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PREFACE 

We expect factories to produce standardized products, conduct quality checks, and 

eliminate products that do not meet factory standards. We can standardize the ways that we 

produce electronics, furniture, and cars. But should we really standardize students, conduct 

quality checks on them, and eliminate students who fail to meet these standards? 

 This, unfortunately, is how the current educational system operates. This is why we 

expect all students to learn the same content in the same amount of time even though how each 

student learns and progresses should be personalized to their needs. As a student who was a 

product of this traditional educational system in Turkey, I have many stories to tell about the 

industrial-age paradigm of education, but now it is time to change the stories of upcoming 

students; it is time to talk about a new paradigm whose focus is on student learning, not on 

sorting them based on their scores. It is now time to talk about the learner-centered information-

age paradigm of education. 

There are a number of truly learner-centered schools that incorporate the information-age 

paradigm of education in the United States. As a researcher, I am curious to listen to the stories 

of teachers, students, and administrators in such schools to understand how these schools operate 

in terms of the information-age paradigm of education, and to describe the roles that educational 

technology serve to support student learning. Based on what I saw in the school I investigated for 

my dissertation study, I am very hopeful for the future of education for coming generations. 

After reading this dissertation study, I hope that you will become hopeful as well, and that you 

will help to expand our knowledge about this promising new paradigm of education.  
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Sinem Aslan 

Investigating “The Coolest School in America”: 

A Study of a Learner-Centered School and Educational Technology  

in the Information Age 

  The primary purpose of this study was to improve existing design theories for 

characteristics of an information-age school and roles that educational technology should serve 

for key stakeholders in such schools. In addition to this primary purpose, this study explored how 

learner-centered instruction and assessment were implemented in an information-age school. The 

formative research method (Reigeluth & Frick, 1999; Reigeluth & An, 2009) was used in a 

holistic single case study.  

  The case selected was the Minnesota New Country School (MNCS), which was 

identified as incorporating the information-age paradigm most completely among other schools 

investigated (Richter & Reigeluth, 2010). All 10 advisors (a role similar to teachers) and 24 of 

the 36 junior and senior students participated in the study. Additionally, Doug Thomas (co-

founder of MNCS and executive director of EdVisions Schools), Ronald Newell (a founding 

member of MNCS, Learning Program Director, and Director of Evaluation for EdVisions 

Schools), and Dee Grover-Thomas, (school principal and an advisor at MNCS), were involved in 

this study for an administrator’s perspective. Multiple mixed methods for data collection were 

used, including a focus group interview with the advisors, two individual interviews with the 

advisors and administrators, observations of the advisors and students, and online surveys taken 

by the students. Augmentative data were also gathered from the educational technology systems 

used at the school and school documents emerged during data collection. Descriptive statistics, 

thematic analysis, and content analysis were used to analyze the data.  
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  The findings revealed the key characteristics of the MNCS as well as student learning and 

indicators of student success along with critical success factors. They also showed the roles of 

the advisors, parents, and students in the learning process. In addition, the findings identified 

school activities, planning for student learning, and the implementation of learner-centered 

instruction and assessment. Finally, the findings outlined the functions of the major educational 

technology system (Project Foundry) used in the school and showed how the key stakeholders 

used it and what suggestions they had for improvement. Discussion of these findings outlined 

tentative revisions to the design theories investigated in this study using the formative research 

method.  

 

 

____________________________ 

Charles M. Reigeluth, Ph.D., Chair 

 

____________________________ 

Barbara Dennis, Ph.D. 

 

____________________________ 

Anne T. Ottenbreit-Leftwich, Ph.D. 

 

____________________________ 

Ray Kennard Haynes, Ph.D. 

 



viii 

 

 
 

TABLE OF CONTENTS 

 Page 

ACKNOWLEDGEMENTS ….………………………………….………………….……... iv 

PREFACE ………………………………...……………………………………………….. v 

ABSTRACT ……………………………………………………………….………............ vi 

LIST OF TABLES ………………………………………………………………………… xii 

LIST OF FIGURES …………...…………………………………………………………... xv 

CHAPTER I. INTRODUCTION …………………………………………………………. 1 

Problem Definition ………………………………………………………………... 1 

Contributions of the Study to the Theory and Practice in the Field ………………. 7 

CHAPTER II. LITERATURE REVIEW ……………………………..…………………... 9 

A Redefinition of Education in the Information Age: Learner-Centered Education  9 

A Redefinition of Instruction in the Information Age: Learner-Centered  

     Instruction ………………………………………………………………………  

 

18 

Personalized Learning …………………………………………………….. 21 

Project-Based Learning ……………………………………………………  24 

A Redefinition of Assessment in the Information Age: Learner-Centered 

Assessment ……………………………………………………………………... 

 

28 

Mastery Learning ………………………………………………………….. 29 

Criterion-Referenced Assessment ………………………………………… 31 

A Redefinition of Educational Technology in the Information Age: Personalized 

Integrated Educational Systems (PIES) ………………………………………... 

 

34 

What PIES Is Not …………………………………………………………. 34 



ix 

 

 
 

What PIES Is ……………………………………………………………… 36 

Major and Secondary Functions of PIES …………………………………. 37 

Research Questions ………………………………………………………... 40 

CHAPTER III. METHODS ……………………….………………………………………. 42 

Research Design …………………………………………………………………... 42 

Select a Design Theory: Key Characteristics of an Information-Age School and  

     Roles of Educational Technology in the Information Age……………………... 

 

45 

Select a Case: “The Coolest School in America” – Minnesota New Country 

School ………………………………………………………………………….. 

 

46 

Collect and Analyze Descriptive and Formative Data on the Case ……………….. 50 

Data Collection Methods ………………………………………………….. 50 

Data Collection Procedures ……………………………………………….. 52 

Data Analysis Methods ……………………………………………………. 60 

Data Analysis Procedures …………………………………………………. 62 

Internal Validity, Reliability and External Validity ………………………………. 67 

Internal Validity (Trust Value) ……………………………………………. 67 

Reliability (Consistency) ………………………………………………….. 70 

External Validity (Transferability) ………………………………………... 71 

Researcher’s Perspective in the Study …………………………………………….. 72 

CHAPTER IV. RESULTS ………………………………………………………………... 73 

Results for Research Question 1: MNCS as an Information-Age School ……..….. 75 

Key Characteristics ………………………………………………............... 75 

Student Learning and Success …………………………………………….. 95 



x 

 

 
 

The Roles of the Advisors, Parents and Students in the Learning  

     Process………………………………………………………………….. 

 

99 

Results for Research Question 2: Implementation of Learner-Centered Instruction 

and Assessment in the MNCS ………………………….……............................ 

 

105 

Overview of School Activities ……………………………………………. 105 

Planning for Learner-Centered Instruction ………...……………………… 111 

Learner-Centered Instruction ……………………………………………… 117 

Learner-Centered Assessment …………………………………………….. 127 

Challenges with Learner-Centered Instruction and Assessment ………….. 137 

Results for Research Question 3: Use of Educational Technology Systems in the 

MNCS ………………………………………………………………………….. 

 

148 

Functions of Educational Technology Systems Used in the School ……… 149 

Advisors’ Use of Project Foundry ………………………………………… 153 

Advisors’ Suggestions for Improvement ………………………………….. 156 

Students’ Use of Project Foundry …………………………………………. 163 

Students’ Suggestions for Improvement …………………………………... 168 

Parents’ and System Administrators’ Use of Project Foundry ……………. 171 

CHAPTER V. DISCUSSION …………………………….………………………….......... 176 

Summary of the Study …………………………………………………………….. 176 

Implications for Theory and Practice for Research Questions 1 …..……................ 178 

Background ………………………………………………………………... 178 

Alignment and Differences between the Design Theory and the Findings .. 182 

Implications for Theory and Practice for Research Questions 2 ……..…................ 195 



xi 

 

 
 

School Activities ………………...………………………………………… 195 

Planning for Learner-Centered Instruction …………………………….….. 196 

Learner-Centered Instruction ……………………………………………… 197 

Learner-Centered Assessment …………………………………………….. 203 

Implications for Theory and Practice for Research Questions 3 ……..…................ 207 

Background ………………………………………………………………... 207 

Alignment between the Design Theory and the Findings ............................  208 

Differences between the Design Theory and the Findings ………………...  216 

Future Research …………………………………………………………………… 221 

Limitations of the Study …………………………………………………………... 222 

Conclusion ………………………………………………………………………… 223 

REFERENCES …………………………….……………………………………………… 225 

APPENDICES …………………...………………………………………………………... 238 

Appendix A: Data Collection Protocols and Instruments ……...…………………. 238 

Appendix B: Study Package ……………………………………………...………..   251 

Appendix C: Floor Plan of the School ………………………………...…………... 254 

Appendix D: School Pictures ………………………………………...…………… 255 

Appendix E: Human Subject/IRB Documents ……………………………………. 261 

Appendix F: Sample Screenshots of the NVivo Analysis File ……………………. 266 

CURRICULUM VITAE …………………………………………………………………... 275 

 

 

 



xii 

 

 
 

LIST OF TABLES 

Table Page 

1.1 Major Paradigm Shifts in Society ….……………………………………….……… 2 

1.2 Key Markers that Distinguish Industrial-Age and Information-Age Organizations  3 

1.3 Periods of Educational Computing, Predominant Computer Technology and 

Functions Served ………………………………..…………………….……........ 

