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Flexible Pathways to Success: 

Technology to Design for 

Diversity 
F I N A L  R E S E A R C H  R E P O R T

EXECUTIVE SUMMARY 

The Flexible Pathways to Success: Technology to Design for Diversity research project aimed 

to identify key factors that contributed to the implementation of educational technologies in 

inclusive Junior High classrooms to support students with diverse cognitive abilities. Five 

school jurisdictions across Alberta participated in the Flexible Pathways project.  

In this report, the researchers first present the project background in Section One: 

Description of the Project and Research Activities, followed by a systematic exploration of 

the data collected, guided by the research questions: 

 What are the processes (e.g., technology access, purposeful use, and pedagogy) and

context factors (e.g., leadership characteristics, learning resources, student

characteristics) that shape the successful implementation of technology in inclusive

learning environments in Junior High settings designed to facilitate the participation

and achievement of learner outcomes for students who require significant

accommodations to access the curriculum?

 How do these processes and context factors shape the role that technology plays in

supporting diverse student learners and enhancing their participation and

achievement outcomes in inclusive Junior High settings?

In order to answer the research questions, findings have been organized into three sections 

addressing context, processes, and outcomes. Key findings from each section are highlighted 

here: 
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Section Two- Contextual Factors for Technology Implementation: The context of the study 

is described in this section. Notable findings included: 

 Each jurisdiction developed a unique project. Foci were varied and included: one-to-

one tablets, bring your own device (BYOD) programs, development of new models to

support learning including Universal Design for Learning (UDL), Student,

Environment, Tasks, & Tools (SETT) to plan and support students with special

learning needs, executive functioning, and/or higher order thinking skills

 Teacher participation in the project grew over two years

 The majority of teachers saw themselves as early adopters of technology

 Teachers from all jurisdictions began the project with positive beliefs that technology

would support the learning of most students

 Teacher perceptions of their knowledge regarding how to use technology for teaching

grew considerably over the duration of the project

 Target students included a range of learning needs including: intellectual disability,

autism, emotional and/or behavioural needs, and those identified as gifted and

talented

 Teachers indicated that their classrooms included students with additional learning

needs. Percentages ranged from 10 – 85% in each participating class depending on the

jurisdiction (see Table 4)

 Teachers felt confident in their skills to teach students with significant learning needs

in inclusive classroom settings

Section Three- Process and Practice Factors that Facilitated the Implementation of 

Technology: Across the five school jurisdictions, processes that facilitated the implementation 

of technology in inclusive classrooms were driven by system supports, effective leadership, 

and activities to enhance teacher competencies. These included: 

 System supports that included improved teacher and student access to digital

technologies

 Effective leadership that endorsed research-grounded models to support technology

use in inclusive classrooms, such as: UDL, student centered learning, SETT framework

to inform assistive technology decisions, and the ‘Substitution, Augmentation,

Modification, Redefinition (SAMR) model

 Activities that enhanced teacher competencies led to collaboration, which included

opportunities for co-planning, preparing, and discussion

These findings have contributed to an emerging model for successful technology 

implementation, which is presented in this section of the report. 
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Section Four- Changes in Pedagogical Practice and Student Outcomes: The impact of the 

Flexible Pathways project was captured across many fronts:  

 Teacher practices

 The presence of technology in the classroom

 Student perceptions about technology use

 Tangible gains in academic performance for students with significant learning needs as

demonstrated by improvements in writing

In brief, gains were made in teacher pedagogical practices, such as improved content 

instruction, a greater regard for adolescent perspectives, and students spending more time 

actively using technology in the classroom in ways that included greater Modification and Re-

definition of the learning tasks. More specifically, the use of assistive technologies to support 

writing (i.e., word prediction, speech-to-text, text-to-speech, and spell check) led to academic 

gains (e.g., improved spelling, increased word use, and overall writing sophistication) for a 

small sample of students who had significant learning needs. Similar benefits were found for 

students described as gifted or talented when they used word processing technology (without 

further assistive technology), suggesting that most students benefit from access to technology 

for writing assignments.   

Finally, Section Five- Summary and Considerations provides a summary of research 

findings and final reflections on the impact of the Flexible Pathways project. Furthermore, 

drawing from these findings, the researchers propose considerations for the implementation 

of future projects similar to the one described here. 
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Flexible Pathways to Success: 

Technology to Design for 

Diversity 
F I N A L  R E S E A R C H  R E P O R T

SECTION ONE | DESCRIPTION OF THE PROJECT AND 

RESEARCH ACTIVITIES 

The availability of digital technologies has become widespread in classrooms across the 

developed world but it continues to be criticized, especially in regard to its use by teachers (Gao, 

Choy, Wong, & Wu, 2009) and to its impact on student learning (Harris, Mishra, & Koehler, 

2009). Some have reflected that the infusion of technology in education has simply augmented 

The Flexible Pathways to Success: Technology to Design for Diversity research 

project aimed to identify key factors that contributed to the implementation of 

educational technologies in inclusive Junior High classrooms to support students 

with diverse cognitive abilities. In order to capture the impact of the project across 

five unique school jurisdictions in Alberta, researchers completed structured 

classroom observations, collected survey data from students, teachers, and 

administrators, conducted focus groups and individual interviews, and obtained 

writing samples from select participating students. 

“THE DIGITAL REVOLUTION IS TRANSFORMING OUR WORK, OUR ORGANIZATIONS, AND OUR DAILY

LIVES…IT IS TRANSFORMING THE WAY CHILDREN AND YOUNG PEOPLE PLAY, ACCESS INFORMATION,

COMMUNICATE WITH EACH OTHER AND LEARN. BUT, SO FAR, THIS REVOLUTION HAS NOT

TRANSFORMED MOST SCHOOLS OR MOST TEACHING AND LEARNING IN THE CLASSROOM.” 

SIR MICHAEL BARBER, FOREWORD, HOW NEW PEDAGOGIES FIND DEEP LEARNING

(FULLAN & LANGWORTHY, 2014)
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traditional ‘transmission’ of information orientations to teaching and not transformed 

pedagogical practices (Ottenbreit-Leftwich, Glazewski, Newby, & Ertmer, 2010). On the other 

hand, these criticisms are met with statements of optimism, especially for students with 

significant learning needs. Technology’s champions see it as having the potential to increase 

access to education through improved participation and achievement, outcomes that are often 

elusive for students who have learning challenges (Meyer, Rose & Gordon, 2014). Yet, although 

many studies illustrate the tremendous promise of digital technologies to enhance skills and 

learning of individuals with significant learning needs (Ploog, Scharf, Nelson, & Brooks, 2013), 

most research addresses the learning needs in one-to-one settings  (e.g., Whalen, et al., 2010) and 

not in inclusive classrooms. Implementing technology in inclusive classrooms may not only 

improve the education of students with disabilities and significant learning needs, but it may 

also benefit others in the classroom, like students without learning challenges, teaching staff, or 

the broader community (Fullen & Langworthy, 2014). It was within this climate of uncertainty 

and the promise that technology may deliver for students with diverse learning needs in 

inclusive classrooms that the Flexible Pathways to Success: Technology to Design for Diversity project 

was developed.  

Rationale for the Research  

Understanding the role that technology can play in supporting students’ learning, especially for 

those with learning challenges, is not well understood. The Flexible Pathways to Success: 

Technology to Design for Diversity research project aimed to identify key factors that contributed 

to the implementation of educational technologies in inclusive Junior High classrooms to 

support students with a diverse range of cognitive abilities. 

Through this project, researchers hoped to identify the opportunities and challenges of 

harnessing the potential of digital technologies for diverse learners using an approach to the 

research that was responsive to the contexts of the five participating jurisdictions. The 

researchers’ intention was to contribute to a better understanding of how teachers can change 

their practices in the use of technology to benefit all students. To that end, the aim of this 

research was to provide useful methods to identify and clarify needs, diagnose the presenting 

barriers, and set the stage for better design and more effective pedagogical processes. Thus, the 

product of the research may act as a change agent for the successful adoption of innovative 

practices that are the vision of the Flexible Pathways project.  

Project Background  

Of interest to Alberta Education is the role technology can play in supporting students’ 

increased participation and achievement of learner outcomes in inclusive environments where 

there are students with significant learning challenges (i.e., ‘typical’ junior high classrooms that 

include students who require significant modification to the curriculum, and/or students who 
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demonstrate ‘superior’ general intellectual or creative thinking ability). The Flexible Pathways 

project is aligned with Alberta’s Social Policy Framework (Alberta Government, 2013), a blueprint 

with the intent of improving quality of life outcomes for children and families.  Components to 

this framework are the notions of equal opportunity, inclusion, and dignity. Additionally, 

Inspiring Education: A Dialogue with Albertans (2010) shares a vision of success for each student in 

an inclusive education system. 

Call for Proposals 

In early Fall 2012, all school jurisdictions across Alberta were invited to participate in the Flexible 

Pathways project. Five jurisdictions were selected based on their interest in building and sharing 

their expertise around the design of inclusive, innovative ‘learning spaces’ at the Junior High 

level. The jurisdictions received grants from Alberta Education to: 

(1) Implement a research project that explores the role of technology and pedagogical

practices in the design of inclusive learning environments at the Junior High level.

(2) Use the Student Environment Tasks Tools (SETT) framework, as an organizational

structure to enable learning teams to make decisions about assistive technology

throughout all phases of service delivery and to identify appropriate technology to

support the learning of individual students.

(3) Participate in a provincial Research of Community of Practice (RCOP) support by

Alberta Education to share merits, challenges, and promising practices related to the

Flexible Pathways project initiative.

Participants 

Each of the selected school jurisdictions created a team of at least five members (i.e., including 

but not limited to: project lead, technology lead, at least two classroom teachers, and one “other” 

(e.g., learning coach, administrator, curricula lead).  Subsequently, each ‘team’ identified 

targeted students who had significant learning challenges and were included in the 

participating classrooms.  

University Ethics Approval 

In May 2013, ethical approval from the Research Ethics Board at the University of Alberta (see 

Supplemental Report, p. 5) was granted for the research. Subsequently, each of the team 

Technology can help learners with special needs to more fully participate in learning activities… 

It is reasonable to assume that assistive technology will continue to break down barriers. 

 (Inspiring Education, pg. 29) 
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members and students in the participating classrooms were invited to join in research aimed at 

documenting and understanding the effectiveness of their projects. All participants signed 

consent forms, and parents signed on behalf of the students. All efforts were made to keep 

identifying information confidential; when identifying information has been provided, 

additional consent was sought and granted by the participant.  

Description of the Research Plan and Goals  

The researchers addressed the following broad questions: 

Q1. What are the processes (e.g., technology access and purposeful use, pedagogy, or 

stewardship) and context factors (e.g., leadership characteristics, learning resources, 

student characteristics) that shape the successful implementation of technology in 

inclusive learning environments in Junior High settings designed to facilitate the 

participation and achievement of learner outcomes for students who require significant 

accommodations to access the curriculum (i.e., for students who are coded 41, 43, 44, 51, 

or 80)? 

Q2. How do these processes and context factors shape the role that technology plays in 

supporting diverse student learners and enhancing their participation and achievement 

outcomes in inclusive Junior High settings? 

Research Theoretical Frame and Method  

The model of a ‘responsive’ evaluation was adopted to frame the data collection and analysis for 

this study (Stake & Abma, 2005). Assessments and other data-gathering methods were chosen 

based on observations of each jurisdiction’s program in action and through interaction with 

participants at each school site. With the responsive approach in mind, the research team tried to 

build reciprocal relationships with project teams and personnel at Alberta Education to facilitate 

communication, in order to enhance what the researchers were learning as the project 

progressed. As part of the responsive process, during the term of the project the researchers 

provided feedback to the participants many times in 

various ways: to the project teams, to the participating 

teachers, and to Alberta Education personnel.  

In this final report, the research findings have been 

organized into three sections to address the two 

overarching research questions (see table below). In 

addition, case studies have been included among the 

research findings that showcase some of the stories 

and impact the researchers captured over the course of 

the project.  
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Table 1. Reporting on the Research 

Research Question Aim Data Source Location 

1. Understand Context

Factors (Q1)

Create a picture of the school 

and classroom contexts where 

the study took place  

Teacher 

/administrator 

surveys 

Focus groups / 

interviews 

Section 2 

of the 

report 

2. Identify Processes

that Support the

Implementation of

Technology (Q1)

Examine the activities and 

interactions that supported 

the use of technology  

Focus groups / 

interviews 

Teacher survey 

Classroom 

observations 

Section 3 

of the 

report 

4. Outcome Analysis

(Q2)

Describe the changes in 

teacher practices and student 

outcomes observed over the 

term of the project  

Classroom 

observations 

Teacher and student 

surveys 

Writing Samples 

Focus groups and 

interviews 

Section 4 

of the 

report 

Data Collection Activities  

Multiple methods, (i.e., both quantitative and qualitative; Creswell, 2014) were used to collect 

data in this study. Over the two years of the project, the researchers engaged in classroom 

observations, focus groups, and individual interviews with teachers and their school jurisdiction 

teams, and discussed learning opportunities with the targeted and other students. The 

researchers also asked study participants to complete questionnaires and writing assignments to 

better understand how teachers are using technology to support all learners, how administrative 

teams are supporting these changes, and to document the changes in teacher practice and 

student performance in the classroom. The following is a description of the research activities 

and methods: 
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Classroom Observations 

Classroom observations were conducted to understand teaching practices, student-teacher 

interactions, and the implementation and impact of technology in the classroom.  Lessons were 

video recorded in each of the participating classrooms twice over each school year, once in 

October and again in May.  

PEDAGOGICAL PRACTICES 

The Classroom Assessment Scoring System - Secondary (CLASS-Sec; Pianta, Hamre, & Mintz, 

2012), a structured observational tool, was used to better understand the pedagogical practices 

in each of the participating classrooms. The CLASS-Sec is based on developmental theory and 

evidence that interaction between students and teachers are the primary mechanism of student 

development and learning.  The CLASS-Sec was developed based on observations in hundreds 

of grade 6 to 12 classrooms that determined the teacher behaviours associated with positive 

student engagement and academic outcomes. The indicators are grouped in domains, most with 

several dimensions, each and are described in Table 2 below. 

In order to use the CLASS-Sec to capture classroom practices, researchers needed to be trained 

and achieve research reliability to ensure the consistent application of the tool. Therefore, in 

September 2013, Alberta Education sponsored a 3-day workshop for research assistants and 

some Flexible Pathways participants to receive training in the CLASS-Sec. As a result, eight of the 

15 participants from the training sessions achieved research reliability and were able to code the 

video recording data gathered. In order to be research reliable, these individuals demonstrated 

that they were able to code videos (i.e., identify appropriate student-teacher interactions) 

accurately based on the gold standard established by the tool authors. Reliable coders renewed 

their reliability in accordance with the protocol developers. Only the ‘research reliable coders’ 

viewed and coded the classroom video recordings at each of the four time points (i.e., Fall 2013, 

May 2014, Fall 2014, and May 2015). 
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Table 2. CLASS-Sec Coding Indicators 
E

m
o

ti
o

n
al

 S
u

p
p

o
rt

 Positive Climate: the enjoyment and emotional connection that teachers have with students as 

well as the nature of peer interactions.      

Teacher Sensitivity: the level of teachers’ responsiveness to the academic and social/emotional 

needs and levels of individual students.      

Regard for Adolescent Perspectives: the degree to which the teachers meet and capitalize upon 

social and developmental needs and goals of adolescents for decision-making and autonomy, 

relevance, having their opinions valued, and meaningful interactions with peers.     

