

significant effect.  However, MBEA is a characteristic of a principal who is continuously 

monitoring progress and usage of the adoption.  This principal might be tracking teacher 

or student usage through the administrative analytic system or teacher observation.  Thus, 

a principal who is exhibiting this characteristic is highly involved in the process and 

should know the program and its advantages and disadvantages just as well as the 

teacher.  It would also be fitting for a teacher who is continuously receiving feedback and 

progress updates from school leadership on the program to find ways to adapt it, modify 

it, or change it as is the concern of teachers in stage 6 of the CBAM. 

Transformational Leadership and Teacher Concern 

Transformational leadership goes beyond transactional leadership in that “the leader is 

inspirational, intellectually stimulating, challenging, visionary, development oriented, and 

determined to maximize performance” (Bass and Avolio, 2004).  The results from the 

study conclude that out of all the stages of concern, only one was significantly correlated 

with transformational leadership behaviors and characteristics of the principal.  Stage 5 

(collaboration) is the stage that has a significant relationship with transformational 

leadership.  This is an interesting finding in that it is the only stage to be identified as 

having this relationship.  Though this stage is of a higher level of concern than all the 

others, except stage 6, it still is noteworthy since other higher stages, such as 4 and 6, 

were significantly associated with transactional leadership. 

 Bass and Avolio state that “transformational leadership does not replace 

transactional leadership, it augments transactional leadership in achieving the goals of the 

leader, associate, group, or organization” (2004).  Additionally, transformational 

leadership motivates followers to transcend their self-interest for the sake of the group 
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(Bass, 1985).  This is meaningful knowing that transformational leadership is very 

focused on group norms and processes rather than the individual effect.  This could be 

cause for why the collaboration phase is the only stage significantly associated with 

transformational leadership in this study.  Understanding all of the stages of concern 

especially with regard to the impact stages in 4, 5, and 6, stage 5 collaboration, is 

definitely one that investigates the teacher’s use of the online curriculum program in 

relationship to colleagues and coworkers.  Questions from stage 5 of the questionnaire 

include: “I would like to develop working relationships with both of our faculty and 

outside faculty using STEMscopes™,” and “I would like to coordinate my effort with 

others to maximize STEMscopes™ effects.”  This is the only stage that tries to 

understand the relationship of the teacher in the context of broader impact than just his or 

her classroom and is significant for understanding its correlation with transformational 

leadership. 

With regard to key leadership aspects of transformational leadership, three were 

significantly correlated with other stages of concern.  Idealized influences such as 

attribution and behavior were significantly associated with stages 0, 1, and 3.  

Individualized consideration was significantly correlated with stage 5.  These findings 

can help decipher the effect of different leadership behaviors and actions on specific 

stages of concern for a teacher in the adoption and transition from using textbooks to 

online curriculum instructional material for teaching science. 

An important component in identifying a supervisor as a transformational leader 

is when a follower admires and respects the idealized influence of a leader made of 

model attributes and behaviors. Idealized influence describes principals who are 

exemplary role models for teachers; they can be trusted and respected to make good 

decisions for the organization. Stages 0, 1 and 3 were highly associated with idealized 
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influence of transformational leadership.  This finding is quite atypical considering that 

all three of these stages are teachers that are exhibiting a level of concern in 

implementing the adopted curriculum resource that is focused on self and task effect.  No 

research could be found to substantiate or warrant these findings in the current study; 

however, this does not signify that a correlation does not exist.  The only probable cause 

for this significance could be the focus on “idealized.”  It could be an infatuation of the 

follower that does not represent reality or emulate the current context and situation.  In 

addition, the word “ideal” is meant to represent personal feelings or opinions of the 

leader and thus is hard to compare and define.  Further research on these correlations 

should be studied to untangle and further enhance the significance of these relationships. 

In addition to being significantly associated with transformational leadership, 

stage 5 was also highly correlated with the subcategory of individual consideration.  This 

factor of transformational leadership focuses on the leader understanding the needs of the 

follower, sympathizing with the follower, and then working to help the follower with the 

adoption of the program.  Teacher collaboration on the learning and understanding of 

curricular resources and how they should be implemented in the classroom are definitely 

factors that are facilitated by a strong leader who understands how the program affects all 

aspects of the learning process with the teacher and the student.  In fact, the principal’s 

role offers a variety of opportunities to improve the agency beliefs of staff.  

Transformational leadership can greatly improve teacher collective efficacy and 

performance in the classroom (Ross and Gray, 2006b). 