 

6 

2.1 Industrial-Age Paradigm vs. Information-Age Paradigm of Education ………….... 10 

2.2 Key Characteristics of an Information-Age School ……………............................... 16 

2.3 Learner-Centered Psychological Principles ……………………………………..…. 19 

2.4 Personalization Strategies ………………...……………….……………….…….…  23 

2.5 Major Variables for Mastery Learning Strategies ………………………….…….... 30 

2.6 Definitions for LMS, CMS, LCMS and VLE …………………….…………….….. 35 

2.7 Four Major Functions and Secondary Functions of PIES …………………..……... 38 

2.8 A Summary of Main and Supportive Research Questions ……………...…………. 41 

3.1 Demographic Information of the Participants of the Study ……………………..…. 49 

3.2 Data Sources and Stakeholders for the Research Questions ……….….…….…...…  51 

3.3 Information about Observations in the School ………………………...…………... 57 

3.4 Data Analysis Methods for Data Sources ……………………….……….…….…... 61 

3.5 A Sample of Participants’ Comments from Member Checking ……………………  68 

4.1 A Summary of Main and Supportive Research Questions ………………………… 73 

4.2 Summary of Roles of the Participants ……………………………………………... 74 

4.3 Summary of Key Characteristics of Instruction …………………………………… 76 

4.4 Summary of Key Characteristics of Assessment …………………………………... 82 



xiii 

 

 
 

4.5 Summary of Key Characteristics of School Culture and Structure ………………... 87 

4.6 Key Indicators of Success at the MNCS …………………………………….……... 98 

4.7 Summary for Research Questions 1: MNCS as an Information-Age School ....…… 103 

4.8 Regular Schedule of a Day in the School ………….…………………………..…... 106 

4.9 Components of a Sample PLP …………………...…………………….….……….. 112 

4.10 Components of a Sample Block Plan ………………….……..…….……………… 115 

4.11 Characteristics of the Project-Based Learning Implemented in the MNCS ….…..... 118 

4.12 Criteria for Students’ Public Presentations ………………….………...……….…... 130 

4.13 Challenges with Learner-Centered Instruction and Assessment …………….….…. 137 

4.14 Summary for Research Question 2: Implementation of Learner-Centered 

Instruction and Assessment at the MNCS …………………………...………….  

 

145 

4.15 Functions of ALEKS Math for Advisors ……………….………………………….. 151 

4.16 Advisors’ Suggestions for Improvement of Project Foundry …………….………... 157 

4.17 Summary of Advisors’ Suggestions for Improvement of Project Foundry …..……. 161 

4.18 Functions Used by Students in Project Foundry ……….…………………………... 165 

4.19 Students’ Favorite Functions in Project Foundry …………….……..……….…….. 166 

4.20 Websites Used by Students for their Projects ……….……..……………….………  167 

4.21 Functions Students would like to See in Project Foundry ……….………………… 169 

4.22 Summary of Students’ Suggestions for Improvement of Project Foundry ….…....... 171 

4.23 Summary for Research Question 3: Use of Educational Technology Systems in the   

     MNCS ................................................................................................................... 

 

172 

5.1 Key Characteristics of an Information-Age School ………………………………... 179 

5.2 Key Characteristics of MNCS Missing in the Design Theory ……………………... 191 



xiv 

 

 
 

5.3 Characteristics of the Project-Based Learning Implemented in the MNCS ……….. 199 

5.4 Four Major Functions and Secondary Functions …………………………………... 208 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xv 

 

 
 

LIST OF FIGURES 

Figure Page 

1.1 How the change in societal needs influences learner needs, the need for systemic 

change, and the need for educational technology to align with the information 

age ……………………...……………………………………………………….. 

 

 

4 

2.1 Integrated instructional space and project space …………………………………… 14 

2.2 Integrated instruction and assessment in the new paradigm ……….………………. 33 

2.3 PIES - system features …….……………………………………...………............... 37 

3.1 The formative research method process …....………………………....….………... 45 

3.2 Six-step thematic analysis procedures using NVivo .…………………………...….. 65 

3.3 Five-step content analysis procedures using NVivo ………..…………..….………. 66 

4.1 Key characteristics of the MNCS ……………………………….…………………. 95 

4.2 A sample setting of an advisory group meeting …………………………….……... 107 

4.3 A general flow of the advisory group meetings ………………………….………… 108 

4.4 A sample setting for a senior student presentation …………………….…………... 110 

4.5 A general flow of the senior presentations …………….…………………………... 110 

4.6 A snapshot of the project proposal process …………….………………………….. 123 

4.7 A snapshot of the project-based learning implemented in the MNCS …………...... 136 

4.8 Functions of Project Foundry for advisors, students, coaches, and system 

administrators ………….………………………………………………………... 

 

152 

4.9 Functions used by the advisors in Project Foundry ………….…………………….. 155 

5.1 Key characteristics, student success and learning, and roles of key stakeholders in 

the MNCS ………………………………………………………………………. 

 

181 



xvi 

 

 
 

5.2 Similarities and differences between the design theory and the findings ………….. 184 

5.3 Key characteristics of an information-age school with tentative revisions ………... 194 

5.4 A snapshot of the project proposal process in the MNCS …………………………. 201 

5.5 A snapshot of the project-based learning implemented in the MNCS …………….. 206 

5.6 Alignment between the design theory and the findings for recordkeeping ………... 210 

5.7 Alignment between the design theory and the findings for planning ……………… 211 

5.8 Alignment between the design theory and the findings for instruction ……………. 212 

5.9 Alignment between the design theory and the findings for assessment …………… 212 

5.10 Alignment between the design theory and the findings for secondary functions ….. 215 

5.11 Alignment between the design theory and the findings for features of system 

design …………………………………………………………………………… 

 

215 

5.12 Differences between the design theory and the findings for major and secondary 

functions ………………………………………………………………………… 

 

216 

5.13 Differences between the design theory and the findings for features of system 

design …………………………………………………………………………… 

 

218 

5.14 The revised design theory as suggested by the findings of this study ……………... 220 

 



1 

 

CHAPTER I. INTRODUCTION 

In this chapter, the problem that initiated this research study will be discussed, 

referencing the related literature as evidence. Following this discussion, the ways in which this 

study draws on and contributes to theory and practice in the field of instructional technology will 

be identified.      

 

Problem Definition 

Our society has witnessed major paradigm shifts (Castells, 2000; Castells & Cardoso, 

2005). Such shifts have resulted in changes in the sub-systems of society including transportation, 

family, business, and education (Reigeluth, 1995). Table 1.1 summarizes these major paradigm 

shifts in the systems and sub-systems of society. According to Castells and Cardoso (2005), over 

the past two decades, our society has been transformed and restructured as an effect of 

technology. Similarly, Duffy (2009) points out that the transition from the industrial age to the 

information age has happened and is still happening in our society. This transition is forcing 

organizations, including educational organizations, to change with society. These organizations 

are often characterized as an “information society or knowledge society” (Castells & Cardoso, 

2005, p. 4).  

Knowledge society organizations have essential capacities to operate in the new 

paradigm:  

... by providing their members extensive opportunities for up-skilling and retraining; by 

breaking down barriers to learning and communication and getting people to work in 

overlapping, flexible teams; by looking at problems and mistakes as opportunities for 

learning more than as occasions for blame; by involving everyone in the „big picture‟ of 

where the organization is going; and by developing the social capital of networks and 

relationships that provide people with extra support and further learning. (Hargreaves, 

2003, p. 3)   
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Table 1.1 

Major Paradigm Shifts in Society (Reigeluth, 1995, p. 87)  

Society Transportation Family Business Education 

 

Agrarian 

 

Horse 

 

Extended family 

 

Family 

 

One-room school house 

Industrial Train Nuclear family Bureaucracy Current system 

Information Plane and car Single-parent family Team ? 