C
la

ss
ro

o
m

 

O
rg

an
iz

at
io

n
 

Behaviour Management: how well teachers encourage positive behaviours and monitor, prevent, 

and redirect misbehavior. 

Productivity: how well the classroom runs with respect to routines, how well students 

understand the routines, and the degree to which teachers provide activities and directions so 

that maximum time can be spent in learning activities.  

In
st

ru
ct

io
n

al
 S

u
p

p
o

rt
 

Instructional Learning Formats: how teachers engage students in and facilitate activities so that 

learning opportunities are maximized. 

Content Understanding: what teachers emphasize and approaches used to help students 

understand both the broad framework and key ideas in an academic discipline. 

Analysis and Inquiry: how teachers promote higher-order thinking skills (e.g., analysis and 

integration of information, hypothesis testing, and metacognition) and provide opportunities for 

application in novel contexts. 

Quality of Feedback: how teachers extend and expand students’ learning through their 

responses and participation in activities. 

Instructional Dialogue: how teachers use structured, cumulative questioning and discussion to 

guide and prompt students’ understanding of content. 

Student Engagement: the overall engagement level of students in the classroom. 

Dimensions of the CLASS-Sec are rated on a 7-point scale ranging from 1 or 2 (low) to 3, 4, or 5 

(middle) to 6 or 7 (high).  Three segments of classroom video between 15-20 minutes in length 

were coded per participating teacher at each time point. Coders rated each segment based on 

their training by weighing the frequency, duration, and intensity of the indicators of the 

dimensions on the full 1- to 7-point scale and a mean score was calculated for each time point. 

Twenty-five percent of the videos were coded a second time by another researcher to ensure 

reliability of coding. 
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TECHNOLOGY USE 

Several resources were used to better understand the way digital technologies were utilized in 

the participating classrooms. After viewing the videos at each of the four time points, 

researchers used rubrics based on models of Universal Design for Learning (UDL; Rose & 

Meyer, 2006), Substitution, Adaptation, Modification, and Redefinition (SAMR; Puentedura, 

2010), and Bloom’s Digital Taxonomy (Churches, 2007). Researchers also calculated the 

proportion of time spent on technology (i.e., Actively, Present but not Actively Used, Neither 

present nor Active). This coding of the video helped us to understand both the activities and the 

change in use of digital technologies in inclusive junior high classrooms across the four 

observations. Below is the rubric the researchers created to code Opportunities to Use 

Technology, Technology Task Level based on the SAMR model, and UDL codes for Teacher 

Means of Representation and Student Expression. 

Table 3. Technology Coding Rubric 

Low (1, 2) Mid (3, 4, 5) High (6, 7) 

Opportunities Students have no or limited 

opportunities to learn with or 

use technology  

Students have some 

opportunities to learn with 

or use technology  

Students have ongoing 

opportunities to learn with 

or use technology 

Tasks (SAMR 

Model; 

Puentedura, 

2010) 

No, or limited technology is 

used. Technology may be used 

to only support teacher 

productivity (e.g., attendance; 

i.e., use of tech by teacher will

not impact on learning)

Technology is used as a 

substitution for non-digital 

elements (e.g. a smart board 

as a projector instead of an 

overhead) or to augment 

non-digital elements (e.g. cut 

and paste elements in a 

word processor) 

Technology is used in a 

way that modifies or allows 

a redefinition of the tasks 

(i.e., by using technology 

the learning objectives are 

extended or modified) 

Multiple Means 

to Represent 

and to Facilitate 

Learning  

Teacher uses no, or limited 

technology to facilitate learning 

Teacher uses technology to 

facilitate learning in one way 

or for only a small portion of 

the lesson  

Teacher uses multiple 

digital technologies to 

facilitate learning  

Personalization 

of Student 

Expression of 

Learning via 

Digital 

Technology 

No or off task use of 

technology   (e.g. texting and 

gaming not related to the 

lesson) 

All students are expected to 

use the same digital 

technologies to express their 

learning (e.g. all laptops; all 

same software) 

Students have choice in the 

digital technology they use 

to express their learning 

(e.g. some laptops, some 

iPads,) 



Page 15 

Student Surveys 

Questionnaires were used to better understand the impact of implementing technology on 

students, from their perspective. The student survey included questions on student perception 

of teaching and learning in technology-enriched classrooms. 

One questionnaire, administered in year two, explored students’ perceptions of self-directed 

learning (SDL) and collaborative learning (CL), two major educational goals related to the 

cultivation of lifelong learning in the 21st Century (Lee, Tsai, Chai, & Koh, 2014). The 18-item 

protocol contrasts students’ perceptions of self-directed learning and collaboration with and 

without technology in technology-supported classroom environments.  Previous research has 

indicated that students who engaged in SDL (e.g., planning learning goals, using appropriate 

learning methods, and assessing learning outcomes) and CL (e.g., collaborating with peers, 

discussing ideas and sharing ideas) were more likely to use information and communication 

technologies in SDL and CL.  The survey items prompted students to rate their learning skills on 

a 7 – point Likert scale (i.e., 1 = strongly disagree to 7 = strongly agree). Below are samples of the 

items:  

Teacher Surveys 

Teachers were asked to complete surveys to better understand whether teachers felt that their 

practices using technology had changed, whether they were more comfortable using the SETT 

framework to plan for technology for students with significant learning needs, if their frequency 

of collaboration had changed, and how they perceived their school culture during the Flexible 

Pathways Project. Furthermore they were asked how active they were in the RCOP events, what 

was helpful to them from these events, and how the RCOPs may have contributed to their 

learning needs utilizing technology to teach all learners. Teachers completed surveys at various 

time points: when they first joined the project, at the end of year one, and again at the end of 

year two.  

 Self-Directed Learning – “In this class, I try to determine the best way

to work on assignments.”

 Collaboration – “In this class, my classmates and I actively work

together to solve problems.”

 Self-Directed Learning with Technology – “In this class, I use

technology to organize and save information for my learning.”

 Collaboration with Technology – “In this class, my classmates and I

actively discuss our ideas online to come up with better ideas.”
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Focus Groups and Interviews 

Focus Groups were conducted in each school jurisdiction: one for the teacher participants (held 

in February - March, 2014) and one for the school and jurisdiction support/administrative 

members of the team (held May - June, 2014). Both groups of participants were asked questions 

that explored the meaning of the project, their goals and strategies to achieve these goals, how 

the targeted students benefited from the project, and how challenges and barriers to achieving 

project goals were experienced and addressed. Additionally, the administrator groups were 

asked to describe how project resources were utilized and anticipated goals and changes for the 

upcoming year. Small group or individual teacher interviews were conducted in April – May 

2015. These interviews explored aspects of the focus group themes in more detail. Incidental 

conversations with participants throughout the project served to inform understandings and 

development relationships with the project participants. 

Writing Samples 

Writing was selected as an outcome of interest for the targeted students for a number of reasons. 

First, writing is one of the most difficult skills that children are expected to master during their 

school years. Skilled writing is a complex cognitive activity that includes the acquisition, 

coordination, and integration of many processes and strategies (De La Paz & Graham, 2002). 

Second, as teachers prepare students for the 21st Century, effective writing becomes an 

important skill in a context where collaboration and communication take greater precedence 

(Alberta Education, 2013). 

Four writing samples were obtained from the ‘targeted’ students: a narrative and a persuasive 

sample in two conditions, unassisted (i.e., with spellcheck and grammar checking functions 

disabled) and assisted (i.e., with all of the assistive technologies the students typically used 

enabled). Researchers were interested in the persuasive genre of writing as it aligns with the 

increased emphasis placed on preparing students for effective communication in their future 

education, profession, and daily life (Newell, Beach, Smith & VanDerHeide, 2011). Persuasion or 

argumentative writing is more sophisticated than expository or narrative writing because it 

requires perspective taking, which neither expository nor narrative require (Nippold & Ward-

Lonergan, 2010). The Alberta Program of Studies (2000 version) provides outcomes that refer to 

persuasive writing (i.e., Outcome 2 “justify own point of view using evidence”) and aspects of it 

are taught in most classrooms. Persuasive writing plays a role in the grade 9 Provincial 

Achievement Test (PAT) which includes tasks in ‘Functional’ writing (i.e., a letter where a 

problem is presented requiring students to provide an effectively developed persuasive 

argument that demonstrates an awareness of the audience).

The unassisted samples were collected on a ‘non- supported’ web server (i.e., with no spell or 

grammar checks) and the assisted samples were collected on the student’s device and with all 

assistive technology the student typically used at school. Each sample was coded to document 

lower order (e.g., spelling, word complexity, sentence complexity) and higher order (e.g., basic 

story structure, development of characters, quality of argument, textual cohesiveness) 
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competencies. Of interest from this writing sample data was to determine: If the use of AT 

improves academic performance for children with significant learning needs? And, if so, are 

these benefits consistent across two writing genres? 

Data Collection Procedures  

The scope of this project required a holistic approach that involved the combination of a range of 

research techniques, both ‘qualitative’ and ‘quantitative.’ These involved questionnaires 

(student, teacher, and administrator), interviews (both formal and informal), focus groups, and 

observations of classroom practice. In this report researchers have attempted to integrate the 

findings across these methods. The following figure (1) depicts the sequence of activities and 

aims. 

Figure 1. Data Collection Procedures 

Research Community of Practice Activities  

In addition to activities conducted by the researchers, Alberta Education directed Research 

Community of Practice (RCOP) events throughout the project that were hosted by Alberta 

Education and/or one of the school jurisdictions. These events provided opportunities for 

participants to connect, complete various project and research-related activities, and participate 
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in professional learning events. The RCOP events also provided the researchers with an occasion 

to update participants on research activities and findings in order to support the developmental 

and responsive approach that frames this research project. Here is a summary of RCOP event 

activities (Table 4): 

Table 4. RCOP Event Activities 

Date Location Activities 

March 2013 Greater St Albert 

Catholic 

Initial two day meeting to describe the project, outline 

the expectations, and introduce the Project Teams to 

each other. Each Project Team described one or two of 

the students that they targeted to benefit from the 

Flexible Pathways activities. SETT training and 

educational technology activities were also provided. 

June 2013 Edmonton Project teams were guided to develop logic models for 

their projects describing their resources, activities, and 

anticipated outputs and impact. 

November 

2013 

Rocky View School 

District 

Project teams shared their logic models and were 

guided to explore three models of technology 

implementation: Universal Design for Learning (UDL), 

the 21st Century Learning: Incremental Change Over 

Time (Emerge, 2009), and the Substitution, Adaptation, 

Modification, and Redefinition (SAMR; Puentedura, 

n.d.).

February 

2014 

Edmonton Alberta Education hosted a 2-day professional 

development activity where 2Learn.ca and project 

teams shared innovative use of technology for teaching 

and learning. 

November 

2014 

Lakeland Catholic 

School Division, 

Bonnyville 

The school division hosted a 2-day event that included 

sharing the findings to date, visiting Dr. Brousseau’s 

classrooms, and project plan updates. 

May 2015 Rocky View School 

District, Airdrie 

This was a celebration event where each project team 

shared their progress and key benefits from 

participating in the project. Teams also visited Rocky 

View classrooms the day before.  
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SECTION TWO | CONTEXTUAL FACTORS FOR TECHNOLOGY 

IMPLEMENTATION 

Flexible Pathways Projects: Jurisdictional Differences 

In this report, researchers sought to integrate the findings across the project, but it is important 

to note that, at the outset, that there were simultaneous but unique implementations of 

technology in the five jurisdictions, across nine (then eight, in 2014 – 2015) inclusive educational 

Junior High school sites. Appendix I provides a brief description of each jurisdiction and 

highlights their Flexible Pathways project interests and intentions. 

In this section, findings related to the contextual factors for technology 

implementation are presented. The most important findings included: 

 Each jurisdiction developed a unique project, foci included: one-to-one

tablets, bring your own device (BYOD) programs, development new models

to support learning including Universal Design for Learning (UDL), Student,

Environment, Tasks, & Tools (SETT) to plan and support students with

special learning needs, executive functioning, higher order thinking skills

 Teacher participation in the project grew over two years

 The majority of the teachers saw themselves as early adopters of technology

 Teachers from all jurisdictions began the project with positive beliefs that

technology would support the learning of most students

 Teacher perceptions of their knowledge regarding how to use technology for

teaching grew considerably over the duration of the project

 Target students included a range of learning needs including: intellectual

disability, autism, emotional needs, and gifted and talented

 Teachers indicated that their classrooms included many students with

additional learning needs (percentages ranged from 10 – 85% in each

participating class depending on the jurisdiction)

 Teachers felt confident in their skills to teach students with significant

learning needs in inclusive classroom settings
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Project Participants  

How many educators and students participated in the Flexible Pathways Project? 

In their project proposals, jurisdictions were asked to describe their ‘teams,’ including the 

number of participating schools, classrooms, and targeted students. The table below reveals that 

the proposed number of participants started small but grew as the jurisdictions consolidated 

their respective project plans in September 2013, then further expanded in September 2015 as the 

jurisdiction invited more teachers and support personnel to participate. 

Table 5. Flexible Pathways Participants from Spring 2013 – Spring 2015 

Classroom 

Teachers 

School 

District 

Admin. 

Support 

Tech. 

Support 

Learning 

Support 

Number of 

Students 

Number of 

Targeted 

Students 

Spring 2013 Proposed 

Flexible Pathways 

Participants 

13 12 8 7 N/A N/A 

2013 – 2014 Actual 

Flexible Pathways 

Participants 

26 14 6 5 343 34 

2014 – 2015 Flexible 

Pathways Participants 

31 14 5 4 360 23 

Note: Student participants were from grades 5 – 9; targeted students included mild cognitive disabilities, learning 

disabilities, autism spectrum disorder, emotional and behavioural concerns, and suspected learning challenges 

What is not apparent from the table above is the change in participants over the two years of the 

project. In year two of the Flexible Pathways project researchers noted many jurisdictional 

changes that influenced the ability of the research team to follow teachers, students, and other 

team members over time. Some teachers moved on to different assignments, some students 

relocated to schools not included in the project, and some team members took on other 

responsibilities that prevented their participation in the research. Goals in most jurisdictions 

included ‘growing’ the project, thus researchers welcomed new students, teachers, and project 

team members. Figure 2 below illustrates the changes in participants across the teacher and 

student groups. Note: only 92 students and 16 teachers overlapped from year one to year two.  
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Figure 2. Cross Sectional Description of Participants 

Participants in Year One Only 

(10 teachers, 254 students) 

Participants in Year One and Two 

(16 teachers, 92 students) 

Participants in Year Two Only 

(15 teachers, 268 students) 

Teacher Knowledge and Experience of Technology  

Did the educators’ perceptions about their technology change? 