From the findings, it can be concluded that specific leadership styles are 

significantly correlated with a teacher’s stage of concern in the online ICT adoption and 

implementation process.   This is especially the case with the higher stages of concern – 

consequence, collaboration, and refocusing.  All of these three concerns primarily focus 
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on the impact that the program is having on the performance of the teacher, student, and 

teacher team.   Transactional leadership is linked to the consequence and refocusing 

stages of the curriculum adoption process because these stages primarily deal with 

student performance, which favors a transactional system of rewards and consequences.  

Transformational leadership is primarily associated with collaboration and focuses on 

school culture and environment where sharing and learning of information is evident.  

Team based collaboration is not a transactional, individualized action and can only be 

accomplished through transformational leadership actions and behaviors of the principal 

in the school.  

IMPLICATIONS 

Based on the analysis of the data and discussion of the findings, implications can 

be made for how this study can impact the teacher adoption process of ICTs as the 

education sector moves from the use of traditional textbooks as the primary instructional 

material in the classroom to all digital resources.  In fact, research on the effects of 

technology programs in science on teacher instruction and student achievement are 

limited and under researched (Park & Slykhuis, 2008).  While there is an attempt to try 

and understand how these systems will impact student learning, the current context and 

novelty of the programs still merit need for understanding the teacher process and its 

relationship to school leadership. 

Literature suggests that in order for teachers to fully adopt and implement an 

innovation in the classroom, factors such as time and access, student-focus, teacher 

collaboration, and support structures for the change to be successful (Fullan, 2001, 2003; 

Fuller, 1969; Liu and Szabo, 2009; Lachat and Smith, 2005; Karasavvidis, 2009; Guskey, 

1989; and Copeland, 2003).  However, the most important factor for determining if the 
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implementation and adoption of the program is successful is the leadership of the 

principal (Hall, 2010).  This study affirms how the leadership style of the principal affects 

the type of concerns teachers have when using an online curriculum program to teach 

science since the principal is seen as the “change agent” (Rodgers, 2003) and “gatekeeper 

of change” (Fullan, 2001).   

While the results of the study are inconclusive with regard to stages of concern 

that focus more on self and task, the study does have suggestions for how principal 

leadership can affect the impact (stages 4, 5, and 6) of the curriculum instructional 

materials adoption process for the teacher, principal, and curriculum coordinators. 

Implications for Teachers 

The findings from the study indicate, as other studies have found, that teachers are 

greatly influenced by their principal’s leadership (Fullan, 2001).  Therefore, one 

implication of the study is that the student-focused concerns that teachers have regarding 

the adoption of a new curriculum program are associated with the style of leadership that 

the principal exhibits.  It is important that teachers understand how leadership can drive 

implementation of these programs and their impact on student success. 

Additionally, this study helps confirm that teachers need to understand the 

instructional process in order to help students learn.  The written, taught, and tested 

curriculum must be intricately linked (English and Stiffy, 2001) and teachers need to 

understand how the online curriculum program will be used in the instructional delivery 

cycle.  In order for teachers to create a true and effective learning culture and 

environment for students, he or she must implore techniques such as the 5E method of 

teaching and opportunities for mastery of the learning outcomes (Coburn et al., 2010).  

As is evident in the stages of concern distinctions identified from research question one, a 



 
100 

teacher must be an impact level stage in order for this cognitive approach toward 

instruction to take place.  A teachers usage of the curriculum is significantly different 

between the stages of concern when a teacher is determining what is best for him or 

herself, learning the curriculum, or if it is effective for his or her students.  The adoption 

process of a new curriculum program brings about change, and not without anxiety and a 

threat to self of what the teacher has previously been doing or using (Guskey, 1989).  The 

study helps to validate the claim that teachers must first measure up the program against 

oneself and then focus on the task and influence the program can have on one’s students. 

Implications for Principals 

The findings from the study perhaps have the biggest implications for the 

principal.  The type of leadership that the principal exhibits can have a profound affect on 

how a teacher adopts a new innovation for the classroom.  While typically many allude to 

the notion that transformational leadership helps foster and facilitate the influence on the 

teacher in order to accomplish and succeed in the change process (Northouse, 2004), this 

study suggests that transactional leadership is just as important in the adoption process as 

is transformational leadership. 