 

 

However, as can clearly be seen in Table 1.1, our current educational system still 

operates based on the needs of the industrial-age society (Watson, Watson, & Reigeluth, n.d) and 

because it still operates in the industrial-age paradigm, is one of the least impacted organizations 

by the changes in society (Reigeluth & Joseph, 2002). This misalignment results in a discrepancy 

between what and how we teach students in schools and what and how they operate within 

society (Banathy, 1991; Hargreaves, 1999; Wagner et al., 2006). To understand how schools 

should operate in the new paradigm, it is essential to recognize the differences between an 

information-age organization and an industrial-age one. Reigeluth (1996) compared the key 

markers of industrial-age and information-age organizations and demonstrated this 

transformation as shown in Table 1.2.  

The need for systemic change in the American educational system has emerged 

(Anderson, 1993) because the current educational system does not prepare students for their 

professional lives after graduation (Duffy, 2009). The educational system should address current 

students‟ needs in order to facilitate their learning process and better prepare them for their 

future lives in society (Collins & Halverson, 2009).   
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Table 1.2  

Key Markers that Distinguish Industrial-Age and Information-Age Organizations (Reigeluth, 

1996, p. 13) 

Industrial-age organizations Information-age organizations 

 

Standardization 

 

Customization 

Bureaucratic organization Team-based organization 

Centralized control Autonomy with accountability 

Adversarial relationships Cooperative relationships 

Autocratic decision making Shared decision making 

Compliance Initiative 

Conformity Diversity 

One-way communication Networking 

Compartmentalization Holism 

Parts-oriented Process-oriented 

Planned obsolescence Total quality 

CEO as “king” Customer as “king” 

 

 

Figure 1.1 summarizes the need for a change in the current educational system and 

consequently in educational technology in order to become more aligned with the information 

age. The changes shown in this figure have two major implications. First, due to the changes in 

societal and learner needs, a need for paradigm change in education has emerged. The second 

implication is the need for educational technology that can fully support the educational system 

and help to meet new educational needs in the information age. 

The primary focus of this study was on the third and fourth change components as 

illustrated in Figure 1.1: change in educational system and in educational technology. To 

understand the change in an educational system, a school most fully incorporating the new 

paradigm should be investigated, as it could be the most productive kind of research site to study. 

A number of schools in the United States have already undergone paradigm change (Richter & 

Reigeluth, 2010). Therefore, in order to understand the change in the educational system, one of 
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the primary purposes of this study was to investigate an information-age school and reveal the 

key characteristics of the school and how the school implemented learner-centered instruction 

and assessment. 

In addition, to learn how educational technology should change to be aligned with the 

new paradigm, educational technology systems used in an information-age school should be 

investigated. This investigation would help to understand how educational technology is used as 

a basis for teaching and learning in a learner-centered environment to transform learning 

experiences in such schools. This investigation would also help outline the roles that educational 

technology should serve in an information-age school.  

 

 

Figure 1.1. How the change in societal needs influences learner needs, the need for systemic 

change, and the need for educational technology to align with the information age. 

 

  As an effect of successful implementation of educational technology, a substantial body 

of knowledge has revealed positive student learning gains and outcomes (Hepp, Hinostroza, 

Laval, & Rebein, 2004; Schacter, 1999). To understand how educational technology can become 

an agent for transformational learning in the learner-centered, information-age paradigm, it is 

necessary to look at the history of educational computing and how it has evolved and changed 
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based on societal needs. This investigation of the past and current situation sheds light on the 

future of educational computing and its implications for the new paradigm of education.  

With the advent of instructional radio in the 1920s and instructional television in the 

1950s, educational technology grew in popularity (Cuban, 1986). Then in the late 1950s, 

computers began a new era and brought a different vision to educational technology due to new 

potential teaching and learning capabilities (Leiner et al., 2000). Aslan and Reigeluth (2011) 

described three periods in the evolution of educational computing, as well as a possible future 

period based on societal needs and trends. Table 1.3 illustrates these three periods based on the 

predominant computer technology and the functions that technology served in each of these 

periods. 

According to Aslan and Reigeluth (2011), in the “Mainframe period” (p. 3), computers 

were used as tutors as well as tutees. With funded projects, applications of drills and tutorials 

were implemented in education. However, such applications were more pervasive in the military, 

companies, and higher education than in K-12 education. The invention of microcomputers 

resulted in a new era of educational computing, which is referred to as the “Microcomputer 

period” (p. 5). In this period, with an increased availability of microcomputers, a higher level of 

computer literacy was observed. In addition, drill and practice as well as tutorials became more 

common. Computers were being commonly used as tools to support instruction in the form of 

word processing, spreadsheets, database-management, and drawing.  

The introduction of the Internet increased this momentum of use of technology in 

education substantially and opened a new era in educational computing history, the “Internet 

period” (Aslan & Reigeluth, 2011, p. 8). However, in this period, administrative-related tasks 

and assessment-oriented uses dominate applications of educational computing due to educational 
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policies, including No Child Left Behind (Molenda & Bichelmeyer, 2005). Although there are 

some major efforts to integrate technology into the current paradigm of education in this period, 

technology use does not aim at transforming learning experiences, but rather at employing a 

different medium to deliver instruction (Rice, Cullen, & Davis, 2011).   

 

Table 1.3  

Periods of Educational Computing, Predominant Computer Technology and Functions Served 

(Aslan & Reigeluth, 2011, p. 11) 

 

 

As identified by Aslan and Reigeluth (2011), a possible future period following the 

“Internet period” (p. 8) could be called the “Personalized computing period” (p. 12) based on 

today‟s societal needs and trends. Aslan and Reigeluth identified a societal trend from 

standardization to customization, from time-based learner progress to attainment-based learner 

progress, and from proprietary resources to open online resources. In addition, an important 

Period Computer technology Functions 

 

Mainframe  

period 

 

Mainframe computers  

Minicomputers 

 

Programming, computer-assisted 

instruction, basic drill and practice, 

tutorials, and computer-managed 

instruction 

 

Microcomputer 

period 

 

Microcomputers  

Personal computers 

 

 

Advanced drill and practice, 

tutorials, intelligent tutoring systems 

(uncommon), spreadsheets, database 

management systems, and drawing 

tools 

 

Internet  

period 

 

Networked personal computers  

Portable computers (i.e., 

laptops, handhelds) 

 

Collaborative digital tools, personal 

broadcasting, learning management 

systems, and data management 

systems 
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technology-related trend is the convergence of functionalities, increasing the productivity and 

efficiency of the tools used. These trends in society shed light on the needs that educational 

technology should address in this projected period, in which the information-age paradigm of 

education can exist and operate.   

In addition to these trends, Reigeluth et al. (2008) described the roles of technology in the 

information age by identifying functions that educational technology systems should serve in 

order to meet the needs of key stakeholders: teachers, students, and administrators. Reigeluth et 

al. (2008) used the common term, Learning Management Systems (LMS), to describe such 

educational technologies; however, due to the differences identified between LMS and an 

educational technology system fully supportive of the new paradigm, the term Personalized 

Integrated Educational Systems (PIES) has been adopted (Aslan, Huh, Lee, & Reigeluth, 2011).  

 

Contributions of the Study to the Theory and Practice in the Field 

This study aims to make three major contributions to the field:  

1. Advancement of the design theory for the key characteristics of an information-age 

school. As this study focuses on a school in the United States that most fully incorporates the 

information-age paradigm identified by Richter and Reigeluth (2010), the results add to the 

knowledgebase for the key characteristics of an information-age school related to instruction, 

assessment, and the school culture and structure. Therefore, one of the ultimate goals of this 

study is to improve the design theory for the key characteristics of an information-age school 

outlined by Reigeluth and Garfinkle (1994).    

2. Advancement of the knowledgebase on learner-centered instruction and assessment. 

The findings of this study contribute to the knowledgebase regarding implementation of learner-
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centered instruction and assessment in an information-age school. It also advances the current 

knowledge about potential challenges to implementation of learner-centered instruction and 

assessment. Therefore, the findings of this study advance the current knowledgebase on learner-

centered instruction and assessment.     

3. Advancement of the design theory for roles of educational technology. The findings of 

this study add to the literature on the roles that need to be served by educational technology in 

the information-age paradigm of education, specifically the design theory described by Reigeluth 

et al. (2008).  
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CHAPTER II. LITERATURE REVIEW 

In this chapter, the information-age paradigm of education will be described and 

differentiated from the industrial-age paradigm by identifying its key characteristics. After the 

discussion of these characteristics, an overview of the instructional and learning theories aligned 

with the information age will be presented in the contexts of learner-centered instruction and 

learner-centered assessment. Following this overview, current key educational technology 

systems will be described and discussed in order to reveal their similarities to and differences 

from the Personalized Integrated Educational System (PIES), an educational technology system 

that is envisioned to be fully aligned with the information-age paradigm of education.  