Several measures were used to better understand educator experiences, feelings, knowledge, 

and needs regarding technology use in the classroom. The Technological Pedagogical and Content 

Knowledge (TPaCK), developed by Chai, Koh, Tsai, and Tan (2011), helped the researchers to 

understand educators’ knowledge of facilitating students’ learning of specific content through 

appropriate pedagogy and technology. This questionnaire updates the original TPaCK 

developed by Schmidt, Baran, Thompson, Mishra, Koehler, and Shin, (2009) replacing PK 

(pedagogical knowledge) by PKML to better address pedagogical knowledge related to 

authentic learning which is seen as more active and constructive. The questionnaire includes 36 

statements addressing several constructs:  

 Technological Knowledge (TK) – knowledge of how to operate computers, access the

internet, and relevant software;

 Pedagogical Knowledge for Meaningful Learning (PKML) – knowledge of how to plan

instruction, deliver lessons that involves active; cooperative; constructive; intentional,

and authentic learning;

 Content Knowledge (CK) – subject matter knowledge such as knowledge about

languages, Mathematics, Sciences, etc.;

 Technological Content Knowledge (TCK) – knowledge of how content can be researched

or represented by technology;

 Technological Pedagogical Knowledge (TPK) – knowledge of how technology can

facilitate pedagogical approaches such as using asynchronous discussion forum to

support social construction of knowledge; and

 Technological Pedagogical Content Knowledge (TPaCK) – knowledge of how content can

be researched or represented by technology while simultaneously facilitating

pedagogical approaches to support students and the construction of knowledge for all

students.
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Educators responded by indicating how true each statement was for them (i.e., 1 = Not at all like 

me; 2 = A little bit like me; 3 = Kind of like me; 4 = A lot like me; 5 = Absolutely like me). The 

responses were summed for each of the constructs (i.e., TK, PKML, CK, TPK, TCK, and TPaCK) 

and mean scores were calculated and reported in Table 6 below.  

Across the jurisdictions, at the beginning of the project, educators were tentative or modest that 

they possessed technological and content knowledge, indicating knowledge in these areas was 

“kind of like me.”  Scores at the end of the project were greater for all constructs and 

significantly stronger in TC, TCK, TPK, and TPaCK. These differences represent positive 

perceptions in knowledge growth from the inception to the end of the project, especially in the 

area of technology knowledge as it relates to teaching.   

Table 6. Teacher Reported Technological, Pedagogical, and Content Knowledge 

Beginning of the Project 

Mean (SD) 

End of the Project 

Mean (SD) 

Technology Knowledge (TK) 3.31 (.99) 3.77 (.86) 

Content Knowledge (CK) 3.77 (.81) 4.42 (.61)** 

Pedagogical Knowledge for 

Meaningful Learning (PKML) 

4.25 (.42) 4.46 (.56) 

Technology Content Knowledge 

(TCK) 

3.88 (.80) 4.50 (.49)** 

Technology Pedagogical 

Knowledge (TPK) 

3.76 (.88) 4.25 (.60)* 

Technological, Pedagogical and 

Content Knowledge (TPaCK) 

3.83 (.79) 4.48 (.49)** 

Note: Contrasts between 16 teachers who remained in the study from the beginning to the end revealed significant differences: * p 

= .025, ** p < .01 

We crafted a question, developed from Everett Rogers’ Diffusion of Innovation model (1962), to 

ask educators to choose a descriptor that best described their technology use. Rogers (1962) 

observed that after new technology is introduced, there is a pattern of adoption consistent across 

populations. Rogers characterized patterns of adoption as follows: innovators, early adopters, 

early majority, late majority, and laggards (we renamed ‘laggard’ to ‘straggler’). Understanding 

how educators see themselves on this trajectory is useful as it directs the nature of supports and 

guidance each would benefit from. Educators participating in the Flexible Pathways project 

reported the complete range of characterizations of their technology use, with the majority 
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describing themselves as ‘early adopters’ or ‘early majority’ users at the beginning and at the 

end of the study, with a notable increase in innovators at the end of the study. It is important to 

note that the percentage of early adopters (42.5% in year one and 43.5% in year two) was much 

higher among the Flexible Pathway teachers than Rogers (2003) found among the general 

population (i.e., 13.5%). This may suggest that as use of technology has become more ubiquitous 

in society, the general population sense of adoption categories may have shifted. However, it 

may also suggest that the teachers who participated in the Flexible Pathways project were, as 

Rogers (1962) suggests, more likely leaders in technology than those in the general population. 

Rogers suggests that these meant individuals are among those who make judicious, well 

thought out choices when adopting innovations which helps them to maintain an important and 

central communication position for others considering adoption of innovation. This suggests 

that the teachers who participated in the Flexible Pathways project were leaders in their schools 

and school divisions in regard to the adoption of technology. 

Table 7. Teacher Characterizations of Their Technology Use 

Technology Use Characterizations 

Percentage 

of Teachers 

at the 

Beginning of 

the Project 

Percentage 

of Teachers 

at the End 

of the 

Project 

Innovator (I'm among the first to know about new 

technology and will wait in line for the release of new 

products of interest to me)  

0% 13% 

Early Adopter (I'm among the first group of people to use 

new technology but will wait for the early product 

reviews before I adopt a new technology)  

42.5% 43.5% 

Early Majority User (I'm among the early majority of 

people to adopt a new technology once it's become more 

mainstream, however the product must be easy to use)  

40% 34.8% 

Late Majority User (I'm among those who adopt 

technology once it's being more widely used and I see its 

benefits) 

10% 8.7% 

Straggler (I'm among those who are exceedingly slow at 

adopting technology or am simply resistant to its use) 

7.5% 0% 
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Taken together, the TPaCK and Diffusion of 

Innovation teacher responses reflect that most 

teachers experienced positive growth in their 

technology knowledge for teaching over the 

course of the project. No teachers described 

themselves as a technology ‘Straggler,’ a few 

more saw themselves as ‘Innovators’ at the end of 

the project, and many maintained the view that 

they were ‘early adopters.’ The researchers 

concluded that the teachers who participated in 

the Flexible Pathways project were likely leaders in 

their schools and school divisions in regard to the 

adoption of technology. 

How diverse were the students in each of the participating districts? 

Teachers were provided with a list of the students who had agreed to participate in the study 

and asked to identify and describe the students in their classrooms who had diagnosed other 

types of special learning needs. Using the list, we asked for teachers to identify or describe:  

1) which students were the project ‘targeted’ students;

2) which students had special education codes;

3) which students had other learning needs not coded; and

4) what was the nature of the challenges or learning needs.

We were interested in finding out how different the districts were and the range of diverse 

learning needs in each of the classrooms. Although the Flexible Pathways project required that 

teams focus on a few students with significant learning needs, the following Table 8 reveals that 

teachers are challenged to support a very diverse group of students in the inclusive classroom 

settings in which they work.  

EDUCATORS PARTICIPATING IN THE

FLEXIBLE PATHWAYS PROJECT

REPORTED THE COMPLETE RANGE OF 

CHARACTERIZATIONS OF THEIR 

TECHNOLOGY USE, WITH THE

MAJORITY DESCRIBING THEMSELVES 

AS ‘EARLY ADOPTERS’ OR ‘EARLY

MAJORITY’ USERS AT THE BEGINNING

AND AT THE END OF THE STUDY WITH 

A MARGINAL INCREASE IN 

INNOVATORS. 
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Table 8. Classroom Diversity Profiles 

Number of Targeted Students* Percentage of 

Students in 

Classrooms with 

Diagnosed 

Special Need* 

Percentage of 

Students in 

Classrooms with 

Teacher 

Identified 

Learning 

Challenges** Year One Year Two 

Fort Vermilion 3 2 15 - 28% 81 - 92% 

Greater St. 

Albert Catholic 

5 5 5 - 15% 30 - 50% 

Rocky View 11 8 16 - 22% 32 - 34% 

Lakeland 2 1 5 - 6 % 22 - 24% 

Prairieland 13 10 10% 27 - 35% 

* Examples of diagnoses: severe medical/physical (code 44), severe emotional/behavioural disorder (code 53), mild

cognitive disability (code 51), and learning disability (code 54), giftedness (code 80), hearing disability (code 55), visual

disability (code 56)

** Examples of learning challenges (varied by school jurisdiction): cognitive difficulties, reading comprehension, math

comprehension, accommodation needs, written expression disorder, severe anxiety, low self-confidence, poor attendance,

family issues, life skills focus, modified curriculum needs, noncompliance, speech issues, low literacy, English as a Second

Language, lack of interest, very slow worker, new to school, low academic skills, low general intelligence, attention deficit

hyperactivity disorder

To understand how confident teachers felt supporting students with diverse learning needs, 

researchers asked a series of questions addressing educator’s background professional 

development in supporting students with significant learning needs and inclusion. Educators 

were asked about self- perceptions of professional development needs in regard to supporting 

students with significant learning needs (i.e., including students with intellectual disability, 

autism, learning disabilities, behaviour disorders, and students described as gifted or talented). 

The majority of the teachers reported that they had taken special coursework or attended 

workshops to support program planning of students with disabilities. A further 95% reported 

“lots” of experience teaching students with significant learning needs in inclusive settings. Most 

reported that they feel competent when teaching a student with a disability with the majority 

reporting “very competent.”  
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Summary to this Section  

The Flexible Pathways projects varied considerably across jurisdictions. These differences were 

across project participants, aims with regard to student and teacher learning outcomes, 

technology choices, and implementation plans. Teachers who participated in the project began 

with very positive beliefs that technology would support the learning of most students and felt 

confident in their skills regarding students with significant learning needs in inclusive classroom 

settings. Teacher perceptions of their knowledge regarding how to use technology for teaching 

grew considerably over the two-year term of the project. 
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SECTION THREE | PROCESS AND PRACTICE FACTORS THAT 

FACILITATED THE IMPLEMENTATION OF TECHNOLOGY 

New Models to Support Technology Use in Inclusive Settings  

Universal Design for Learning (UDL) 

Universal Design for Learning (UDL) (Rose & Meyer, 2006; Rose, Meyer, & Hitchcock, 2005; 

Meyer, Rose & Gordon, 2014) is a term that has become very familiar to most teachers in the past 

decade, yet its widespread practice in classrooms is only emerging. In its latest iteration (Meyer, 

Rose & Gordon, 2014), UDL is described as a framework for guiding educational practice that 

provides flexibility in 1) the ways that students may engage in learning, 2) in the ways that 

information is presented, and 3) in the ways students may act or express their learning. The 

overall intention of UDL is to proactively design environments that reduce 

barriers in instruction, provide appropriate accommodations, supports, 

and challenges, and while maintaining high achievement expectations for 

all students, including students with disabilities and students who are 

English language learners. 

As a goal of the Flexible Pathways project, each jurisdiction aimed to create 

environments that mirrored UDL principles and make learning accessible 

for all students. A widely held sentiment among the team members was 

that technology use within the UDL framework fostered student centered teaching practices by 

In this section, findings related to the process and practice factors that facilitated the 

implementation of technology are presented. In brief, across the five school 

jurisdictions, processes that facilitated the implementation of technology in inclusive 

classrooms were driven by: 

 Leadership that endorsed new models to support technology use in inclusive

classrooms including UDL, student centered learning, SETT framework

(Zabala, 2010) to inform assistive technology decisions, and Puentadura’s

(2010) ‘Substitution, Augmentation, Modification, Redefinition (SAMR)

model’

 Improved teacher and student access to digital technologies

 Activities that supported the development of teacher competencies including

collaboration that included co-planning, preparation, and discussion

These findings have contributed to an emerging model for successful technology 

implementation, which is presented in the summary of this chapter. 

UDL makes learning 

accessible, fosters 

student-centered 

teaching practices, and 

increases student 

engagement 
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promoting personalization, independence, and choice in learning.  Gathered from teacher and 

administrator focus groups and interviews, the benefits of UDL were endorsed and the 

mechanisms to implement it were explored. 

Below are a few select quotes (captured in Spring 2014) demonstrating teacher and 

administrator UDL themes. Every jurisdiction that implemented new technologies in their 

classrooms in the first year of the project, reported that they made learning accessible for all 

students. Technology use also fostered student-centered teaching practices by promoting 

personalization, independence, and choice in learning.   

Make Learning 

Accessible For All 

“Some teachers have done a very good [job] with regards to… using the devices 

to break down learning barriers for some of our students.” 

“It’s helped level the playing field for sure, for those students who previously 

wouldn’t be able to produce, in some cases anything really, as far as even 

written output. It’s given them the opportunity to go and express what they 

know, show what they know, share their thoughts that they may [know] – they 

weren’t previously able to do that... and they don’t stand out as much, because 

they’re doing it just like everyone else. So it just makes them feel more 

comfortable.” 

Foster Student 

Centered Teaching 

Practices (e.g., 

Promote 

Personalization, 

Independence, and 

Choice in 

Learning) 

“It’s just the changing of [the] pedagogy of our teachers, to improve student 

learning.” 

“I think [Flexible Pathways] fit[s] really well with Inspiring Education, with that 

whole idea of – of personalized learning for students.” 

“The longer they have to practice [using technology], in a guided supportive 

way, the more apt they are to continue to use that technology, and to maximize 

their independence.” 

“To me [it’s at] the heart of [the] Flexible Pathways research project – it’s getting 

students to be making informed decisions about [their] learning, not just us 

telling them what to do all the time.” 

Increase Student 

Engagement 

“The kids were all working and they were all engaged, and it was like, YES!” 

“And just watching [the math class was] just doing a review, which it was a 

simple review with the algebra… and you would never see 100% engagement, 

[but she was] using the technology, and all the kids were... engaged doing that, 

it’s really neat to see!” 

“I think in what we’ve seen our students produce, particularly, there’s been a 

more diverse use of technology, and you know we watch the kids, they’re much 

more engaged by the activities that they are participating in.” 
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Technology Enabled Student-Centered Learning 

Holly Stanger, a teacher at Delia School in the Prairie 

Land School District, says that technology gave her 

and her students more freedom to approach teaching 

and learning. Before the integration of technology, 

there was no dynamic engagement between students 

and lesson plans. “Without the technology, I have to 

prepare all the materials and the students are limited 

to what I have prepared for them.” More access to 

technology allows for student-centered learning, 

where she is able to shift and follow her students’ lead 

as the lesson unfolds. “[Before, my lesson plan] is 

what I think would be good and what I think they 

would be interested [in], and I photocop[ied it] on a 

sheet and they would have to do it. The technology 

allows me to ask a broader question and they may 

take it where they wish.”  

Shifting away from hardcopy textbooks, technology 

has changed her teaching practice so that she now engages students through real-world problem-

based learning. For example, students in Holly’s math class first explored the impact of distracted 

driving by searching and sharing various public service announcements.  Then, in a hands-on 

experiment they used technology to simulate driving a car while they sent a short text message. 

Using the data they gathered they applied their knowledge of ratios to calculate the distance 

travelled at various speeds in the time it took to send each message. As a real-world application of 

math, this lesson also highlighted the dangers of texting and driving at any speed and was 

engaging for all learners in her classroom.  

In another math class, students practiced applying algebraic formulas by calculating the amount 

of exercise needed to burn off their favourite fast food meals based on their favourite exercise (i.e., 

soccer, hockey, or swimming). Holly has observed that her new student-centered teaching 

practice has resulted in significant changes for her students. For example, one student with a 

diagnosis of a “severe emotional and behavioural disability” who did not have access to 

technology prior to this project, has become more social, no longer requires an Educational 

Assistant to support him in math, and will now likely become the first of his family to graduate 

high school. Holly believes that the success he has achieved through the use of technology has 

opened up a whole world of opportunity for him and he has even reported wanting to work with 

technology as a future career – something not imagined prior to the integration of technology into 

his classroom. 
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Student, Environment, Tasks, and Tools (SETT) Framework 

The SETT Framework (Zabala, 2010) provides a structure for gathering data to inform student 

assistive technology decisions. Students with specialized or targeted needs often benefit from 

technologies that enhance their access to learning. SETT was introduced as a framework to 

support the targeted students in the project and ensure that their learning needs were met in 

their inclusive classrooms. Researchers were interested in whether teacher familiarity and use of 

the SETT framework changed over the term of the project. 

Teachers were asked to respond to the question, “We use the Student Environment Task and 

Technology (SETT) process to make decisions around assistive technology choices for students 

with additional learning needs.” The following choices were offered: ‘Don’t know,’ ‘Rarely,’ 

‘Sometimes,’ and ‘Most of the time.’ Teachers completed the survey at three time points: before 

the project started, after one year, and at the end of year two. The data reveals increased 

knowledge and use of SETT over the first year. This knowledge and use was maintained and 

increased slightly in year two. 