Both stage 4 and stage 6 of the CBAM were highly correlated with transactional 

leadership, making the case that contingent reward power and management does 

influence the process of whether or not a teacher is utilizing a program effectively in 

order to identify if the program is also working effectively for students.  The findings are 

supported from recent research, which suggests that transactional leadership is positively 

associated with follower performance (Bass, 1990).  Principals who have expertise in 

driving student performance and an understanding of effective teacher instruction know 
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that it is important to continuously provide clear expectations for teacher performance 

and continue to manage and follow up with the teacher on the adoption or change.   

Bass (1985) noted that transactional leadership involves “goal setting, 

clarification of desired outcomes, provision of feedback, and rewards and recognition for 

accomplishments.”  The ability of the principal to give out rewards and consequences 

with regard to the adoption not only enables the leader to be the leader of the change 

(Fullan, 2001), but also provides a set of clear expectations for the adoption of the 

program for the teacher. 

The findings from the study also suggest that when it comes to collaboration on 

the online curriculum program, it is important that the leader exhibit behaviors that are 

more common with transformational leadership such as providing individualized 

consideration and stimulation for each teacher.  This also validates the research that 

shows transformational leadership is associated with high quality group cohesion, 

creativity, and brainstorming (Jung, 2001) and that transformational leaders motivate 

their followers to transcend self-interest for the sake of the group (Bass, 1985).  This 

finding underscores the notion that for a principal to have more of an impact on the 

collective use of the online curriculum, transformational leadership is the best choice of 

style.  In order for a principal to affect an individual teacher’s efforts to utilize the 

curriculum to maximize impact for student achievement, transactional leadership 

methods are better used to facilitate this process. 

RECOMMENDATIONS  

Examining the implications from the findings of the study sets up the context for 

recommendations to principals and teachers as well as future research.  While the 

recommendations are brought forth for teachers and principals, they are also important 
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for policy makers, curriculum coordinators, district leaders, education researchers, and 

others.  The findings can provide an increased understanding of how teacher concerns 

intersect with school leadership when adopting a new digital curriculum program such as 

STEMscopes™.  The implication of the study can also contribute valuable information to 

curriculum developers and to the design of professional development and teacher 

education on curriculum change and adoption.  

Recommendations for Teachers 

Based on the findings and implications, teachers are encouraged to self-diagnose 

and become aware of how they perceive the curriculum program. The teacher must first 

understand where he or she is in the adoption process in order to help him or her move 

forward in usage of the program.  Questionnaires and pre-tests should be given to 

teachers to help him or her identify what stage he or she is in with regard to the adoption 

– self phase, task phase, or impact phase (Fuller, 1969).  Additionally, this self-

awareness can also help instructional leadership and professional developers meet 

teachers at their level or stage.  It would seem irrational to provide trainings on how the 

curriculum program can be individualized for each student in order to increase mastery of 

the content before a teacher has received training on the tasks and general orientation of 

how the program works and operates.  Additionally, this information can provide 

individualized professional development sessions that help meet the teacher at his or her 

stage without having to train a broad audience. 

Another recommendation would be for teachers to inquire from the leadership as 

to the exact expectations of how the curriculum should be used and adopted in the 

classroom.  These expectations seem to coincide with teachers that are at a higher stage 

of concern and implementation of the program.  Teachers need to understand the rewards 
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and consequences associated with the adoption of the program, and they need to see how 

it will impact student outcomes. 

Recommendations for Principals 

The study revealed that principal leadership is indeed associated with a teacher’s 

stage of concern when adopting an online curriculum.  Specifically, transformational 

leadership is associated with teacher collaboration when adopting and understanding the 

usage of the program.  The study helps to validate the claim that when principals 

demonstrate and model collaborative leadership practices, they help teachers grow 

professionally and therefore empower them to work together on enhancement of the 

innovation (Drake and Roe, 1999).  In order for teachers to effectively collaborate on the 

program and learn from each other about its benefits and impact for students, principals 

need to use program strategies that show them as being inspiring, motivating, and 

intelligent.  Principals should foster an environment for innovation and risk-taking among 

teacher groups and provide time, access, and structures that enable them to learn from 

each other about the advantages and disadvantages of the online curriculum program.   

In addition, the principal needs to show the teacher that he or she shares in and 

understands the concerns that the teacher is going through with regard to the change 

process.  Consideration represents an attempt on the part of the leader to not only 

recognize and satisfy a follower’s needs, but also to expand and elevate those needs in an 

attempt to maximize and develop the teacher’s full potential (Bass and Avolio, 2004). 