 

A Redefinition of Education in the Information Age:  

Learner-Centered Education 

The urgency of paradigm shift in higher education has been pointed out by several 

researchers (Barr & Tagg, 2000; HermanMiller, 2006; O‟Banion, 2000; Rogers, 2000; 

Wingspread Group on Higher Education, 1993). In addition, some major changes in higher 

education are starting to be seen, with the focus shifting from instruction and teaching to student 

learning (Barr & Tagg, 2000). Barr and Tagg (2000) described the need for a new paradigm in 

undergraduate education by pointing out the difference between “the instruction paradigm” (p. 

198) and “the learning paradigm” (p. 198). The researchers differentiated these two educational 

paradigms by mission and purpose, criteria for success, teaching/learning structures, learning 

theory, productivity/funding, and nature of roles. Overall, the major difference is the fact that the 

focus shifted from teacher to learner and from instruction to learning in the “learning paradigm” 

(p. 198).  
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Similar to learning paradigm discussions for higher education, there has been a body of 

research focusing on the paradigm shift in K-12 education (McCombs, 2003; Reigeluth & 

Garfinkle, 1994; Reigeluth, 1994; Reigeluth & Joseph, 2002; Software & Information Industry 

Association, 2010; Thornburg, 1999). Despite the transition from the industrial age to the 

information age in our society (Toffler, 1980, 1990), most of today‟s K-12 schools are still more 

aligned with the industrial age (Watson & Reigeluth, 2008). Such an alignment supports a 

sorting-oriented and factory-modeled approach in which all students are expected to gain the 

same learning outcomes in the same amount of time (Reigeluth, 1994). Reigeluth (1994) defined 

the features of the new paradigm of education by comparing it with the current paradigm as 

illustrated in Table 2.1 (Reigeluth, 1994, p. 8).  

 

Table 2.1 

Industrial-Age Paradigm vs. Information-Age Paradigm of Education (Reigeluth, 1994, p. 8) 

Industrial-age paradigm Information-age paradigm 

 

Grade levels 

 

Continuous progress 

Covering the content Outcomes-based learning 

Norm-referenced testing Individualized testing 

Non-authentic assessment Performance-based assessment 

Group-based content delivery Personal learning plans 

Adversarial learning Cooperative learning 

Classrooms Learning centers 

Teacher as dispenser of knowledge Teacher as coach or facilitator of learning 

Memorization of meaningless facts Thinking, problem-solving skills, and meaning-making 

Isolated reading/writing skills Communication skills 

Books as tools Advanced technologies as tools 

 

 

Based on this comparison, two major differences between the industrial-age and 

information-age paradigms are evident: instruction and assessment. Similar to the “learning 
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paradigm” (Barr & Tagg, 2000, p. 198), the information-age paradigm of education requires a 

shift in mindset: the focus should be on learning and learners. This focus should be reflected in 

instruction- and assessment-related tasks. Therefore, learner-centered instruction and learner-

centered assessment are the two cornerstones of the new paradigm, and they are seamlessly 

integrated with each other (Reigeluth et al., 2008).   

In order to achieve truly learner-centered instruction and assessment, Reigeluth (1994) 

pointed out the importance of schools being a caring environment. Reigeluth (1994) indicated 

that such an environment can be ensured with better interaction and relationships between 

students and teachers in a small community. Reigeluth (1994) revealed additional features of the 

new paradigm to facilitate schools being a caring environment: 

1. A „teacher‟ is responsible for a child for a period of about 4 years.     

2. That teacher is responsible for educating the whole child.  

3. Each school has no more than 10 teachers, to create a smaller, caring environment. 

4. Each student develops a quarterly contract with the teacher and parents. (Reigeluth, 

1994, p. 10)   

 

Reigeluth and Garfinkle (1994) envisioned a new system of education aligned with the 

features of the new paradigm discussed in this section. The authors elaborated on these features 

and outlined how new “schools” might look in the information age. Therefore, their seminal 

article constitutes a design theory for the key characteristics of an information-age school.  

In their seminal article, Reigeluth and Garfinkle (1994) outlined what learning 

experiences should be like in the information age. The authors described the learning as an active 

process for self-directed learners to engage in several authentic tasks to accomplish their 

personalized learning goals. In order to accomplish learning goals through continuous and 

personalized progress, students can work:  
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1. alone, in a pair, or in a small team, 

2. with an expert (teacher or community member), a facilitator (assistant, volunteer, or 

student), or nonhuman resources (hands-on materials, computer-based resources, 

multimedia resources, or print materials), 

3. at a site in the community, a computer-based multimedia simulation, a hands-on 

learning lab, or a meeting room or library. (Reigeluth & Garfinkle, 1994, p. 60) 

 

Reigeluth and Garfinkle (1994) also discussed the new roles of teachers in information-

age schools. They referred to “guides” (p. 60) in order to distinguish the very different role of 

teachers in the learning process – that of “guide on the side” (p. 60). The responsibilities of 

guides were outlined by the authors as establishing a positive relationship with students, assisting 

them (in collaboration with their parents) on setting up learning goals, and helping them find the 

best learning path for themselves. The researchers also indicated that guides will be assigned to 

students primarily based on parents‟ and students‟ choices. 

 In order to support such learning experiences and roles, Reigeluth and Garfinkle (1994) 

referred to “clusters” (p. 61) to define how they envisioned schools in the new paradigm. The 

authors suggested that school buildings should have a different design in the new paradigm. In 

this different design, industrial-age school buildings could still be used to house multiple clusters 

consisting of four to10 guides, their students, and others. One of the other important 

characteristics of clusters is that they will be “flexible learning organizations” (p. 63), meaning 

that they will be designed in a way that they will be conducive to continuous changes. More 

importantly, such changes will be “client-based” (p. 63) instead of “bureaucracy-based” (p. 63). 

In this new understanding of schooling, instead of classrooms, Reigeluth and Garfinkle (1994) 

envisioned various learning centers to offer instructional opportunities for specific focus areas.  

 Reigeluth and Garfinkle (1994) also described learning contracts between parent(s), 

teacher, and student. As student progress is highly personalized in the new paradigm, the goal of 

such contracts is to support planning for student learning. According to the authors, learning 
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contracts can be used to monitor student progress and outline what accomplishments should be 

made by the student for the next contract period. One of the important outcomes of having 

learning contracts is that all students in the school have a special learning plan in place. 

Therefore, the system itself “… will accommodate children with special needs in the very fabric 

of its design” (p. 65).  Reigeluth and Garfinkle (1994) pointed out that in such a system, “… all 

children will be special. Education will be personalized for all children; all children will be 

closely monitored for progress and will get the emotional attention that they deserve” (p. 65). 

Students‟ developmental levels will be an important consideration when personalizing education 

to each student. Reigeluth and Garfinkle (1994) discussed five levels of student development, 

which require different levels of involvement by parents and the guide to support students in the 

learning process.  

 In addition, Reigeluth and Garfinkle (1994) discussed the goal of curriculum in the 

information-age schools as providing opportunities for students to gain “…a solid understanding 

of knowledge in the core curricular areas and the ability to apply that knowledge to real-life 

problems and situations” (p. 66). In the next sections where I define learner-centered instruction 

in the new paradigm, I will explain how this goal can be ensured through project-based learning 

with the support of a high level of personalization. Aligned with the major goal of curriculum, 

another consideration discussed by Reigeluth and Garfinkle (1994) was assessment of learning 

outcomes through mastery learning and criterion-referenced assessment, which will be discussed 

further when I define learner-centered assessment in the next sections.  

Reigeluth and Garfinkle (1994) indicated two ways to assess student progress in 

information-age schools: 

1. separately, in the academic disciplines,  

2. across the disciplines in a series of real-world projects. (p. 67) 
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This description of assessment in the new paradigm is aligned with use of instructional space and 

project space as explained by Reigeluth et al. (2008): 

Once the students get organized for a project, they will begin working on it. As they work 

on it, they will encounter (identify) attainments they need in order to be successful. These 

will include such attainments or components of an attainment as: information that needs 

to be memorized, understandings that need to be acquired, skills that need to be 

developed, and various kinds of affective development. (Reigeluth et al., 2008, p. 35)  

 

Students will leave the project space to enter the instructional space in order to develop some of 

these skills. The majority of attainments will be certified in the instructional space. In the project 

space, students will still engage in real-world interdisciplinary projects for accomplishing their 

learning goals. At the same time, the instructional space can help them address their knowledge 

gaps for specific disciplines through self-paced, computer-based, instructional tools such as 

tutorials, educational games, simulations, and more. Figure 2.1 summarizes how the instructional 

space and project space work together in the new paradigm.  