Figure 3. Percentage of Time SETT is Used to Make Student Planning Decisions 

Substitution, Augmentation, Modification, and Redefinition (SAMR) Model 

The SAMR Model (Puentedura, 2010) was developed to help teachers infuse technology into 

teaching and learning in a way that highlights the potential of technology to redefine the 

learning environment, not just replace chalk and paper with projectors and personal devices. 

The model proposes four types of technology use: 1) Substitution: technology used as a 

replacement for non-digital elements (e.g., a smart board instead of an overhead projector); 2) 

Augmentation: where technology enhances existing practices, such as non-digital elements (e.g., 

cut and paste elements in a word processor); 3) Modification:  where technology is used in a way 
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that alters the task (i.e., by using technology the learning objectives are extended or modified); 4) 

Redefinition: technology allows a reimagining of a task in a way not previously anticipated. 

The SAMR model was adopted by many participating jurisdictions during the implementation 

of the Flexible Pathways project. First introduced in an RCOP event, the model provided a new 

way for team members to think about how they were designing learning activities using 

technology in their classrooms. From video recordings of classroom observations it was 

apparent that the way technology was used changed from the inception of the project to the end. 

Teachers were more frequently using technology to augment, modify, and redefine classroom 

activities and not just as a replacement for old practices (i.e., for substitution). 

Figure 4. Proportion of Time Spent Using Technology for Substitution, Augmentation, 

Modification, or Redefinition in Each Lesson Observed from Year One to Year Two 

Technology Access and Infrastructure  

Integral to the success of the Flexible Pathways projects across the jurisdictions was access to 

technology and robust wireless Internet infrastructure that supported multiple simultaneous 

users. For many administrators, access and infrastructure issues were ongoing concerns that 

they expressed at the end of year one and at various other times throughout the study. In order 

to drive their unique visions of their projects, they needed to systematically undertake 

interventions that improved the technology infrastructure in a way that accommodated ever 

increasing demands for use and, in order to meet student learning needs, increase student access 

to technology that was personalized to their learning needs. 
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Next are some quotes gathered from the focus group meeting held in June 2014 with 

administrators and support team members that addressed these issues.  

Teachers Report on Access to Technology 

Researchers were interested to find out from teachers whether their access to the Internet and 

the availability of technology for teaching and student learning had changed as a result of the 

many system interventions designed to address technology demands. The figures below present 

questions that addressed issues of access and the range of teacher responses across the 

jurisdictions. It is clear from how the teachers reflected on these questions that, although some 

access issues were ongoing or needed to be addressed in order to harness the potential of 

technology in a way that is seamless, the teachers participating in the Flexible Pathways project 

were generally positive about improved student access to technology. Further, contrasting end 

of year 2014 to end of year 2015 responses, it is apparent that while teacher issues regarding 

access to the Internet remained constant, improvements were noted in student access to the 

Internet, classroom technology, and the appropriateness of personalized student technology. 

Figure 5. Teacher Report of Access to School Internet 
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Technology 

‘Glitches’ and 
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“[We rely on our internet] 99.99% of the time… But we did have our super 

net wire cut… numerous times this year alone, and it could have been cut 

anywhere right. And it has nothing to do with [our jurisdiction] if they cut 

the line we’re down... And we’re down for hours.” 

“At the beginning of the year we had issues, such as, you know students 

didn’t have emails, we had no way of transferring files from students to 

teacher, vice versa. Our infrastructure was not necessarily – I mean the 

wireless and everything was not necessarily reliable, so we had some pieces 

that over the year, I think we’ve done a really good job of tackling.” 
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Figure 6. Teacher Report of Student Access to Technology 

Figure 7. Teacher Report of Student Access to Personalized Technology 

Figure 8. Teacher Report of Access to Classroom Technology 
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Processes Supporting the Development of Teacher Competencies  

Collegial Collaboration 

The researchers were interested in whether the frequency of collaboration among teachers had 

changed since the inception of the project. The Collaborate to Improve Teaching (CIS) Scale (PIRLS, 

2011) was used at the beginning of the project in Fall 2013, June 2014, and again in May 2015 to 

explore the frequency of teacher collaboration. The original scale is comprised of five questions 

that examine interactions with other teachers. The questionnaire was adapted to gear the 

questions to collaborative interactions with others that were concerned with instructional uses of 

technology. The educators rated how frequently they collaborated utilizing the following scale:  

 1 = daily or almost daily;

 2 = 1-3 times per week;

 3 = 2-3 times per month;

 4 = about once per month; and

 5 = never or not at all.

Previous use of the CIS estimated that teachers who collaborate 1-3 times per week or more are 

‘very collaborative;’ 1-3 times per week to 2-3 times per month are ‘collaborative;’ and once a 

month are ‘somewhat collaborative.’  The overall finding was that teachers in the Flexible 

Pathways are ‘somewhat collaborative’ to ‘collaborative.’ The findings indicated that the level of 

collaboration increased over the first year and decreased slightly over the second year of the 

project (but not back to baseline levels).  
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Table 9. Teacher Report of Collaboration 

Aggregated 

Across 

Jurisdictions 

Mean (SD) 

and Range 

Fall 2013 

Aggregated 

Across 

Jurisdictions 

Mean (SD) 

and Range 

Spring 2014 

Aggregated 

Across 

Jurisdictions 

Mean (SD) 

and Range 

Spring 2015 

Collaborate in PLANNING and PREPARING 

instructional materials with other teachers - 

specifically related to technology? 

    4.00 (0.85) 3.15 (0.33) ** 3.44 (1.47)** 

Discuss HOW to teach a particular topic (e.g., 

within your subject area) with other teachers - 

specifically related to technology? 

3.80 (0.22) 3.15 (0.33) ** 3.39 (1.23)** 

Share what I have LEARNED about my teaching 

experiences with other teachers - specifically 

related to technology? (e.g., reflect on a lesson or 

unit after you have delivered it) 

3.85 (0.24) 3.35 (0.29) ** 3.61 (1.30)** 

VISIT another classroom (in your school or 

another school in your Jurisdiction) to learn 

more about teaching with technology - 

specifically related to technology? 

4.55 (0.17) 4.75 (0.12) 4.91 (.29) 

WORK TOGETHER to try out new ideas with 

other teachers - specifically related to 

technology? (e.g. co-teach) 

4.05 (0.18) 4.52 (0.22) 4.39 (1.20) 

Note: 1 = daily or almost daily, 2 = 1 – 3 times per week, 3 = 2 – 3 times per month, 4 = about once a month, 5 = rarely or 

never; **Significant difference p < .01 for the 16 teachers who remained in the study from the beginning to end 

Despite what appears to be modest increases in collaboration, the teachers reported in 

interviews and focus groups that because of the Flexible Pathways project, they were 

collaborating more frequently with their colleagues. They reflected on collaboration very 

positively and noted how these activities enhanced their teaching practices.  

Across many jurisdictions teachers spoke about the supports to collaboration experienced within 

their own school communities. When technological support was available to them, they truly 

appreciated being able to access an expert who could come into their classroom to collaborate 

and model technology use, or assist in implementation. Teachers also noted some barriers to 

collaboration, these primarily related to the ability to spend time collaborating with others both 

within and outside of their schools. Teachers particularly wanted more time with others 

teaching the same content area, to share resources, and to discuss the pedagogical 

implementation of technology. 
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Here are a few select quotes demonstrating each theme. (Note: ‘regular’ text comments were 

made in 2014, italicized comments were made in 2015) 

Opportunities for 

Collaboration 

“So like we share ideas…. You know, you get together when you can and 

share ideas when you can.” 

“[It] has been very effective for us. You don’t always have time to have a meeting 

together.” 

Barriers to 

Collaboration 

“More time… even for us to get together and share...We don’t get together 

very often.” 

So, for me, it’s just having the chance to get together with other teachers 

and share ideas and, and kind of – [going beyond]… The building… But 

even within the building, I mean, like I say it’s hard to, to book subs, when 

you have a kind of challenging class because, it’s, it’s a lost day with your 

kids, and then you come back and it’s another lost day in making up for 

what they didn’t do with the sub, or behavioral issues and so, I mean, it’s, 

it’s a challenge to find the time.” 

Reflective Practice 

Across the project, teachers agreed that Flexible Pathways had afforded them the opportunity to 

reflect upon their practices. According to Schon (1991) and Killion and Todnem (1991), reflection 

can occur by looking back, looking at, and looking ahead. It affords teachers an opportunity to 

explore what did or did not work with a lesson and what they could do differently. According 

to some researchers, teachers work best when they are charged with a role that affords them the 

autonomy to use their accumulated knowledge to tackle challenging issues, including the 

challenging issue of utilizing new pedagogies that include technology (Davenport, 2005; Knight, 

2011). In the Flexible Pathways project researchers interpreted teacher reflections as observations 

about how education and learning are shifting in the 21st Century and how the project afforded 

the teachers the autonomy to act upon the challenges they were facing.  

In the focus groups, many teachers spoke about how technology impacted them and their 

working environment. Three themes developed across many of the focus group discussions 

where teachers reflected on their own increased digital literacy fluency, shifts in their pedagogy, 

and how the school environment itself is changing. Here are a few select quotes demonstrating 

In Their Own Words: “Teachers’ digital literacy is on the rise, there are pedagogical 

shifts, and school environments are changing” 
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each theme (Note: regular text comments were made in 2014, italicized comments were made in 

2015): 

Teachers’ 

Digital Literacy 

is on the Rise 

“For me it’s another tool in my classroom. And for me, I’m probably learning 

just as much as my kids are learning.” 

“Like I was just thinking about a science lab we did the other day… kids are 

making observations about what’s going on, and not a single one has their 

device out. Like they have tools at hand that I never had. They could sit there 

and take a video of what’s happening, they can take pictures and be able to 

go back and reflect on the observations, I never ever thought about this until 

like 2 minutes ago.” 

“I’m assessing different things because certain projects that used to be pen and paper 

are now not necessarily being done that way.”   

“If I can present it differently with technology, I do.” 

“It made a difference because it’s pushed me to find out about new things and 

different kinds of technology, and to think about how I teach.” 

Pedagogical 

Shifts 

“My pedagogy, as far as even differentiated instruction, I’ve always been big 

on differentiation in instruction, but more so now with technology… You 

can really say, go grab that and you get to do that, you can pick this, you go 

do this… And it’s a little bit quicker too.” 

“Instead of me standing in the front of the room teaching them, they each 

have their stuff and I feel like I’m just a facilitator.” 

“Using iPads and [I] kind of leave it up to them to say, okay well here’s what 

you have and you can do it like this, or like this [giving them greater choice 

in how they demonstrate their learning]… we know that if kids have a choice 

in what they are doing, they are more engaged.” 

“Students have more choice in the way they present things and do their projects” 

“I can let it go and be more of a facilitator than a standing at the front and deliver. I 

am not always the expert.” 

“I am a veteran teacher and sometimes we fall into that line that we have done this 

before and just renamed it. But we haven’t, this is a building block.” 

“You’re not the sage on the stage, you’re the guide on the side” 
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School 

Environments 

Are Changing 

“So just having the access of the iPads… and you don’t have to go book them 

out… they’re there in the room and just integrating them into your everyday 

routine.” 

“It’s just a different form of classroom management, I guess, that we’re all 

sort of learning as we go… And some teachers are doing different things, 

like one teacher I know he has them all – when they’re at – when they’re on 

their computers they have to face the other way, so that their screens are 

facing towards him, so that he can see what they’re doing when he’s at the 

front.” 

“And so the principal said remember, the [School] Board’s coming around… 

Get some work up there… Put stuff up on the bulletin boards. And because 

so much is on the iPad, I have nothing to show. And I was thinking that 

actually, I was like okay, because I’ve always had projects or posters or 

whatever. And I’m thinking that is one downfall of this, in that the kids don’t 

get to showcase their work for everyone else to see.” 

“I think I have used the textbook once, and it was used as a secondary source, not a 

very good one either.” 



Page 39 

Technology Coaching 

Integral to the project teams were the members who had expertise in technology, both the 

‘techie’ know-how and the pedagogical knowledge of technology. Researchers noted the 

contributions of “Technology Coaches,” defining them as skilled professionals who could both 

employ the technology and support teachers to use it effectively in their teaching practice. One 

technology coach was interviewed to provide the following case study: 

WORDS OF WISDOM:  

What Does it Take to be an Effective Technology Coach?  

In the Lakeland Catholic School Division Scott 

MacDonald has been an ICT Support Teacher for 

the past five years. When asked what it takes to 

be an effective Technology Coach for teachers 

today, he highlighted several important things 

to keep in mind: 

 TRUST.  Build a foundation of trust

with all members of the school.

 CONFIDENCE.  Be confident in your

ability to take risks, and if the lesson

doesn’t go as planned, that’s okay you

can make changes for next time.

 SOLVE PROBLEMS.  Be a good problem

solver, but also model effective problem solving when a

lesson doesn’t work out.

 POSITIVE RELATIONSHIPS.  Build positive relationships with the other

teachers to encourage a supportive working environment.

 POSITIVE RAPPORT.  Develop a good rapport with the students so that

they feel comfortable asking for help.

 RESILIENCY.  Do not become defeated by the technology, if you find that

you are struggling – believe that you can overcome the challenge.
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Leadership Supports for Implementing Technology  

There were many individuals who provided leadership in the project. Leaders included school 

administrators, district office administration, and itinerant technology and inclusion support 

professionals. Researchers observed that teachers benefited from school contexts that were 

flexible, safe places to practice new skills, and responsive to knowledge and technology needs as 

they arose. Researchers examined school culture, in an attempt to capture leadership supports 

that may have altered the characteristics of the culture, creating a context that was responsive, 

facilitative and flexible enough to create a climate to support change. 

School Culture 

To understand perceptions of school culture among our teachers and whether it changed over 

the project, a questionnaire developed by Li and Choi (2013), Social Capital and Organizational 

Learning in the Pedagogical Use of Technology (SCOLPUT) was used. The SCOLPUT examines six 

constructs: social capital (or teachers’ perception of school climate and level of trust), teachers’ 

perception of networks for new information, teachers’ perception of student learning, their 

receptivity to using and learning about technology, and the perceived impact of professional 

development. The questionnaire includes 32 statements and respondents are asked to indicate if 

they ‘strongly disagree’ (1) to ‘strongly agree’ (5) with the statements. 

Table 10. Teacher Report of School Culture 

September, 2013 May, 2014 May, 2015 

Social Capital: 

Climate and Trust 

Strong Strong Strong 

Social Capital: 

Internal & External 

Networks 

Moderate Moderate Moderate 

Student Learning Moderate Moderate Moderate 

Pedagogical Use of 

Technology 

Moderate Strong Strong 

Receptivity to Enrich 

Technological 

Knowledge 

Strong Strong* Strong* 

Impact of PD Moderate Moderate Moderate 

Note: Moderate (3 – 3.9), Strong (4.0 – 5.0). * denotes statistical significance. 
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In regard to school culture, means across constructs of the SCOLPUT were generally more 

positive than negative, and they remained constant from the beginning of the project to the end 

with some interesting exceptions. The means indicate more positive than negative school 

culture; however, there was considerable variability for each construct (indicated by large 

standard deviations) and more variability in some jurisdictions than others, indicating less 

consistency in response among our participants. In those jurisdictions where there was more 

variability, more attention may continue to be needed to enhance perceptions of school culture. 