The study also suggests that school administrators and leaders should not just 

employ behaviors of transformational leadership to help teachers, but transactional 

leadership actions are also important.  In fact, the study substantiates the notion that 

corrective transactions and contingent punishment and reward actions can have a positive 
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impact on follower performance (Atwater et al., 1994). In order to focus on the 

performance of his or her students, the teacher’s use of the curriculum and the ability to 

adapt, utilize, and enhance it, was associated with perceived transactional leadership 

styles of the principal.   

Principals need to set clear expectations and guidelines for how the curriculum 

program should be adopted and the consequences and rewards for full implementation of 

the program in the classroom.  Principals need to also make sure they are constantly 

monitoring progress of usage of the program and informing the teacher if he or she is 

meeting expectations. 

Recommendations for Future Research 

Given these findings, policy makers and educational leaders might consider more 

systematic and widespread adoption process planning and differentiated professional 

development for teacher use of the online curriculum programs.  However, more research 

should be conducted to determine what types of differentiated professional development 

models are effective for supporting teachers in the adoption.  

The study was also limited to middle school science teachers and the adoption of 

the online curriculum program, STEMscopes™.  The study should be expanded to 

include elementary and high school teachers and curriculum programs in addition to other 

subjects such as math, reading, and social studies.  Although the results of this research 

study may not be generalized to a larger population, it does ignite the discussion for how 

teachers should be supported when adopting online curriculum programs as a primary 

resource for teaching students in the classroom.  Digital curriculum has the power to 

provide a plethora of learning resources for students and the opportunity to truly 

individualize and differentiate for student success; however, teacher concerns about the 
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adoption must be addressed and the effect of how principal leadership drives the adoption 

must also be understood. 

In light of the study, some further questions that might be of interest to 

educational researchers on online curriculum, teacher concerns with regard to innovation 

adoption, and principal leadership include: 

1. Does the principal’s use of power influence the adoption of an online 

curriculum management system for use as a primary instructional resource? 

2. What effective strategies do teachers employ who have a high level of usage 

with the online curriculum versus teachers that still have a more basic, 

intrinsic view of how the curriculum will solely affect him or her? 

3. What differences, if any, exist between teacher adoption of a traditional 

textbook vs. an online instructional resource for teaching? 

4. Does the use of an online curriculum management tool as a primary 

instructional tool increase student achievement in science and other subjects? 

CONCLUSION 

Education is a rapidly changing sector that is now just embracing the full potential 

that technology can have in leveraging and maximizing instruction in K-12 public 

education.  Change is rapidly occurring in regards to delivery of curriculum, most notably 

moving from the use of traditional textbooks to online curriculum management systems.  

The recent move in 2011 by the Texas State Board of Education to only adopt online 

curriculum materials as a primary resource to teach science is just one move by policy 

makers to initiate this rapid transformation.   

This change has many implications, not just for students who are learning the 

material, but also for the teachers who are teaching it.  The concerns teachers have in 
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using these programs warranted a study to investigate factors that facilitate, hinder, and 

impact the usage of these new innovations in the classroom.  The CBAM was the 

theoretical framework from which the results of the study were analyzed and interpreted.  

The literature review revealed that the single most important factor in the adoption and 

usage of the program was principal leadership (Hall, 2010).  The implication for this 

finding led the way to see if associations could be made between teacher concern and 

perceived principal leadership styles with regard to the implementation of the online 

curriculum. 

One of the approved online curriculum science programs, STEMscopes™ was 

identified and used in the study for the purpose of identifying teacher concerns with 

regard to the adoption.  Hord and Hall’s Stages of Concern Questionnaire was used along 

with Bass and Avolio’s Multifactor Leadership Questionnaire to investigate if there was a 

correlation between teacher concern and perceived principal leadership. 

After a thorough analysis of the data, it was revealed that the impact stages of 

concern were significantly correlated to transactional and transformational leadership 

behaviors.  These findings reveal the fact that it is not just important for principals to 

exhibit transformational leadership but to also set up systems and structures that clarify 

expectations and initiative rewards and consequences as are evident of transactional 

leadership.  While the results of the findings are limited, the study helps show the 

importance of educational leaders, curriculum developers, and trainers to understand 

teacher concerns during the adoption process and incorporate those understandings into 

the creation, design, and support for optimal use of the program so students can be 

successful in learning. 
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Appendix A: Stages of Concern Questionnaire 
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Appendix B: Multifactor Leadership Questionnaire 
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