 

 

Figure 2.1. Integrated instructional space and project space. 
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With the increased complexity of instruction and assessment, Reigeluth and Garfinkle 

(1994) emphasized new roles for technology to support the key stakeholders in information-age 

schools. They discussed the central role of technology in teaching (e.g., simulations and 

hypermedia, along with supportive feedback), assessment, and recordkeeping. Additionally, the 

authors indicated that technology can help key stakeholders engage in professional development 

through digital networks to keep themselves up to date. In the next sections, I will discuss the 

new roles of technology in detail.  

In addition to the roles of educational technology, Reigeluth and Garfinkle (1994) 

discussed administration and governance of information-age schools. To support clusters and 

learning centers, the researchers introduced a district-wide administrative system consisting of 

the Cluster Support System, Learning Center Support System, and Consumer Aid Agency. 

Reigeluth and Garfinkle (1994) also discussed the governance of the new system in terms of 

community-level and state-level governance. They stated that the major role of governance will 

not be to control the system, but to facilitate how the system works and to monitor the attainment 

of community and state standards.  

Reigeluth and Garfinkle (1994) indicated that “[t]o meet the needs of students in the 

information age, we must think of school systems as systems of learning and human 

development.” (p. 69). Therefore, school systems in the information age should have strong 

relationships with other human service systems, including health care and family services. In 

addition, the researchers pointed out that clusters should use their own human resources to their 

best potential to improve cost-effectiveness, such as using peer tutoring among students, which 

benefits the tutor as well as the tutee.  



16 

 

Based on the description of information-age schools by Reigeluth and Garfinkle (1994), I 

created Table 2.2 to summarize the key characteristics of an information-age school. 

 

Table 2.2 

Key Characteristics of an Information-Age School 

Categories Key characteristics 

 

Learning experiences 

 

Learning goals 

Continuous progress 

Personalized progress 

Individual & group work 

Peer tutoring 

Use of technology 

Community work 

Authentic and interdisciplinary tasks 

Mathematical skills 

Communication skills 

General skills such as transfer of information across settings, 

negotiation and interpersonal skills, and decision-making 

skills 

 

New roles for teachers: Guides Instructional manager and facilitator  

Caring relationship  

 

Clusters as schools A cluster with four to 10 guides, plus assistants and students  

Autonomy and shared decision making among guides 

Guides having responsibility for success of the cluster  

 

Choice, incentive, and decision-

making system 

Parental involvement  

Choice (for the guide, student, and parents)  

Competition among clusters 

Collaboration within clusters  

Client-based decision-making system (including guides‟ pay) 

 

Clusters as flexible learning 

organizations 

Self-designing learning organization 

Client-based changes  

 

Learning centers Instruction in a focus area 

Learning centers being independent from clusters  

Competition among centers and cooperation within a center  

Mobile, community learning, and shopping mall centers  
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Learning contracts Planning and monitoring of student progress 

Collaborative team approach (Student, parents, and guide) 

Digital learning contracts  

 

Developmental levels Five levels of human development of students  

Different amounts of parental and guide involvement by level 

 

Children with special needs All children being special  

Personalized education for all  

 

Curriculum Basic skills (e.g., ability to read)  

Higher-order thinking skills (e.g., problem-solving)  

Personal qualities (e.g., responsibility)  

Other competencies (e.g., use of resources, information, 

technology, interpersonal skills, and system thinking)  

All aspects of human development  

Life-long learning  

 

Assessing student outcomes Certification of attainments  

Criterion-referenced assessment  

Mastery learning  

Integrated instructional and project space  

Disciplinary and interdisciplinary assessments 

 

New roles for technology Central role in teaching, assessment, and keeping track of 

learner progress (recordkeeping) 

Tools for learning along with supportive feedback, such as 

simulations, and hypermedia  

Professional development 

 

Administration District-wide administrative system (Cluster Support System, 

Learning Center Support System, and Consumer Aid 

Agency) 

 

Governance Supportive community-level governance  

Supportive state-level governance  

 

Relationship to other human 

service systems 

Collaboration with human service systems at the community 

and state levels 

 

Cost effectiveness 

 

Peer tutoring (student-student) 

Use of human resources (parents, senior citizens, and others)  
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 I have now outlined the features of the information-age paradigm of education and key 

characteristics of an information-age school. As previously indicated in this section, supporting 

such features and characteristics, the remainder of this chapter will redefine instruction and 

assessment through a learner-centered perspective, and will describe educational technology to 

support key stakeholders in the information age paradigm.  

 

A Redefinition of Instruction in the Information Age:  

Learner-Centered Instruction 

Although a substantial body of research focuses on teaching and teaching skills, there is 

no way to guarantee student learning as an outcome of teaching – even “good” teaching (Weimer, 

2002). Therefore, instead of students playing a passive role and being exposed to the direct 

delivery of instruction from a teacher via lectures (Norman & Spohrer, 1996), the information-

age paradigm of education requires students to be at the center of the learning process in an 

active role. Students should be autonomous, self-regulated, and motivated intrinsically in the 

learning process (Weimer, 2002). As illustrated in Table 2.1, the role of the teacher has been 

changed from dispenser of knowledge to facilitator and coach (Reigeluth, 1994). Learner-

centered instruction (McCombs & Whisler, 1997) can facilitate the change from students being 

passive to being active and from teachers dispensing content to acting as a facilitator for, and 

coach of, student learning.   

Although in some cases learner-centered instruction and student-centered instruction are 

used interchangeably, Weimer (2002) differentiated these two concepts. Student-centered 

connotes a customer service relationship between the teacher and student; the goal is to satisfy 

the customers and their needs, which results in resistance among teachers to adopt the student-
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centered approach (Weimer, 2002). However, the term learner-centered implies a major focus on 

learning. The students are still an important component, but instead of viewing education as a 

product in a customer-servant relationship (Weimer), the learner-centered approach gives more 

attention to the learning process itself.  

The American Psychological Association (1997) categorized learner-centered 

psychological principles as cognitive and metacognitive factors, motivational and affective 

factors, developmental and social factors, and individual differences factors. Table 2.3 

demonstrates a snapshot of the principles and definitions as presented in the report.  

 

Table 2.3 

 Learner-Centered Psychological Principles (American Psychological Association, 1997)  

Cognitive and metacognitive factors 

 

Principle 1: Nature of the 

learning process 

 

The learning of complex subject matter is most effective when it is 

an intentional process of constructing meaning from information 

and experience. 

 

Principle 2: Goals of the 

learning process 

The successful learner, over time and with support and instructional 

guidance, can create meaningful, coherent representations of 

knowledge. 

 

Principle 3: Construction 

of knowledge 

The successful learner can link new information with existing 

knowledge in meaningful ways. 

 

Principle 4: Strategic 

thinking 

The successful learner can create and use a repertoire of thinking 

and reasoning strategies to achieve complex learning goals. 

 

Principle 5: Thinking 

about thinking 

Higher order strategies for selecting and monitoring mental 

operations facilitate creative and critical thinking. 

 

Principle 6: Context of 

learning 

 

Learning is influenced by environmental factors, including culture, 

technology, and instructional practices. 
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Motivational and affective factors 

 

Principle 7: Motivational 

and emotional influences 

on learning 

 

What and how much is learned is influenced by the learner‟s 

motivation. Motivation to learn, in turn, is influenced by the 

individual‟s emotional states, beliefs, interests and goals, and habits 

of thinking. 

 

Principle 8: Intrinsic 

motivation to learn  

The learner‟s creativity, higher order thinking, and natural curiosity 

all contribute to motivation to learn. Intrinsic motivation is 

stimulated by tasks of optimal novelty and difficulty, relevant to 

personal interests, and providing for personal choice and control. 

 

Principle 9: Effects of 

motivation on effort 

Acquisition of complex knowledge and skills requires extended 

learner effort and guided practice. Without learners‟ motivation to 

learn, the willingness to exert this effort is unlikely without 

coercion. 

 

Developmental and social factors 

 

Principle 10: 

Developmental influences 

on learning 

 

As individuals develop, they encounter different opportunities for 

and experience different constraints on learning. Learning is most 

effective when differential development within and across physical, 

intellectual, emotional, and social domains is taken into account. 

 

Principle 11: Social 

influences on learning 

 

Learning is influenced by social interactions, interpersonal 

relations, and communication with others. 