Recent research has indicated that changing teacher behaviours and beliefs about the use of 

technology in teaching and learning can be affected by other instrumental forces, such as 

collegial trust, support for risk taking and access to expertise within an organization (Li & Choi, 

2013). Our findings corroborate this research. As a group at all time points, teachers who felt 

more positive about the school climate and level of trust felt there were better networks for new 

information (r = .49*), felt more positively about student learning (r = .55**), and reported greater 

changes in their use of technology (r = .51*). Teachers’ receptivity to enrich their pedagogical 

knowledge and skills in technology were related to changes in their use of technology (r =.46*). 

A positive impact of professional development (r =.62**) was associated with teachers who rated 

school climate and level of trust positively. [Note: r = correlation coefficient; ** = p < .01; * = p = .05] 

Facilitating the Change Process 

The majority of the Flexible Pathways leadership team members (including administrators and 

those acting in support roles) in every jurisdiction participated in focus groups held at their 

individual sites. In addition, final thoughts were collected in an end of project survey completed 

in June 2015. Direct quotes and written comments are compiled below and demonstrate how the 

leadership in this project was facilitative, responsive, and flexible.  

One administrator’s vision of Flexible Pathways ... 

“It is a research based project… about using technologies in such a way that 

it enhanced learning for students. And [with] the whole inclusion direction… 

coming out in the province… I thought that it would be an important project 

for us, because I saw that some of our teachers were doing very well with 

using technologies to include a range of learners... and I wanted that 

practice to be spread out throughout the division, so that all students would 

gain benefit of good pedagogy.”  
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Tips for Teachers New to Technology in the Classroom  

Integrating technology into classroom 

lessons and routines can be challenging. 

Linda Eitzen from Delia School in the 

Prairie Land School Division was the 

teacher lead for the Flexible Pathways 

project in her jurisdiction. When asked 

“what would be your advice for a new 

teacher using technology” she said: 

 FIGURE OUT YOUR

MANAGEMENT SYSTEM.

“Management of the iPads,

Chromebooks, all devices.” How to

choose, download, and update

applications on multiple devices can

be challenging – but there are lots of

options out there that can meet your

specific needs.

 DON’T BE SCARED TO LET STUDENTS EXPLORE “Give them the time to explore, especially

with a new app or a new tool, let them explore with it. Let them see what they can find out, and they’ll

usually be very excited to show you what they found. And a lot of times they find cool things you didn’t even

know about.” Letting students discover and learn on their own means that they spend more time

leading and collaborating with others – including the teacher!

 HAVE A STRUCTURED PLAN “Still have a back up and a structured plan for the kids that need it.”

Don’t throw out your old lesson plans and handouts just yet… sometimes technology glitches,

Internet disruptions (particularly in rural areas), or other challenges can hamper your lesson – so be

ready to draw from your traditional teaching methods if needed.

Some challenges experienced by administrators and support team members during the first year 

of the Flexible Pathways project included facilitating teacher buy-in, managing technology 

‘glitches’ and infrastructure issues, making time for coordination with complementary 

initiatives, and establishing internal and external mechanisms to support professional 

development. As each jurisdiction has approached their projects differently, the members of the 

focus groups reported a wide variability with regard to challenges. For example, some 

administrators felt that their teachers were very willing to adopt new technology and 

pedagogical practices in their classroom, while other administrators felt that they met with more 

resistance. Often, administrators were reflecting generally on teacher response to technology 

and not specifically referencing the teachers who participated in the Flexible Pathways project. 

Here are a few select quotes demonstrating how administrators perceived and responded to 

these challenges: 
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YEAR ONE CHALLENGES 

Facilitating Teacher 

Buy-in 

“So right now we’re in that transition phase, where okay we encourage [students to 

bring their own devices to school], the kids are excited, the teachers aren’t using 

them, and the kids bring them back home again.” 

“We do have a bit of a discrepancy, you know throughout the division, itself… In 

terms of the uptake… Of the technology, and also the use of it, and the buy-in 

factor.” 

Making Time for 

Coordination with 

Complementary 

Initiatives 

“The implementation stage was messy… And we’re still pretty early in this project 

… So this is the fun part… This is where you’re really going to see the change start 

to grow, but we have a good model to use, if we wanted to put it anywhere else...” 

“It might just be the time, you know, there’s a lot of things that have gone on this 

year, I’m just getting the technology in the building, getting it set up. Having people 

[get] familiar with it. Next year is this whole other adventure!” 

Establishing 

Mechanisms to 

Support Professional 

Development 

“If [the teachers] can’t do some of that front loading, that’s when they get [support] 

to do [so].” 

SUGGESTIONS TO FACILITATE CHANGES 

Increased 

Communication and 

Collaboration 

“If we can have a bit more focused conversations, meetings, time to get together, to 

talk about the capacity building, and to see how that also rolls into, so the 

collaboration, capacity building, overlap a little bit. Then, they’ll be more supports 

in place for – for the admin and the school.” 

“Time… More collaboration time… really it’s the teachers [that] are going to drive 

it.” 

Increased Capacity 

Among all Teachers 

“If I could change something to better it?  Probably time, I suppose, would be a big 

one to have...Time, cause the teachers don’t like to get pulled out of class… But yet 

they need to be pulled out of class to give that time for the frontloading of their 

lesson planning.” 
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Supporting Each Other in Change 

Heather Moulton and Rhonda King are both teachers at J.C. Charyk School in the Prairie Land 

School District. Heather was very comfortable with technology before the Flexible Pathways 

project. She was the self-proclaimed ‘go-to’ person when it came to the technology needs of 

the school. Rhonda, on the other hand, was very uncomfortable with the idea of using 

technology in her classroom. Despite their difference in technology skills, Heather and 

Rhonda developed a collaborative and supportive relationship throughout the project. “At no 

time did I ever feel like because she is so good at it, I’m anything less because I’m not there 

yet,” shared Rhonda when asked about their working relationship.  

The support they provided each other allowed them to integrate technology into their 

classrooms and changed their individual teaching practices to more student-centered 

methods.  Heather reported that she has shifted from traditional teaching to student-centered 

problem-based learning. Considering how she could approach her teaching practice 

differently allowed her to introduce technology into her classroom. She now provides her 

students with learning objectives and outcome expectations to demonstrate their learning 

“students have more choice in the way they present things and do their projects.” For 

Rhonda, being a part of the Flexible Pathways project has modified her role in the classroom, “I 

can let it go and be more of a facilitator than… standing at the front and deliver[ing] a lesson. 

I am not always the expert.” Having a regard for adolescent perspectives, building on student 

knowledge, and facilitating content-based exchanges are hallmarks of student-centered 

learning and Heather and Rhonda both feel that student engagement increased. 
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An Emerging Model for Successful Technology Implementation  

Across the jurisdictions, processes that facilitated the implementation of technology in inclusive 

classrooms were driven by system supports, effective leadership, and mechanisms to enhance 

teacher competencies. These findings have contributed to an emerging model for successful 

technology implementation, which is presented below. 

Questionnaire, observational, and focus group data confirmed that the jurisdictional team 

members valued the Flexible Pathways project and the RCOPs meetings. Participation in the project 

increased access to technology and afforded unique resources for teachers to meet more frequently 

and benefit from professional development activities. During both years of the project, teachers, 

administrators, and technology support team members spent time getting the infrastructure in 

place, learning more about technology, and taking risks using technology to support student 

learning in the classroom. These activities were facilitated by new models of approaching student 

learning – UDL that was enhanced by technology, student-centered learning foci, SAMR that 

prompted a critical analysis of how technology was used, and the SETT framework to support 

appropriate technologies for students with diverse learning needs. Team members described that 

their students gained more consistent access to the internet, and greater student access to 

technology that allowed for more choices and independence in learning. Teachers demonstrated a 

readiness for increased collaboration with peers and for in class coaching on using technology in 

teaching. Each jurisdiction was clear that transforming learning environments with technology 

takes effort. There was an overwhelming sense that teachers worked hard and administrative 

teams were supportive in facilitating the needed supports to make change happen.    

An Emerging Model for Successful Technology Implementation 

From the data gathered, a model for successful technology implementation has emerged. This 

model is supported by research that addresses implementation drivers, or the “building blocks,” 

needed to support school context, teacher and administrative practice, and systems change 

including leadership, teacher competencies, and organizational supports (Fixsen, Naoom, Blasé, 

Friedman, & Wallace, 2005).  
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Figure 9. Model for Successful Technology Implementation in Inclusive School Settings 

Teacher competencies at the foundation of this model were supported through technology 

coaching, collegial collaboration, and reflective practice. The organizational drivers created a 

context that increased the access to technology and facilitated new models of learning to support 

all learners in inclusive settings. Leadership expressed by the Flexible Pathways teams were 

responsive to challenges, flexible when issues needed clarity, and facilitative of solutions to 

barriers. In the next section of this report, we will explore how the implementation drivers 

supported the development of teacher competencies and their effectiveness in the classroom.  In 

addition, how the targeted student outcomes were enhanced (i.e., one student outcome: written 

language) and redefined by learning supported by technologically enhanced learning 

environments are explored. 
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SECTION FOUR | CHANGES IN PEDAGOGICAL PRACTICE AND 

STUDENT OUTCOMES 

This section provides a summary of changes in teacher pedagogical practice and 

student outcomes. The impact of the Flexible Pathways project was captured across 

many fronts:  

 Teacher practices,

 The presence of technology in the classroom,

 Student perceptions about technology use, and

 Tangible gains in academic performance for students with significant learning

needs as demonstrated by improvements in writing.

In brief, gains were made in teacher pedagogical practices such as improved content 

instruction and a greater regard for adolescent perspectives, and students spent 

more time actively using technology in the classroom in ways that included greater 

modification and re-definition of the learning tasks. More specifically, the use of 

assistive technologies to support writing (i.e., word prediction, speech-to-text, text-

to-speech, and spell check) led to academic gains (e.g., improved spelling, more 

sophisticated vocabulary, and overall writing quality) for a small sample of students 

who had significant learning needs. Similar benefits were found for students 

described as gifted or talented when they used word processing technology (without 

further assistive technology), suggesting that most students benefit from access to 

technology for writing assignments. 

“INDEPENDENCE FOR KIDS WITH READING AND WRITING ISSUES IS HUGE… [STUDENTS] ALWAYS HAD TO BE 

TAKEN OUT TO BE READ TO… BUT NOW THEY DON’T HAVE TO, NOW THEY JUST OPEN UP A FILE.” 

FLEXIBLE PATHWAYS TEACHER 
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Classroom Observations  

Changes in Teacher Pedagogical Practice 

The figures in this section represent a summary of the changes observed in classroom practices 

over the two years of the project. Using the CLASS-Sec, researchers found that the majority of 

Flexible Pathways classrooms scored in the mid-range of quality (scores of 3 to 5) in the domains of 

Emotional Support, Classroom Organization, and Instructional Support. Classrooms were 

especially strongest in the dimensions of Positive Climate, Teacher Sensitivity, Behaviour 

Management and Productivity in the Fall of 2013 when the project began. Changes in teacher 

pedagogical practice followed three patterns: 1) changes from Fall 2013 to Spring 2014, included 

improvements in classroom climate, regard for adolescent perspective, behaviour management, 

productivity, and analysis and inquiry; 2) changes from Fall 2014 to Spring 2015 included gains in 

productivity and content understanding; and 3) changes from the inception of the project in Fall 

2013 to Spring 2015, included changes in classroom climate, regard for adolescent perspective, 

content understanding, and student engagement.  

Promisingly, changes were observed in teacher pedagogical practices across all three dimensions: 

emotional support, classroom organization, and instructional supports. As a group, the majority of 

change was in a positive direction. Overall, classrooms were rated in the low range on Negative 

Climate, indicating that interactions characterized by negativity were infrequently observed (the 

data for this dimension is presented in Table 11). Classrooms shifted from low/mid-range to mid-

range on the dimension Regard for Adolescent Perspective, meaning that teachers engaged in 

more interactions with students that encouraged them to share their perspectives, and express 

more independence and ability to take charge of their learning. The domain of Instructional 

Supports, including the dimensions of Content Understanding and Analysis and Inquiry, saw 

growth during the project but were lower overall.  These instructional supports are specific teacher 

behaviours that lead to deeper understanding of learning objectives and more advanced thinking 

skills.  
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Table 11. CLASS-Sec Aggregated Fall 2013 to Spring 2015 

Fall 2013 

Aggregated 

Mean 

(SD) 

Spring 2014 

Aggregated 

Mean 

 (SD) 

Fall 2014 

Aggregated 

Mean 

(SD) 

Spring 2015 

Aggregated 

Mean (SD) 

Overarching Domains: 

Emotional Support a, c 4.58 

(0.83) 

4.88 

(0.63) 

5.00 

(.82) 

4.99 

(.95) 

Classroom 

Organization a 

5.26 

(0.79) 

5.60 

(0.67) 

6.01 

(.54) 

5.85 

(.73) 

Instructional Support a 3.98 

(0.67) 

4.22 

(0.61) 

3.84 

(.67) 

4.06 

(.86) 

Dimensional Scales: 

Positive Climate a, c 4.87 

(1.12) 

5.37 

(0.99) 

5.71 

(.94) 

5.54 

(1.02) 

Negative Climate  c 1.53 

 (0.61) 

1.48 

 (0.49) 

1.39 

(.58) 

1.16 

(.41) 

Teacher Sensitivity 4.92 

 (0.92) 

5.09 

(0.63) 

5.27 

(.98) 

5.09 

(1.08) 

Regard for Adolescent 

Perspectives a, c 

3.94 

(1.14) 

4.32 

(0.94) 

4.02 

(1.20) 

4.33 

(1.28) 

Behaviour 

Management a 

5.45 

(0.85) 

5.74 

(0.74) 

5.96 

(.84) 

5.73 

(1.08) 

Productivity a, b 5.06 

(0.85) 

5.47 

(0.71)* 

5.46 

.76) 

5.00 

(1.04) 

Instructional Learning 

Formats 

4.67 

 (0.76) 

4.54 

(0.72) 

4.40 

(.94) 

4.51 

(.99) 

Content 

Understanding b, c 

4.03 

(0.78) 

4.22 

(0.77) 

3.67 

(1.08) 

4.42 

(1.22) 

Analysis & Inquiry a 3.07 (0.91) 3.82 (0.74)** 2.98 

(1.05) 

3.27 

(1.21) 

Quality of Feedback 3.86 

(0.80) 

4.13 

(0.87) 

3.61 

(.89) 

3.87 

(1.13) 

Instructional Dialogue 3.55 (0.83) 3.78 (0.94) 3.12 (1.13) 3.18 (1.30) 

Student Engagement  c 4.69 (0.99) 4.87 (0.76) 5.24 (1.20) 5.10 (1.02) 

a = Significant difference fall to spring Year One, p < .05; b = Significant difference fall to spring Year Two, p < .05; c = Significant 

difference from Year One to Year Two, p < .05 
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Figure 10. CLASS-Sec 

Fall 2013 and Spring 2015 

Unfavourable Partial Evidence Evidence Favourable Most Favourable 

Jurisdiction 

1 2 3 4 5 All 

E
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Positive Climate: the enjoyment and emotional connection that 

teachers have with student as well as the nature of peer 

interactions.      

Fall 2013 

Spring 2015 

Teacher Sensitivity: the level of teachers’ responsiveness to the 

academic and social/emotional needs and levels of individual 

students.      

Fall 2013 

Spring 2015 

Regard for Adolescent Perspectives: the degree to which the 

teachers meet and capitalize upon social and developmental 

needs and goals of adolescents for decision-making and 

autonomy, relevance, having their opinions valued, and 

meaningful interactions with peers.      

Fall 2013 

Spring 2015 

C
la

ss
ro

o
m

 

O
rg

an
iz

at
io

n
 Behaviour Management: how well teachers encourage positive 

behaviours and monitor, prevent, and redirect misbehavior. 

Fall 2013 

Spring 2015 

Productivity: how well the classroom runs with respect to 

routines, how well students understand the routines and the 

degree to which teachers provide activities and directions so that 

maximum time can be spent in learning activities.  

Fall 2013 

Spring 2015 

In
st

ru
ct

io
n

al
 S

u
p

p
o

rt
 

Instructional Learning Formats: how teachers engage students 

in and facilitate activities so that learning opportunities are 

maximized. 

Fall 2013 

Spring 2015 

Content Understanding: what teachers emphasize and 

approaches used to help students understand both the broad 

framework and key ideas in an academic discipline. 

Fall 2013 

Spring 2015 

Analysis and Inquiry: how teachers promote higher-order 

thinking skills (e.g., analysis and integration of information, 

hypothesis testing, and metacognition) and provide 

opportunities for application in novel contexts. 

Fall 2013 

Spring 2015 

Quality of Feedback: how teachers extend and expand students’ 

learning through their responses and participation in activities. 

Fall 2013 

Spring 2015 

Instructional Dialogue: how teachers use structured, cumulative 

questioning and discussion to guide and prompt students’ 

understanding of content. 

Fall 2013 

Spring 2015 

Student Engagement: the overall engagement level of students in the 

classroom. 

Fall 2013 

Spring 2015 

Key: Unfavourable: practice not observed; Partial evidence: some use of practices observed; Evidence: use of 

practices observed; Favourable: consistent use of practices observed; most favourable: consistent high level 

practices observed. For more detail on CLASS-Sec scoring see: Pianta, Hamre, Hayes, Mintz, & LaParo, (2008).
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Changes in the Use of Technology 

We observed many changes in the use of technology during the first and second year of the Flexible 

Pathways project. Some of the significant gains are summarized below. In the first table, scores 

across the jurisdictions were aggregated for each domain. From the beginning to the end of the 

project the general trend across all of the jurisdictions and in all of the classrooms included 

increases in the amount of opportunities that students had to learn or use technology in their 

classrooms, increases in the level of sophistication of the learning tasks based on the SAMR model, 

more ways that teachers represented learning opportunities using technology, and students had 

more choices in the ways that they represented their knowledge and learning. Changes are 

described further in Table 12. 

Table 12. Observations of the Use of Technology 

Low (1, 2) Mid (3, 4, 5) High (6, 7) 

Fall 

2013 

Mean 

(SD) 

Spring 

2014 

Mean 

(SD) 

Fall 

2014 

Mean 

(SD) 

Spring 

2015 

Mean 

(SD) 

Opportunities Students have no or 

limited opportunities to 

learn with or use 

technology  

Students have some 

opportunities to learn 

with or use technology 

Students have ongoing 

opportunities to learn 

with or use technology 

6.09 

(1.73) 

7.00 ** 

(.00) 

6.81  

(.60) 

7.00*  

(.00) 

Tasks (SAMR 

Model; 

Puentedura, 

2013) 

No, or limited 

technology is used. 

Technology may be 

used to only support 

teacher productivity 

(e.g., attendance; i.e., 

use of tech by teacher 

will not impact on 

learning) 

Technology used as a 

substitution for non-

digital elements (e.g. a 

smart board as a 

projector instead of an 

overhead) or to 

augment non-digital 

elements (e.g. cut and 

paste elements in a 

word processor) 

Technology is used in a 

way that modifies or 

allows a redefinition of 

the tasks (i.e., by using 

technology the learning 

objectives are extended 

or modified) 

4.09 

(1.83) 

6.04 ** 

(1.22) 

5.71  

(.90) 

4.88* 

(1.30) 

Multiple Means 

to Represent 

and to Facilitate 

Learning  

Teacher uses no, or 

limited technology to 

facilitate learning  

Teacher uses 

technology to facilitate 

learning in one way or 

for only a small portion 

of the lesson  

Teacher uses multiple 

digital technologies to 

facilitate learning  

4.09 

(2.13) 

6.65** 

(.57) 

6.32  

(.70) 

5.42* 

(1.39) 

Personalization 

of Student 

Expression of 

Learning via 

Digital 

Technology  

No or off task use of 

technology   (e.g. 

texting and gaming not 

related to the lesson) 

All students are 

expected to use the 

same digital 

technologies to express 

their learning (e.g. all 

laptops; all same 

software, all paper) 

Students have choice in 

the digital technology 

they use to express 

their learning (e.g. 

some laptops, some 

iPads, some pen and 

paper) 

4.26 

(2.34) 

6.43 

(.84)** 

6.43  

(.87) 

6.17* 

(1.17) 

* Year One to Year Two: Significant Difference, p < .01; **Year One Difference, p < .01



Page 52 

Figure 11. Summative Data on the Amount of Time Technology was used in Classrooms for 

Educational Purposes 

General Technology Use 

ACTIVE USE Active involvement of technology for educational purposes. 

TECH PRESENCE Technology use for support or not in a direct way. 

TECH ABSENCE No use of any kind of technology. 

We observed a slight increase in the teachers’ general active 

use of technology. 

 The SMART Board was the most popular device across

the districts.

 Teachers primarily used technology to show

PowerPoint slides or Word documents, stream online

videos mainly from YouTube, show websites related to

the lesson, and access LMS such as Moodle and/or

Google Tools.

There was a significant increase in 

the presence of technology used in 

passive ways to support lessons. 

 Teachers were usually acting

as facilitators while the

students were actively

engaged with their one to one

technological devices.

There was an 

important reduction of 

the overall class time 

with no technological 

devices. 

The students’ total active use of technology revealed a 

significant increase. 

 There were a variety of devices, especially mobile

devices such as tablets, laptops, and smartphones.

 Apple products were the most popular.

 Students used technology to access LMS, complete

assignments, play educational games, create

presentations and documents, explore the Web, and

create video animations using a variety of apps.

When students were not using 

their devices, they were generally 

listening to a group lesson 

directed by the teacher.  

 The time having access but

not using devices remained

fairly static over the two

years of the project.

The students’ overall 

amount of class time 

with no technological 

devices showed a 

significant decrease 

over the term of the 

project. 
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Student Survey: Changes in Perceptions of Technology Use  

Figure 12. Survey Response “Students get to decide what technology they use in this class.” 

Year One. Totally Untrue Mostly Untrue Somewhat True Mostly True Totally True 

Across Project 

Jurisdiction 1 

Jurisdiction 2 

Jurisdiction 3 

Jurisdiction 4 

Jurisdiction 5 

Year Two. Totally Untrue Mostly Untrue Somewhat True Mostly True Totally True 

Across Project 

Jurisdiction 1 

Jurisdiction 2 

Jurisdiction 3 

Jurisdiction 4 

Jurisdiction 5 

Figure 13. Survey Response “The technology we use in this class helps me share ideas with other 

students.”

Year One. Totally Untrue Mostly Untrue Somewhat True Mostly True Totally True 

Across Project 

Jurisdiction 1 

Jurisdiction 2 

Jurisdiction 3 

Jurisdiction 4 

Jurisdiction 5 

Year Two. Totally Untrue Mostly Untrue Somewhat True Mostly True Totally True 

Across Project 

Jurisdiction 1 

Jurisdiction 2 

Jurisdiction 3 

Jurisdiction 4 

Jurisdiction 5 
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The researchers explored students’ perceptions of self-directed learning (SDL) and collaborative 

learning (CL), two major educational goals related to the cultivation of lifelong learning in the 21st 

Century. The figures in the table below indicate that students’ strongly agreed with statements 

related to self-directed learning and collaboration with and without technology.  Previous research 

has indicated that students who engaged in SDL and CL are more likely to use information and 

communication technologies in SDL and CL (Lee, Tsai, Chai, & Koh, 2014). Our findings from the 

Flexible Pathways project reveal that students are well on their way to becoming self-directed 

learners with and without technology. Comfort in collaboration is still stronger without 

technology.  

Table 13. Self-Directed Learning and Collaboration With and Without Technology 

Without 

Technology 

With 

Technology 

Self-Directed Learning – e.g., planning 

learning goals, using appropriate learning 

methods, and assessing learning outcomes 
5.14 (1.06) 

“A lot like me” 

5.17 (1.18) 

“A lot like me” 

Collaboration – e.g., collaborating with peers, 

discussing ideas and sharing ideas Self-

Directed Learning with Technology  
5.25 (1.14) 

“A lot like me” 

4.58 (1.35) 

“Kind of like 

me” 

In the words of participating teachers…  

When asked, “What does Flexible Pathways mean to you ,” teachers 

responded that it is “a way to enhance learning” in order to “level the 

playing field” to “help kids experience more success.” They also noted their 

hope that technology would serve as “just one tool we can use” to help 

“students to keep them engaged.”  
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General Benefits of Technology to Student Learning  

Three themes emerged from the teacher focus groups related to student benefits of technology in 

the classroom. The first theme that emerged from the focus groups was that teachers from across 

all jurisdictions found that having technology in their classrooms led to increased student 

independence. A second theme noted from across all jurisdictions was that technology use in the 

classroom related to increased student engagement in learning. The third theme reflected how 

teachers from the majority of jurisdictions noted how technology helped facilitate collaboration 

both among the students and between teachers. (Note: ‘regular’ text comments were made in 2014, 

italicized comments were made in 2015) 

Here are a few select quotes demonstrating each theme: 

Increased Independence 

“Independence for kids with reading and writing issues is huge… [they] always 

had to be taken out to be read to… but now they don’t have to, now they just open 

up a file.”  

“I have two [students] that have EA support, like full time basically, and I find that 

with the iPads, they’re allowed to have a lot more independence, like we can tell 

them okay you’re going to have to work on this… But then they get so excited, like 

they can do this themselves… they don’t have to work through the EA as much.” 

“Since the beginning, I did not want any obstacles or barriers in their learning. Their 

learning should be accessible from anywhere at any time… They can study wherever they 

want.”   

“Anything that requires written output, they can all do independently now.” 

Increased Engagement 

“They’re definitely… proud… and just motivated and engaged… in whatever 

they’re doing.” 

“He despises writing to the point of it is just such a struggle. He just does not want 

to do it ever… We did one project that I was very excited about where he had to do 

a little movie on the iPad and… he had to write the story first, and once it was 

written then edit it and fix[ed], then he would get access to the iPad where he could 

make his little puppet movie. And in 40 minutes he wrote me two pages. And that 

for me was like, we have not done that much work since the beginning of 

September, so to be able to see that… in that moment, was just like oh yeah, that 

was such a motivator for that kid. That for me, that was exciting.” 

“Once they learn tools that they can use, it’s like an automatic boost in their confidence.” 

“I wanted to engage all kids and offer a different way for all the students to find out that 

they can be successful.” 
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Increased Collaboration 

And Opportunities For 

Leadership 

“You see a lot of collaboration… because you see them - a kid struggling, and then 

you see someone lending out a helping hand, saying, ‘you just have to do this,’ or 

they’re even verbally telling them what to do, not even just doing it for them.” 

“I think the students are a huge support… And so I said to the kids at the beginning 

of class, this is what I want to happen, is it possible?  And they went I don’t know, 

let’s see… and they opened up their computers and one kid goes yeah, figured it 

out. So I said okay, get four other kids over there, show those four kids and now 

[those four] go around to each group and show everybody else how to do it.”   

“It’s kid-to-kid talk rather than teacher-to-kid talk.” 

UNINTENDED BENEFITS: Reimaging Your Future Self 

Jason (pseudonym) is a grade 8 student who has a diagnosis of ADHD and has emotional and 

behavioural challenges at school. He shared what it was like to be a student in a classroom where 

technology was utilized in learning activities. 

Jason said that the technology helped him participate in class because “it helps me understand 

more, it’s hard for me to just keep writing and writing and writing.” He also mentioned that he 

has less homework now because he works quicker with the device: “iPads are a l ot quicker for me, 

and they have been helping me with grades and everything with my midterms.”  

Jason also could ‘re-imagine’ his future because of getting to know more about technology. He 

said, “before the iPad, and stuff, I just wanted  

to be a carpenter, now I wanna do more stuff with 

computers and technology, ‘cause I wanna know  

a lot more about them.”  
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Specific Benefits of Technology for Students with Learning Needs  

Writing Samples 

Four writing samples were obtained from the ‘targeted’ students: a narrative and a persuasive 

sample in two conditions, unassisted (i.e., with spellcheck and grammar checking functions 

disabled) and assisted (i.e., with all of the assistive technologies the students typically used 

enabled). Table 14 below represents a profile of the students who participated in the writing 

samples: 

THE TEACHER’S VOICE: Technology Supports Inclusion 

“Bringing technology in [the classroom], I’ve seen it as a 

huge tool. It has enabled us to engage... The technology 

might be different but everyone’s doing or meeting the same 

outcome. Technology has transformed how we are presenting 

information and how students are presenting what they know 

back to us.” – Jenn 

“Over the last two or three years we have really bumped up 

our technology use because kids have been bringing 

personally owned devices. Prior to that, it was not easy to 

find a space that had enough computers for everybody to 

access, and there was a stigma attached for some of our kids 

[with special needs] who had access [to assistive 

technology]… so as soon as everybody had their own 

devices it took that [stigma] completely off the table and it 

was comfortable.” – Dana  

“It’s really leveled the playing field for all  kids. It’s really leveled 

the top and the bottom because our gifted and talented kids could 

take the project as far as they wanted, but you couldn’t see who 

the mild/moderate IPP kids were either. I think for me, that’s 

been the biggest take away.” – Kim 
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Table 14. Students Who Participated in the Writing Samples 

Number of 

Students 

Gender/ 

Mean Age 

Learning 

Need 

Types of AT Used for 

Assisted Sample 

Students with 

Significant 

Learning 

Needs 

21 16 males; 5 

females/ 10-13 

years 

No code (1); 

Code 53 (1); 

Code 44 (6); 

Code 51 (10); 

Code 54 (4) 

Read & Write (18 students); 

Dragon Dictation (1 

student); Word Q (2 

students); Speech to text (1 

student) 

Students 

Described as 

Gifted or 

Talented 

5 2 males; 3 

females; 12-13 

years (all 

grade 8) 

coded 80 (2); 

no code (3) 

Read & Write (1); Spell 

check (4) 

The writing sample data was collected to determine: does the use of ATs improve upon academic 

performance for children with significant learning needs? And, if so, are these benefits consistent 

across two writing genres? Each sample was coded to document lower order (e.g., spelling, word 

complexity, sentence complexity) and higher order (e.g., basic story structure, development of 

characters, quality of argument, textual cohesiveness) competencies.

Table 15. Narrative Writing Samples: Benefits of AT for Students with Significant Learning 

Needs 

Unassisted Narrative Assisted Narrative 

Characteristic Mean (SD) Range Mean (SD) Range 

Total Words 143.00 (85.37) 21.00 - 349.00 155.33 (86.21) 65.00 - 496.00 

Sentence 

Complexity 

54.19 (23.01) 0.00 - 81.81 44.55 (23.91) 0.00 - 100.00 

Word 

Complexity 

2.33 (1.97) 0.00 - 6.52 9.17 (7.28)* 1 - 9.76 

Spelling 9.17 (7.28) 0.00 - 27.08 3.75 (5.88)* 0.00 - 21.53 

Grade Level 2.33 (1.20) 1.00 - 5.00 3.14 (1.68)* 1.00 - 7.00 

Note: Sentence Complexity = % of sentences in the sample that were compound or complex; Word complexity = % of words in the sample 

with three or more syllables; Spelling = % of words in the sample misspelled; Grade Level = the grade level quality of sample based on the 

Narrative Scoring Rubric included in the Supplemental Report); * = significant p < .05 
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Table 15 displays the means and standard deviations of scores for 21 students with significant 

learning needs (i.e., mild cognitive impairment, medical and health concerns, autism spectrum 

disorder) who completed the narrative writing sample in both the unassisted and AT conditions. 