 

Individual differences factors 

 

Principle 12: Individual 

differences in learning 

 

Learners have different strategies, approaches, and capabilities for 

learning that are a function of prior experience and heredity. 

 

Principle 13: Learning and 

diversity 

Learning is most effective when differences in learners‟ linguistic, 

cultural, and social backgrounds are taken into account. 

 

Principle 14: Standards 

and assessment 

Setting appropriately high and challenging standards and assessing 

the learner and learning progress - including diagnostic, process, 

and outcome assessment – are integral parts of the learning process. 

 

  

 

These 14 principles of learner-centeredness can be associated with instructional and 

learning theories, including personalized learning and project-based learning. As a part of the 

learner-centered paradigm, Watson and Reigeluth (2008) discussed “personalized learning” (p. 
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45) and “differentiated instruction” (p. 46). The focus in a learner-centered educational 

environment is on each individual student with a different level of intelligence, cultural values, 

background, and learning style (Donovan & Bransford, 2005). Thus, it is essential to address 

each student‟s personal needs in the information-age paradigm of education. As discussed by 

Watson and Reigeluth (2008), this type of personalization requires more family involvement, 

better interaction between students and teachers, a better understanding of the needs of the 

individual students, more student control in regard to the learning process, and the use of 

technology to support the learning process.  

This level of personalization among individual students requires the use of a strong 

educational technology system in order to keep track of the enormous amount of personal student 

data it requires. Such an educational technology system will be described later in this chapter.    

In order to fully support this type of highly learner-centered environment, the new paradigm 

incorporates personalized learning and project-based learning. These two components are 

described in this section in order to illustrate how they can be facilitated in a learner-centered 

environment in the new paradigm.  

 

Personalized Learning 

  As emphasized by Duffy (2009) and Aslan and Reigeluth (2011), changes from 

standardization to customization have occurred in society due to the societal shift (Toffler, 1980). 

Despite this, “… education has only scratched the surface on personalizing the learner 

experience…” (Software & Information Industry Association, 2010, p. 10). Therefore, the 

current educational system is in need of a redesign from “… a mass production to a mass 

customization model …” (Software & Information Industry Association, 2010, p. 10).  
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  A number of case studies have reported positive outcomes from providing students with 

personalized learning (Sebba, Brown, Steward, Galton & James, 2007). Kemple and Herlihy 

(2004) discussed “The Talent Development Middle School Model” facilitating “small learning 

communities aimed at building a positive school climate that is characterized by personalized 

relationships among and between students and teachers” (p. 12). In this study, the researchers 

found a positive impact of the Talent Development Model on eighth graders‟ math achievement 

and found a modest positive effect on students‟ attendance rates. Additionally, Sebba et al. 

(2007) pointed out other studies (Center for Collaborative Education, 2001; Jenkins & Keefe, 

2002), which investigated schools incorporating personalized learning and reported relatively 

higher test scores in such schools. 

  Placing students with different levels of intelligence, backgrounds, and learning styles at 

the center of the learning process requires personalization of instruction and assessment, e.g., 

personal learning plans, as shown in Table 2.1. In this sense, instead of the industrial age‟s one-

size-fits-all paradigm (Cuban, 2001), the information-age paradigm of education ensures that one 

system accommodates all learners based on their personal needs in terms of instruction and 

assessment. 

  Personalization requires individualization and differentiation; however, true 

personalization entails more than these qualities (Software & Information Industry Association, 

2010). According to the Obama Administration‟s Transforming American Education: Learning 

Powered by Technology, “Personalization refers to instruction that is paced to learning needs [i.e., 

individualized], tailored to learning preferences [i.e., differentiated], and tailored to the specific 

interests of different learners” (as cited in Software & Information Industry Association, 2010, p. 

12).  
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According to Martinez (2002), to promote individual success, several strategies can be 

implemented to identify individual needs. As an important part of this personalization, 

technology should be responsible for manipulating customized learning objects provided to the 

individual learners (Martinez). Martinez identified different personalization strategies as: “(a) 

name-recognized; (b) self-described; (c) segmented; (d) cognitive-based; and (e) whole-person-

based” (pp. 6-7) as summarized in Table 2.4.  

 

Table 2.4 

Personalization Strategies (Martinez, 2002)  

Strategies Description 

 

Name-recognized 

 

Based on learners‟ identity/profile, the system keeps track of activities or 

accomplishments.  

 

Self-described Based on learner-self-described measurements, the system manipulates 

and accommodates preferences, attributes, and choices of the learning 

environment. 

  

Segmented “Segmented personalization uses demographics, common attributes, or 

surveys to group or segment learning populations into smaller, 

identifiable and manageable groups” (p. 7). 

 

Cognitive-based “This strategy works by collecting data, monitoring learning activity, 

comparing activity with other learner behavior, and predicting what the 

user would like to do or see next” (p. 7). This type of personalization 

requires a high level of monitoring cognitive processes.  

 

Whole-person-based As the most complex personalization type, while the individual interacts 

with the learning environment, the system learns from these interactions 

by collecting data, monitoring learner progress, and making comparisons 

to reveal emerging patterns.   

 

 

  According to Martinez (2002), “[i]n its most sophisticated form, whole-person 

personalization requires real-time personalization using inferential technology to modify 
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responses to a learner based on a dynamic learner model that is changing throughout the learning 

experience, when it occurs, just as it occurs” (p. 7). Such whole-person personalization can be 

facilitated using a robust educational technology system capable of providing an integrated 

structure for instruction and assessment activities that allows for communication between these 

two components, which will facilitate a student‟s learning through the mastery of specified 

learning outcomes. 

  According to the Software & Information Industry Association (2010), there are five 

major elements for true personalization: “(a) flexible, anytime/everywhere learning, (b) redefine 

teacher role and expand „teacher‟, (c) project-based/authentic learning opportunities, (d) student 

driven learning path, and (e) mastery/competency-based progression/pace” (p. 13). All five of 

these major elements are embedded in learner-centered instruction and learner-centered 

assessment as outlined in this chapter. 

 

Project-Based Learning 

  Duffy (2009) identified a gap between the current educational system and students‟ needs 

after graduation, pointing out that schools do not prepare students for their lives after they 

graduate with respect to the 21
st
 century skills required in the workplace. Similarly, Moylan 

(2008) indicated a gap between what is learned in schools and what is needed in the workplace, 

and emphasized project-based learning as a solution to close this gap. Project-based learning 

facilitates the acquisition of several skill sets that are needed in the workplace, such as critical 

thinking, collaboration, and teamwork (Moylan, 2008), in addition to content-related learning 

outcomes.     
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  In a project-based learning environment, “… students pursue solutions to nontrivial 

problems by asking and refining questions, debating ideas, making predictions, designing plans 

and/or experiments, collecting and analyzing data, drawing conclusions, communicating their 

ideas and findings to others, asking new questions, and creating artifacts” (Blumenfeld et al., 

1991, p. 371). According to Bransford, Brophy, and Williams (2000), learner-centered 

approaches require recognition of the bridge between students and the subjects taught. Project-

based learning can help create this bridge by incorporating authentic tasks as well as student 

choice in the learning process. 

Blumenfeld et al. (1991) stated that project-based learning requires “… a question or a 

problem that serves to organize and drive activities; and these activities result in a series of 

artifacts, or products, that culminate in a final product that addresses the driving question…” (p. 

371). The crucial point is student choice and freedom for creating strategies to answer the 

question or address the problem (Blumenfeld et al., 1991). Such questions and problems should 

involve authentic tasks, step away from the curriculum, and usually be interdisciplinary 

(Solomon, 2003). Thomas (2000) described the five characteristics of a project in a project-based 

learning (PBL) environment. According to Thomas (2000), projects:  

1. are central, not peripheral to the curriculum, 

2. are focused on questions or problems that „drive‟ students to encounter (and struggle 

with) the central concepts and principles of a discipline, 

3. involve students in a constructive investigation, 

4. are student-driven to some significant degree, and 

5. are realistic, not school-like. (pp. 3-4) 

 

  As a subset of project-based learning, problem-based learning can also be incorporated 

into the new paradigm. According to Savery and Duffy (1996), and Hmelo-Silver (2004), in a 

learning environment in which students are responsible for their own learning and construction 
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of meaning, problem-based learning can be implemented. According to Torp and Sage (2002), 

three key characteristics of problem-based learning are that it:  

1. engages students as stakeholders in a problem situation,  

2. organizes curriculum around a given holistic problem, enabling student learning in 

relevant and connected ways, and 

3. creates a learning environment in which teachers coach student thinking and guide 

student inquiry, facilitating deeper levels of understanding. (p. 15) 

 

  Problem-based learning involves a learning environment in which small groups of 

students are provided with a set of authentic ill-structured problems to be analyzed and 

understood in a collaborative fashion (Saye & Brush, 2002; Hmelo-Silver, 2004; Norman & 

Schmidt, 1992). Students investigate these problems to come up with resolutions (Torp & Sage, 

2002). By solving such problems, students achieve their learning goals while teachers act as 

facilitators (Hmelo-Silver, 2004). As pointed out by Hmelo-Silver (2004), problem-based 

learning encourages self-directed learning in which students create their learning goals, 

implement activities to reach these goals, and evaluate their level of performance in achieving 

the goals. In addition to self-directed learning, problem-based learning increases intrinsic 

motivation (Norman & Schmidt, 1992) and supports individualized learning (Barrows & 

Tamblyn, 1980), which is one of the key characteristics of the new paradigm of education. Even 

students with special needs may potentially benefit from problem-based learning with increased 

motivation and improved social confidence (Belland, Glazewski & Ertmer, 2009).   