Inspection of the means for each variable provides a clear indication that in the assisted technology 

condition, on average, students produced writing with more words, used greater word complexity 

(i.e., multi-syllabic words), made fewer spelling errors, and the overall quality of their writing was 

at a higher grade level. Significance testing revealed that only word complexity (t (20) = 2.82, p= 

0.01), spelling (t (20) = 3.36, p=0.0025), and Grade Level (t (20)= 3.78, p=0.001) represented 

statistically significant differences. Further, Cohen’s d (Cohen, 1977), a measure of the practical 

importance between the differences in the significant variables were calculated. These calculations 

indicated that the use of AT for students with significant learning needs had large effects in 

decreasing spelling errors, using more complex words, and producing writing that was of much 

better quality. These effects were both educational (Wolf, 1986) and practical (Cohen, 1977). 
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With the guided practice of her teacher and support team, Samantha fulfilled their belief in her 

work ability and promise. She became a skilled user of her AT. This was evidenced in the 

narrative writing sample that she completed with and without her AT. Below are Samantha’s 

samples. Her writing quality is notably two grades higher with the use of technology. 

Samantha, with the support of her teachers, demonstrated the impressive ability of AT in 

helping students realize their potential.

STUDENT WRITING: Benefits of Assistive Technology 

A compelling example of the impact of AT on writing was observed in a grade 8 student, 

Samantha (pseudonym), who was identified by her school jurisdiction as having significant 

learning needs including borderline intelligence. Samantha was described as a “very motivated 

learner who is willing to try anything. She is tolerant, patient, friendly , and conscientious.” In 

addition, they noted that she persisted with learning tasks and “works well with technology.”  

Her team completed a SETT and identified literacy, including written language, as a needed 

area of development. Tools to facilitate her writing skill included, Read and Write for Google, as 

well as a one to one iPad.  
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Narrative Sample without AT

One afternoon, my friend and sister and I were waking down a path in the trees and 

I did not see where I was going, so I walked in a big dip hole and I fell down it. My 

friend and sister looked down the hole at me so I asked them if they could get help. 

So they ran home to go and get my dad, but he didn't get anything to get me out 

because he thought that I was not in a hole but I was in a big, big hole. So he looked 

down the hole and said, "How did you get down there? Did you jump or did you 

fall?"  

“No, I did not jump. I fell down and I did not see the hole, so can you get me out of 

the HOLE now, please?” 

So my dad and my friend and sister went with my sister and got some tools to get 

me out of the hole and they ran back and they got me out of the hole. “Thank you 

for getting me out of the hole.” 

And we all went back home and I went to sleep 

Construct key: 

Engage & orient reader… (Grade 3) 

Use transition words… (Grade 3) 

Use precise words/phrases to provide 

detail (Grade 3) 

Provide conclusion (Grade 3) 

NB: this sample was corrected for spelling 

and punctuation errors; overall organization 

met Grade 3 criteria, “Organize an event 

sequence that unfolds naturally”. 

Narrative Sample with AT

I could not believe that we are moving to Newfoundland. I was excited and really 

sad too because I did not want to leave my friends back in Canada, but it would be 

fun. I am scared too because I don’t know what it is going to be like.  

Today we leave to go to Newfoundland I am going to miss the house. It looks like 

we're just moved in, but we were living [there].  

We are at the airport. We had to wait 2 hours, but it felt like were sitting there for 4 

hours, but our plane just landed so it was like a jump and skip!  

We had to find our seats with my sister and she could not wait to get to 

Newfoundland. I fell asleep on the plane.  

It was the morning and we were there. I was so scared and I did not feel so good. 

And we got our bags and we got a taxi on the way to our new house and we found 

it. It is very nice. I don’t know what I was so scared of so I walked into our new 

house. We all got our own rooms and our house was by the ocean. It looked so 

[nice]. 

Ten years later I still live in that same house. So I learned you don’t need to be 

scared of new changes and you don’t have to be scared too. 

Engage & orient reader… (Grade 5) 

Use transition words… (Grade 6) 

Use precise words/phrases to provide 

detail (Grade 2) 

Use concrete words/phrases & sensory 

details … (Grade 5) 

Provide conclusion (Grade 7) 

NB: this sample was corrected for spelling 

and punctuation; overall organization met 

Grade 5 criteria, “Organize an event 

sequence that unfolds naturally”. 

Table 16 displays the means and standard deviations of scores for 21 students with significant 

learning needs (i.e., mild cognitive impairment, medical and health concerns, autism spectrum 

disorder) who completed the persuasive writing sample in both the unassisted and AT conditions. 

The persuasive writing samples were similar in both conditions with only spelling errors 

significantly decreasing with the use of AT (t (22) = 4.46 p=0.0025). The Cohen’s d calculation for 

the effect of AT on spelling revealed a large effect that was both educational (Wolf, 1986) and 

practical (Cohen, 1977), meaning that these differences are large and point to the educational 

benefit of AT for these students.  
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Table 16. Persuasive Writing Samples: Marginal Effects of AT for Students with Significant 

Learning Needs 

Unassisted Persuasive AT Persuasive 

Characteristic Mean (SD) Range Mean (SD) Range 

Total Words 105.52 (70.66) 21.00 - 342.00 99.04 (58.22) 45.00 - 299.00 

Sentence 

Complexity 

61.21 (26.45) 0.00 - 100.00 53.98 (30.11) 0.00 -100.00 

Word 

Complexity 

3.74 (2.18) 0.00 - 8.82 4.37 (2.66) 0.00, 10.00 

Spelling 8.69 (7.19) 0.00 - 29.12 2.11 (1.95)* 0.00, 5.88 

Grade Level 2.13 (0.76) 0.00 - 4.00 2.39 (1.03) 0.00, 5.00 

Note: Sentence Complexity = % of sentences in the sample that were compound or complex; Word complexity = % of words in the sample 

with three or more syllables; Spelling = % of words in the sample misspelled; Grade Level = the grade level quality of sample based on the 

Persuasive Scoring Rubric included in the Supplemental Report); * = significant p < .05 

Table 17 displays the means and standard deviations of scores for five students described by their 

classroom teachers as gifted and/or talented. Despite their small number, it is worthwhile for us to 

report their scores because contrasting their performance in the two conditions reveals the benefit 

of AT that most of us have come to take for granted in our word processing programs. Recall that 

in the first condition the spell check and grammar check were disabled. As well, the thesaurus 

function was not easily accessible. For these students, their ‘AT’ condition simply involved using 

MS Word with the myriad of ‘assists’ that it provides. Inspection of the means for each variable 

provides a clear indication that in the AT condition, student writing was vastly improved across all 

the variables – the stories were longer, used more sophisticated sentences and vocabulary and the 

overall quality of the writing was over 1.5 grades higher. Significance testing revealed that the 

following values were statistically significant: total words (t (4)= 2.94, p=0.025), sentence 

complexity (t (4)= 2.82, p=0.025), and grade level (t (4)= 2.75, p=0.05). Further, Cohen’s d 

calculations indicated that effects had both educational (Wolf, 1986) and practical (Cohen, 1977) 

value. These findings point to the benefits of technology for all learners and suggest that having 

technology available for writing tasks may help reduce barriers to writing and provide a better 

measure of students’ writing potential.  
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Table 17. Narrative Writing Samples: Benefits of AT for Students Described as Gifted or 

Talented 

Unassisted Narrative Assisted Narrative 

Characteristic Mean (SD) Range Mean (SD) Range 

Total Words 237 (37.41) 154, 336 363 (13.68)* 320.00, 390.00 

Sentence 

Complexity 

58.79 (10.72) 41.66, 69.22 68.59 (14.06)* 53.48, 83.33 

Word 

Complexity 

3.65 (1.48) 1.73, 5.44 4.87 (1.91) 1.81, 6.85 

Spelling 1.04 (0.75) 0.00, 1.94 0.42 (0.43) 0.00, 1.00 

Grade Level 6.8 (1.30) 5.00,8.00 8.2 (0.45)* 8.00,9.00 

Note: Sentence Complexity = % of sentences in the sample that were compound or complex; Word complexity = % of words in the sample 

with three or more syllables; Spelling = % of words in the sample misspelled; Grade Level = the grade level quality of sample based on the 

Narrative Scoring Rubric included in the Supplemental Report); * = significant p < .05 

Table 18. Persuasive Writing Samples: Benefits of AT for Students Described as Gifted or 

Talented 

Unassisted Persuasive Assisted Persuasive 

Characteristic Mean (SD) Range Mean (SD) Range 

Total Words 232 (72.13) 128.00, 304.00 286.60 (69.50) 196.00, 372.00 

Sentence 

Complexity 

76.71 (18.12) 53.33, 94.11 78.00 (12.21) 66.66, 91.66 

Word 

Complexity 

7.07 (1.78) 4.92, 9.09 6.40 (2.57) 4.17, 10.16 

Spelling 0.57 (0.40) 0.00, 0.94 0.58 (0.66) 0.00, 1.68 

Grade Level 4.6 (1.14) 3.00, 6.00 4.4 (0.55) 0.00, 6.00 

Note: Sentence Complexity = % of sentences in the sample that were compound or complex; Word complexity = % of words in the sample 

with three or more syllables; Spelling = % of words in the sample misspelled; Grade Level = the grade level quality of sample based on the 

Persuasive Scoring Rubric included in the Supplemental Report) 

Table 18 above displays the means and standard deviations of scores on the persuasive writing 

sample for the same 5 students described by their classroom teachers as gifted and/or talented. 

Here, contrary to expectations, we find no benefits of the AT. Despite some marginal increase in 

productivity (total words) and sentence complexity, none are statistically significant. When total 
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words to the narrative samples are contrasted, students are writing as much, have slightly more 

sophisticated sentence complexity and words in the persuasive samples, and roughly equivalent 

errors in spelling. The big difference is in the grade level of the quality. As such, the persuasive 

samples are two grades lower than the narrative samples in the unassisted condition and four 

grades lower in the assisted condition. These findings may indicate that our persuasive scoring 

rubric was too stringent, or that students are not as familiar with persuasive writing as with the 

narrative writing.  

Academic Growth and Steps to Independence 

When asked about the impact of technology, Jessica Workun, a teacher in a special education 

classroom at G. H. Primeau in the Greater St. Albert Catholic Regional School District said:  

“The biggest thing I have noticed [with assistive technology] is their independence, especially 

with writing. At the beginning of the year, I had a couple kids using speech to text or if not 

they needed a scribe for any written output. The other kids even if they didn’t need a scribe; 

output was so little because they were getting stuck on spelling most of the time... not being 

able to get their ideas out because they were getting stuck on spelling. Anything that requires 

written output, they can all do independently now. Once they learn the tools that they can 

use, it’s like an automatic boost to their confidence. Now that they can be so independent with 

their learning they can easily go back [to an inclusive classroom setting]. Technology is a 

blessed facilitator.”  

With assistive technology students in Jessica Workun’s class have: 

 Increased their writing productivity 

Decreased the number of errors in spelling 

Increased the grade level of both narrative and persuasive writing 
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Participant Reflections on the Impact of the Flexible Pathways  

Project  

In closing, during interviews with the Flexible Pathways teams, participants responded to the 

question, “Is Flexible Pathways a worthwhile project?” Here are some of their responses (Note: 

‘regular’ text comments were made in 2014, italicized comments were made in 2015): 

Reflections 

on the 

Impact of 

Flexible 

Pathways 

“I’m thrilled with where the project is, at this time. I really, really am.” 

“It’s just – it’s fun and exciting to – to be on the cutting edge and I mean even the teachers, like 

they’re, they’re up, it’s almost like they have a bounce in their step.” 

“It’s different, it’s just, it changed my own philosophy and thinking for sure. And if he asked 

me many years ago, what is your philosophy for the school, where do you want to be in five 

years? I don’t know, you know, I mean I was – didn’t have a clue…. But now I do.” 

“And the spillover effect was one of our goals… [and it’s been] more than we thought.” 

“[Students are] going home and talking to their parents about school… before they would come 

home and – they’d say ‘so what’d you do at school today?’ ‘Nothing.’” 

Final 

Thoughts 

“I think the technology helped eliminate barriers that our teachers had perceived.  The interesting thing is 

that while the accommodations were designed for targeted students, we found that the accommodations 

were shared out to the class as a whole and non-identified students also benefitted from the tools.  This 

very much created a sense of inclusion.” 

“Yes, I think [the project] has supported teachers, students, and divisions in realizing that students' 

needs can be met in an inclusive setting, so long as the conditions discussed above are addressed.” 

“It has everything to do with Inclusion. We are now focusing on the strengths of each child instead of 

focusing on their deficiencies... their classroom work [has] shifted to their strengths.  Whenever someone 

is working from their strength... they feel success and pride!  Exactly what we want all of our students to 

feel.” 

“I think [from here] we would move to a POD environment to allow all students access to the technology. 

The changes in teacher practice did facilitate an openness and invitation to students to bring their own 

devices but ensuring that all students have robust access would improve things greatly.” 

“I enjoyed the whole process.  It was fun to see our teachers, students, admin and school grow.  It helped 

also promote growth in our district.” 

 [The] insight and data about our school really drove what we were trying to accomplish. Our school will 

never go back to what it was.  We have come so far, we will always be grateful for this opportunity.” 
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Research Project Enabled Teacher Growth 

Navdeep Dhillon, a teacher at Chestermere 

Lake Middle School in the Rocky View 

School District, reported enjoying 

professional development and growth over 

the course of the Flexible Pathways project. 

“It’s been a great experience for me. Since 

the beginning years, I was really interested 

in this project. The reason is because I love 

using technology in our classroom. I believe 

that technology helps or leverages [student] 

learning to a great extent.” As a leader in 

technology use, particularly the learning 

management system Moodle, Navdeep 

makes learning accessible from anywhere at any time. She now uses Moodle to differentiate 

her classroom lessons, to provide supplemental resources and content, and to administer 

module quizzes and tests. Together, she uses technology to design an environment where 

students can progress at different rates and personalize their learning.  

She is also thankful for the opportunities for collaboration and the support she has received 

from the research team and her fellow colleagues throughout the Flexible Pathways project. 

“As a teacher you are like a frog in a pond, you don’t know what is happening around 

you ... Collaboration between team members was really great. I never experienced that 

before.”  
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Final thoughts from the Flexible Pathways team members… 

Summary to this Section  

The impact of the project can be seen across many fronts: teacher practices, the presence of 

technology in the classroom, student perceptions about technology use, and tangible gains in 

academic performance for students with significant learning needs. Researchers observed that 

teachers were creating emotionally supportive and organized classrooms that facilitated student 

learning both years of the project. Positive changes in teaching practices indicative of quality 

instruction and student-centered learning (including a greater regard for adolescent perspectives 

and improved content instruction) were recorded. The amount of time that students actively used 

technology in the classroom increased significantly from the inception until the end of the project. 