  Despite the potential benefits of a learning environment incorporating such a learner-

driven constructivist approach, there have been a number of critiques raised in the literature. One 

of the major critiques was offered by Kirschner, Sweller, and Clark (2006). According to these 

researchers, constructivist approaches to learning, including problem-based learning, are 

minimally guided; and, based on previous empirical research, approaches offering minimal 
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guidance are not as effective and efficient as methods incorporating great emphasis on guidance 

during student learning.  Hmelo-Silver, Duncan, and Chinn (2007), however, disagreed with this 

major criticism by emphasizing that scaffolding and guidance are key tenets of problem-based 

learning. Therefore, categorizing these instructional methods as minimally guided is a 

pedagogical mistake.  

  In addition, Hmelo-Silver et al. (2007) disagree with Kirschner and colleagues about 

studies and meta-analyses cited in their article by providing an extensive list of other studies and 

meta-analyses reporting positive effects of problem-based learning (Vernon & Blake, 1993; 

Dochy, Segers, Van den Bossche, & Gijbels, 2003; Hmelo, 1998; Derry, Hmelo-Silver, 

Nagarajan, Chernobilsky, & Beitzel, 2006; Capon and Kuhn, 2004; Mergendoller, Maxwell, & 

Bellisimo, 2006; Cognition and Technology Group at Vanderbilt, 1992). Additionally, in a recent 

meta-analysis, Walker and Leary (2009) reported that “…PBL students either did as well as or 

better than their lecture-based counterparts” (p. 24) in nearly all of the analyses run involving 

results from various disciplines. 

  Solomon (2003) described the role of technology in a project-based learning environment 

as something that enables students to perform learning tasks and facilitates assessment and 

evaluation.  Blumenfeld et al. (1991) concluded that standardized tests fail to capture high-level 

comprehension of learning outcomes in a project-based learning environment. Using a multi-

faceted assessment, teachers can evaluate “… what students know about the problem before 

beginning the project, their level of understanding during execution of the project, and what they 

learn as a result” (p. 383). This type of highly personalized assessment requires teachers to use 

powerful technologies, which will be discussed in this chapter. Use of powerful technology to 

reigeluth
Highlight
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support students can also potentially alleviate some of the critiques towards project-based 

learning as pointed out previously.  

Based on the discussion in this section, project-based learning should become a part of 

the new paradigm as it can support and facilitate a number of key characteristics of the 

information-age paradigm of education as pointed out by Reigeluth (1994). This paradigm 

includes collaborative learning, viewing classrooms as learning centers, considering teachers as 

coaches or facilitators of learning, using communication skills, and using advanced technologies 

as tools. As discussed by Reigeluth et al. (2008), students can work in small teams with peers 

who have similar learning goals in order to accomplish learning outcomes.  From an extensive 

database of projects addressing different learning outcomes, students can be given the 

opportunity to select projects based on their current needs, interests, and learning goals 

(Reigeluth et al., 2008). Such an environment would allow students to construct their own 

knowledge while engaging in team projects.  

 

A Redefinition of Assessment in the Information Age: 

Learner-Centered Assessment 

Aligned with learner-centered instruction in the new paradigm, learner-centered 

assessment should be implemented to capture different elements of student learning (Bransford, 

Brophy, & Williams, 2000). With a multi-faceted assessment, students are evaluated based on 

their learning as well as their learning potential by incorporating powerful feedback in 

evaluations that foster improved future performances (Weimer, 2002). In addition, in this non-

traditional way of assessment, learners themselves should be involved in the assessment process 

for self- and peer-evaluation (Weimer). In this section, mastery learning and criterion-referenced 
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assessment will be discussed as major cornerstones in understanding this new lens to assess 

student learning in the information-age paradigm of education.     

 

Mastery Learning 

Davis and Sorrell (1995) defined mastery learning as “… an alternative method of 

teaching and learning that involves the student reaching a level of predetermined mastery on 

units of instruction before being allowed to progress to the next unit.” Similarly, in the 

conceptual model of school learning by John B. Carroll (1963, 1965), “… student aptitude for a 

given subject was viewed as an index of the amount of time the student would require to learn 

the subject to a given level, rather than as an index of the level to which a student could learn the 

subject in a given amount of time” (as cited in Block & Burns, 1976, p. 5).  

  Mastery learning was initially introduced in the 1920s (Davis & Sorrell, 1995) and 

gained considerable popularity in the 1970s and 1980s. Since then, however, its popularity has 

decreased. One of the major criticisms of mastery learning appears to be related to how it has 

been implemented in educational settings: decontextualizing and fragmenting learning 

competencies just like time-based methods. However, based on a meta-analysis of 108 controlled 

evaluations, Kulik, Kulik, and Bangert-Drowns (1990) concluded that mastery learning had 

positive effects on student learning for upper grades in elementary schools, high schools, and 

colleges. Considering the potential positive effects on student learning, finding non-traditional 

ways to implement mastery learning without decontextualizing and fragmenting learning 

competencies seems to be worthwhile. The new paradigm of education envisions project-based 

learning as described previously as a way to successfully implement mastery learning without 

decontextualized and fragmented learning.  
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 Bloom‟s Theory of Mastery Learning (Bloom, 1974) explains that, when provided with 

the necessary conditions for learning, all students are able to learn. Taking individual differences 

into account, with mastery learning the goal, is the ultimate development of each individual 

(Bloom). Bloom‟s five major variables for mastery learning strategies are described in Table 2.5.  

 

Table 2.5 

Major Variables for Mastery Learning Strategies (Bloom, 1974)  

Major variables Description 

 

Aptitude for particular types of learning 

 

All students are able to attain a certain level of 

mastery with adequate time.  

 

Quality of instruction Quality of instruction can be judged based on 

individual learners and their needs.  

 

Ability to understand instruction Individual differences require use of varied 

instructional materials to support student learning. 

  

Perseverance  Providing students with relevant and appropriate 

instructional materials, they are more likely to spend 

more active learning time to achieve mastery of the 

learning task.   

 

Time allowed for learning  Time should not be kept constant for all students to 

reach mastery. Each student needs enough time to 

accomplish learning tasks.  

 

   

Instead of keeping time constant for all students and expecting them to learn the same 

content in the same time interval, in mastery learning, students reach a pre-determined level of 

mastery at different time intervals in order to progress to the next unit (Davis & Sorrell, 1995). 

“Bloom emphasized, however, that reducing variation in students‟ achievement does not imply 

making all students the same” (p. 15). In other words, “... some students undoubtedly will learn 
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more than others” (Guskey, 2007, p. 15). Additionally, in mastery learning, both formative and 

summative assessments take place. A formative assessment is used to make a judgment about a 

student‟s progress toward reaching mastery, while a summative assessment is used to evaluate 

whether a student has reached mastery (Park & Lee, 2004).  

 As shown in Table 2.1, grade levels can no longer accommodate the needs of students 

with different levels of intelligence, backgrounds, and learning styles in the information-age 

paradigm of education. Therefore, instead of using time-based student progress, the new 

paradigm incorporates attainment-based student progress. As described by Watson and Reigeluth 

(2008), in the information-age paradigm of education, each student has personalized attainments 

to master. The pace of progress through this mastering is different for each student. Once a 

student masters his or her personal attainments, he does not need to wait for the others to master 

their learning goals, as occurs in a grade-level system. Instead, he can progress immediately to 

the next level (Watson & Reigeluth, 2008).   