There were more opportunities to use technology for learning and the ways that technology was 

being used was going beyond substitution of old technology to include greater modification and 

re-definition of the learning tasks. Evidence of student benefit of technology use was seen in 

writing for a small sample of students who had significant learning needs. These students used 

simple assistive technologies (i.e., word prediction, speech to text, text to speech, and spell check) 

and benefits were found in spelling, word use, and overall writing sophistication. Similar benefits 

were seen for students described as talented or gifted merely by the use of word processing alone, 

suggesting that most students would benefit from access to technology for writing assignments.  

OBSERVATIONS FROM A LEADERSHIP TEAM: 

We’ve Transformed Teaching 

In the Lakeland Catholic School Division, the leadership team of Vince Spila and Lori Jodoin at Dr. 

Bernard Brosseau School observed that teachers now have a ‘new way of doing business.’  They are no 

longer ‘sages on the stage, but guides on the side.’ They spoke about the impact of the Flexible Pathways 

Project on their whole school: 

“It started off as being a project, but now it’s just the way we do things. … 

It’s best for the teachers, it’s best for the kids.”  

Vince and Lori said that the shifts in teacher pedagogy were subtle and gradual. Changes became 

apparent when a member of the media arrived at their school to film one of their teachers in action: 

“I still remember when we had the RCOP in our school in November, and we had 

the guy from the TV station come out. He was waiting for [the teacher] to go to the 

front of the class and talk because he wanted a shot. He’s like ‘can the teacher go to 

the front of the class and teach the kids?’ I think it was funny that he said that but 

that’s what we think teaching is… it’s the idea of front of the room teaching. ”  



Page 68 

SECTION FIVE | SUMMARY OF IMPACTS AND CONSIDERATIONS 

Summary of the Research Findings  

Many have written about what it means to be an effective teacher, one who is purposeful and 

deliberate in his or her practice and has the capacity to cope with the complexity of classroom 

settings. Delivering quality education to foster student learning and development is both a 

complex and challenging task (Downer, Jamil, Maier, & Pianta, 2012); this task becomes all the 

more complex when teachers are asked to enrich their pedagogy with the use of technology while 

still preparing their students for the 21st Century.  

The Flexible Pathways to Success: Technology to Design for Diversity research project aimed to identify 

key factors contributing to effective use of technology in inclusive classrooms across five school 

jurisdictions in Alberta. The aim of this research was to answer the following research questions:  

1. What are the processes (e.g., technology access and purposeful use, pedagogy, or

stewardship) and context factors (e.g., leadership characteristics, learning resources,

student characteristics) that shape the successful implementation of technology in inclusive

learning environments in Junior High settings designed to facilitate the participation and

achievement of learner outcomes for students who require significant accommodations to

access the curriculum?

2. How do these processes and context factors shape the role that technology plays in

supporting diverse student learners and enhancing their participation and achievement

outcomes in inclusive Junior High settings?

The teachers and Flexible Pathways jurisdiction project teams made many strides in integrating 

technology to support their teaching in inclusive junior high classrooms during this project.  

Forty-one teachers, 24 support educators or administrators, over 600 students, and 34 ‘targeted’ 

students participated over the term of the project (i.e., some only in year one or two, some in both 

years).  

At the beginning of the project the researchers noted much variability among the project teams 

with differences in teacher background, experience with technology and supporting students with 

exceptional learning needs. The researchers also noted differences in access to technology and the 

This section provides a summary of research findings and final reflections on the 

impact of the Flexible Pathways project. Furthermore, drawn from these findings, the 

researchers propose considerations for the implementation of future projects similar 

to the one described here. 
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infrastructure support needed to seamlessly integrate technology into teaching practices. 

Additionally, each of the participating jurisdictions were unique, with geographic, resource, and 

student diversity differences. Yet, overwhelmingly, the Flexible Pathways project participants 

clearly saw the potential of technology to enhance their teaching practices and to better support all 

learners. They invested considerable amounts of time and effort in implementing their unique 

projects.  

Contexts of Participating Jurisdictional Teams 

There was simultaneous but unique implementation of technology across five jurisdictions. 

Differences between jurisdictions were shaped by variability in project participants, aims in regard 

to desired student and teacher project outcomes, and technology choices and implementation 

plans. Teachers who participated in the project began with very positive beliefs that technology 

would support the learning of most students and felt confident in their skills to teach in inclusive 

classroom settings. Teacher perceptions of their knowledge regarding how to use technology for 

teaching grew considerably over the two-year term of the project. 

Processes that Support the Implementation of Technology 

Involvement in the project itself has helped facilitate change. Questionnaire and focus group data 

confirm that the Flexible Pathways project itself and the Research Community of Practice (RCOP) 

meetings were valued by the jurisdictional team members. Participation in the project has 

increased access to technology and afforded unique resources for teachers to collaborate more 

frequently and benefit from professional development activities. 

Across the jurisdictions, processes that facilitated the implementation of technology in inclusive 

classrooms were driven by changes in access to technology, effective leadership, and supports to 

enhance teacher competencies. During both years of the project, teachers, administrators and 

technology support team members spent time getting the technology infrastructure in place, 

learning more about technology to support diverse learners, and taking risks integrating 

technology into the classroom. These activities were facilitated by new models for approaching 

student learning – UDL enhanced by technology, a student centered learning foci, SAMR that 

prompted a critical analysis of how technology was used, and the SETT framework to support 

appropriate technologies for students with diverse learning needs. Teachers demonstrated a 

readiness for increased collaboration with peers and for in-class coaching on using technology in 

their teaching practice.  
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Outcomes for Teachers and Students 

The impact of the project was realized across many fronts: teacher practices, the presence of 

technology in the classroom, student perceptions about technology use, and tangible gains in 

academic performance for students with significant learning needs. Researchers observed that 

teachers provided emotionally supportive and organized classrooms that facilitated student 

learning both years of the project. Researchers identified positive changes in teaching practices that 

are indicative of quality instruction and student centered learning including a greater regard for 

adolescent perspectives and improved content instruction. The amount of time that students 

actively used technology in the classroom increased significantly from the inception until the end 

of the project. Students experienced more opportunities to use technology for learning. The ways 

that technology was used moved beyond substitution of old technology to include greater 

Modification and Re-definition of the learning tasks. Evidence of student benefit of technology use 

was seen in writing for a small sample of students who had significant learning needs. These 

students used simple assistive technologies (i.e., word prediction, speech-to-text, text-to-speech, 

and spell check) and benefits were seen in spelling, word use, and overall writing sophistication. 

Similar benefits were seen for students described as talented or gifted merely by the use of word 

processing alone, suggesting that most students would benefit from access to technology for 

writing assignments.  

An Emerging Model for Successful Technology Implementation  

Implementation drivers, or the “building blocks,” needed to support school context, teacher and 

administrative practice, and systems change included leadership, teacher competencies, and 

organizational supports. Teacher competencies at the foundation of this model were supported 

through technology coaching, collegial collaboration, and reflective practice. The organizational 

drivers created a context that eased the access to technology and facilitated new models of learning 

and supporting all learners in inclusive settings. The Flexible Pathway teams expressed that 

leadership was responsive to challenges, flexible when issues needed clarity, and facilitative of 

solutions to barriers. Taken together, the implementation drivers supported the development of 

teacher skills and their effectiveness in the classroom.  In turn, student outcomes were enhanced 

and redefined by student-centered models of learning supported by universally designed learning 

environments. 
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Figure 9. Model for Successful Technology Implementation in Inclusive School Settings 

Considerations for the Future  

Engaging in the innovative practices to ‘design for diversity’ through the use of technology and 

being an effective teacher is not a simple process. Each classroom teacher in this project faced the 

challenge of navigating a complex set of classroom dynamics in order to foster students’ learning 

and development while simultaneously juggling long-term learning objectives with real-time, in-

the-moment needs and cues of the students. This complexity was increased by initiatives such as 

Flexible Pathways that aim to leverage technology to support 21st Century learning objectives and as 

socio-economic, and linguistic and cultural diversity expands, and inclusion efforts place children 

with varying learning needs in the same classroom.  

With this complexity in mind, the researchers would like to offer the following considerations to 

others who aim to support the important activities of a project that are altering teacher’s classroom 

practices:  

Consideration #1: Organizational Drivers – Create and sustain an inspired, viable, and 

hospitable environment where use of technology for learning has both a vision and the 

necessary supporting system infrastructure. 
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1a: Adopt frameworks and new models for understanding teaching and learning in the 21st 

Century that accommodate and facilitate the inclusion of all learners. 

 Change is facilitated by adopting new models for education and student learning. These

models often provide the logic for how and why change is beneficial for all children. In

the Flexible Pathways project, new models of approaching student learning included

UDL enhanced by technology, student-centered learning foci, SAMR that prompted a

critical analysis of how technology is used, and the SETT framework to support

appropriate choice of technologies for students with diverse learning needs. New

models offered frameworks to think about the complexities of meeting curricular

objectives and creating a new vision for students while leveraging technology to

facilitate this change.

1b: Provide adequate and ongoing supports to strengthen infrastructure and ensure appropriate 

access to technology. 

 Each jurisdiction wrestled with their technology and infrastructure needs. The first year

of the project raised awareness of the nature of these needs, and jurisdictions worked

hard at resolving their issues only to find that there are no ‘quick’ fixes. Thus, it is

critical that considerable thought be devoted to understanding technology needs,

linking these needs to curricular aims and student access to technology. It follows that

once technology has become accepted as one of the essential tools supporting inclusive

instruction, its use and maintenance needs to be monitored.

Consideration #2:  Teacher Competency Drivers – In order for teachers to develop competencies 

and to continue to evolve in their practices, professional development activities must allow for 

collaboration, coaching, and reflective practice. 

 Like students, teacher learning is more effective when they choose their own learning

activities (EdSurge, 2014). As such, learning is enhanced when professional

development learning activities meet teacher’s personal learning goals. Growth and

change is supported with communities of practice that encourage collaboration, when

they are afforded the opportunity to develop mastery in new skills through coaching

support, and when they are able to document or reflect on evidence that demonstrates

the effectiveness of learning (e.g., changes in practice, improvements in student work).

Unanimously, teachers and other Flexible Pathways team members credited their growth

to time that the project afforded in collaboration, reflection, and technologically inspired

coaching in the classroom.
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Consideration #3:  Leadership Drivers – Creating a school culture that is flexible, responsive, 

and facilitative of change. 

 Teachers reported more positively on school culture when there were good internal and

external lines of communication and they felt safe to take risks and share barriers and

challenges to school administration. Leadership that is open and responsive to the many

demands that change requires are more likely supportive and open to true innovation.

Consideration #4 Data Informed Decisions – Ensure that Educational Innovation Results in 

Positive Student Outcomes. 

4a: Cultivate a clear focus on students with diverse learning needs by collecting data on their 

needs and identifying appropriate outcomes to measure the impact of technology.  

 Clear planning and monitoring of technology benefits for students with significant

learning needs will help to ensure: that students have adequate training to use

technology, it is appropriate for the tasks, and that it is modified if it does not meet the

intended need. Use of the SETT process guided and supported practice to make good

AT decisions for students. Consistent use of data to monitor the impact of AT and how

it interacts with content knowledge is essential. For example, consider carefully

documenting targeted student gains based on IPP goals (e.g., reading progress, evidence

of independence, evidence of organization, work samples with and without technology,

parent reports).

4b: Ensure that the use of technology does not supersede the teaching of skills and knowledge. 

 The researchers were intrigued to find differences in skills across two writing genres

– narrative and persuasive - in this study. These differences suggest that technology

alone is not sufficient to ensure success. Students with significant learning needs and

those who were described by teachers as gifted and talented demonstrated that AT

facilitated better writing in the genre they were familiar with (i.e., narratives) but not

in the genre that they were less familiar with (i.e., persuasive). Also, AT was

facilitative for some skills and not others. Spelling was better but sentence

complexity was not, indicating that skills focused teaching is still necessary in a

technologically rich educational settings.
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Appendix I Jurisdiction Project Goals and Strategies  

Jurisdiction Project Goals Strategies 

Fort 

Vermilion 

1. Use digital technology to

support all learners

2. Use digital devices to support

UDL

3. Use digital devices to

support student

metacognition and to

support personalization of

their learning

 Tablet provided for each student in the

project (i.e., Dell Tablet purchase Sept

2013)

 Linking of Flexible Pathways to existing

jurisdiction initiatives: Understanding by

Design, Student Engagement priority, and

Problem Based Learning

 Collaboration locally (i.e., monthly peer

observation and PBL planning)

 Capacity building – technology support

and support with Engagement Coordinators

 Support robust infrastructure

 Stakeholder involvement (i.e., parents)

Greater St. 

Albert 

Catholic 

1. To explore the role that

technology can play to

support diverse learners

2. To assess ‘spill over’ effects

(peers and other teachers) of

integrating technology in

teaching and learning

 Increased collaboration time through a

range of opportunities

 Administrative team shared project with

other school administrators; 2Learn.ca

provided in-service to administrative

team

 Co-ordination of Flexible Pathways aims

with Jurisdiction initiatives

 Teachers participate in Google Apps for

Education

 Enhanced wireless access in schools

 Targeted students received iPads and/or

Laptop with appropriate Apps based on

SETT review; parents provided input

 Focus on Learning and Technology

Framework Policy Direction 1 (student-

centered learning) and 3 (capacity

building)

 Continue to support teacher’s pedagogical

development and integrate technology

into teaching and learning
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 Develop BYOD policies

 Support the effective use of Google Apps

in Education

Rocky 

View 

School 

Division 

Overall 

 To inform the

development of UDL

environments across the

district

School #1 

1. To explore the extent to

which the infusion of

technology in an UDL

environment helps

students with intellectual

disabilities gain executive

functioning skills

School #2 

1. To understand the

relationship between

technology and higher

order thinking in students

that are talented or gifted.

2. They hope to demonstrate:

increased student

engagement, student

ownership of learning, and

evidence of higher order

thinking skills (HOTS) in

students

School #1 

 Increased teacher collaboration, three

times per six week cycle

 Use the SETT framework to inform

technology decisions for targeted

students

 International conference attendance

(i.e., assistive technology, Learning

and Brain)

 Develop an understanding of

executive functioning and deficits in

students and remove barriers to

development

 Teachers increased use of Moodle to

increase student learning

opportunities

 Build a robust infrastructure – internet

connectivity and technology resources

School #2 

 Development of universal learning

environments

 Utilization of instructional design that

includes a cross curricular focus

 Increased teacher collaboration

(initiated March 2014) and planning

time

 Professional development: attendance

at international and gifted education

conferences

 Increase in technology in classrooms

(supplied May 2014)
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Lakeland 

Catholic 

School 

Division 

1. To improve multiple

means of representation

2. To improve multiple

means of expression

3. To improve multiple

means of engagement

 Increase teacher collaboration time

 Increase technology capacity in the

school by creating robust

infrastructure (wifi) and acquiring

resources (i.e., iPads – one to one for

participating students)

 Provide access to a technology coach

who is scheduled weekly to visit the

school

 Include and inform key stakeholders

 Provide clearly outlined criteria (i.e.,

student behaviour with technology,

application selection, BYOD plan)

Prairieland 

School 

Division 

1. Increased student

engagement

2. Increased student

satisfaction

3. Increased student

excitement for learning

 Meetings among Flexible Pathways

team members once a month

 More frequent meetings among

teachers in participating schools

 Provision of one to one iPads for every

student participant; laptops available

when needed

 Sharing activities and progress at

school staff meetings; at provincial

meetings (i.e., RCOPs, Rural

Education Conference, Alberta

Education’s Jurisdictional Technology

Conference)

 Encouragement of a less ‘teacher

directed’ style to more ‘class

collaboration’ style in the learning

environment