 

Criterion-Referenced Assessment 

  The changes in methods of instruction require the use of non-traditional methods of 

assessment. Criterion-referenced assessment (Glaser, 1963) should be incorporated into the new 

paradigm, since it supports mastery learning (Thorndike, 2005; Joseph & Reigeluth, 2010). In 

this type of assessment, the focus is on the mastery of personal learning outcomes as opposed to 

comparing students to their peers, as in norm-referenced assessment (Dunn, Parry, & Morgan, 

2002; Smith, 1973). Therefore, the goal of assessment in the new paradigm is no longer to sort 

students based on their scores, but to ensure their progressive learning to meet their learning 

goals. According to Smith (1973), the two major purposes of criterion-referenced assessment are 
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to identify how individuals perform and to judge to what extent the instruction provided is 

effective. 

  Thorndike (2005) differentiated between norm-referenced assessment and criterion-

referenced assessment based on the focus of each assessment type. In norm-referenced 

assessment, the focus is on the “performance of typical people” (p. 62), whereas in the criterion-

referenced assessment, the focus is on the “tasks themselves” (p. 62). The results of norm-

referenced assessment can be used to sort students based on their achievement level by 

comparing them with their peers, while the results of criterion-referenced assessment can be used 

for “mastery judgment” (p. 62), which is whether or not the student has reached the desired 

mastery of learning.  

  Assessment criteria and standards are the two key elements of criterion-referenced 

assessment. Although in some instances, these two terms are used interchangeably, Dunn et al. 

(2002) described the difference as follows: “A criterion is a characteristic by which quality can 

be judged, and a standard is a statement about the degree of quality to be attained.” Malan (2010) 

adds, “Achieving the set standard signifies 'success,' and failing to achieve the standard implies 

'not yet up to standard,‟ which is followed by remedial intervention” (p. 24).  

 Since project-based learning is the key tenet of instruction in the new paradigm, 

performance-based assessment is another consideration to discuss within criterion-referenced 

assessment. A trend has emerged within school reform initiatives to change the way student 

learning is assessed. This new form of assessment is usually referred to as performance-based 

assessment (Darling-Hammond, 1994). “Much of the rationale for these initiatives is based on 

growing evidence that traditional norm-referenced, multiple choice tests fail to measure complex 

cognitive and performance abilities” (Darling-Hammond, 1994, p. 6). 
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  According to Stiggins (1987), “Performance assessments call upon the examinee to 

demonstrate specific skills and competencies; that is, to apply the skills and knowledge they have 

mastered” (p. 34). There are four essential elements of all performance assessments: “(a) a 

reason for assessment, (b) a particular performance to be evaluated, (c) exercises to elicit that 

performance, and (d) systematic rating procedures” (Stiggings, 1987, p. 34). As discussed by 

Thorndike (2005), new computer technologies can report an individual student‟s performances 

and sub-performances in a comprehensive manner. Instead of using the results of an assessment 

to determine whether a student passes or fails, these types of results can be used as a way to 

formatively evaluate a student‟s learning in order to tailor instruction based on his needs as 

identified in the reports. Therefore, assessment and instruction are seamlessly integrated in the 

new paradigm to inform each other for supporting student learning as demonstrated in Figure 2.2. 

 

 

Figure 2.2. Integrated instruction and assessment in the new paradigm. 
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A Redefinition of Educational Technology in the Information Age: 

Personalized Integrated Educational Systems (PIES) 

 One of the implications of the information-age paradigm of education is the emerging 

need for an educational technology system that can facilitate the application of the theories and 

approaches in practice as described in the previous section. The higher the level of 

personalization, customization, and learner control incorporated in instruction and assessment, 

the stronger the educational technology required to provide the functions necessary to manage 

such a personalized learning environment cost-effectively (Software & Information Industry 

Association, 2010). In this section, a conceptual framework of such an educational technology 

system, PIES, will be described.  

 

What PIES Is Not 

 Based on the explanations provided by Giroux (2010), Table 2.6 contains definitions of 

the terms commonly used to describe today‟s educational technology systems. As these terms are 

often used interchangeably, this information is provided in the hope that it will help readers 

overcome confusion and therefore better understand the uniqueness of PIES.  

As illustrated by Table 2.6, although often used interchangeably, LMS (Learning 

Management System), CMS (Course/Content Management System), LCMS (Learning Content 

Management System), and VLE (Virtual Learning Environment) have slightly different 

definitions, features, and functionalities. It should be noted, however, that these systems overlap 

each other. For example, VLE is sometimes considered to be a variation of LMS, and as 

described in Table 2.6, LCMS is a combination of LMS and CMS (Giroux, 2010).  
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Table 2.6  

Definitions for LMS, CMS, LCMS, and VLE  

System Description 

 

 LMS 

 

Used in organizations and school settings, LMS facilitates the delivery of instruction, 

ability to track the progress of students, and management of the learning environment. 

Examples of such systems include the Learning Manager, Moodle, and Dokeos 

(Giroux, 2010). 

 

CMS CMS provides an online platform through which individuals can collaboratively create 

and administer a course‟s online content. These systems contain a database that stores 

the resources required for the delivery of the content. Joomla, Dotclear, and 

WordPress are examples of such systems (Giroux, 2010). 

 

LCMS Usually used interchangeably with LMS, LCMS is a combination of LMS, in that it 

provides administration and management of learning, and CMS, in that it provides for 

the creation and management of content. These systems support a multi-user authoring 

platform for managing learning content. Examples of such systems are Claroline, e-

doceo solutions, and Ganesha (Giroux, 2010). 

 

VLE VLE is an educational technology system used by teachers/instructors to manage 

courses for students. These systems are commonly used by universities and colleges 

for the creation of course websites, since they do not require extensive technology 

skills. These systems are commonly used for assessment, communication, and sharing 

resources, as well as to facilitate collaboration among users. Blackboard and WebCT 

are examples of such systems (Giroux, 2010). 

 

   

 In addition to the confusion created by using LMS, CMS, LCMS, and VLE 

interchangeably, these terms are also often used interchangeably with Personal Learning 

Environment (PLE) and Integrated Learning System (ILS). PLE refers to an educational 

technology system that addresses the lifelong needs of learners and allows them to manage and 

manipulate their learning in their own “learning space” (Schneider, 2010). These types of 

systems emphasize lifelong and informal learning (Schneider, 2010). As such, these systems are 

often used for online adult learning. ILS, on the other hand, is a computer-based instruction 

system that can provide individualized and personalized instruction (Bailey, 1993). However, the 
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assessments available with these systems are not aligned with the information-age paradigm, as 

they evaluate students‟ learning using objective tests (Bailey, 1993), similar to those used in 

traditional schools today (e.g., multiple choice tests). This type of assessment fails to evaluate 

higher-order (Rust, 2002) and performance-based skills (North Central Regional Educational 

Laboratory, 2011).  

As described in the previous paragraphs, although confusion exists in regard to the terms 

used to define educational technology systems, each concept and system differs slightly from one 

another. While each system has its important aspects, it also has limitations in regard to 

supporting the information-age paradigm of education and providing all of the functions 

identified by Reigeluth et al. (2008), in addition to the high cost of access and not being 

specifically designed for K-12 education.    

 

What PIES Is 

 PIES is an umbrella term that is used to define an educational technology system that 

fully integrates the major and secondary information-age functions described in Table 2.7 as 

identified by Reigeluth et al. (2008). As shown in Figure 2.3, PIES incorporates a number of 

different features, such as open-source architecture, interoperability, customizability, and 

modularity, into one unique, integrated platform. By specifically focusing on K-12 education, 

supporting the information-age paradigm of education, and having open-source architecture, 

PIES will fill a gap between the needs that the information-age paradigm creates in regard to 

instruction and assessment, and the educational technology system necessary to address these 

needs.  
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Figure 2.3. PIES - system features. 

 By having a strong theoretical framework (Reigeluth et al., 2008) and incorporating 

valuable functions of the current educational technology systems, PIES will be a promising 

educational technology system to facilitate better learning experiences during the personalized 

computing period of educational computing (Aslan & Reigeluth, 2011).  

 

Major and Secondary Functions of PIES  

 Reigeluth et al. (2008) described a design theory for such an educational technology 

system, PIES. As shown in Table 2.7, they identified four major functions and a number of 

secondary functions to be performed by PIES. Although the authors characterized the system as 

an “LMS,” due to the broader meaning of the term, as described earlier, they later adopted the 

term Personalized Integrated Educational System (PIES) as a specific kind of LMS for the 

information-age paradigm of education. 
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Table 2.7 

Four Major Functions and Secondary Functions of PIES  

Recordkeeping Planning Instruction Assessment Secondary functions 

 

Standards 

inventory 

 

Personal 

attainments 

inventory 

 

Personal 

characteristic 

inventory 

 

Long-term 

goals 

 

Current options 

& requirements 

 

Short-term 

goals 

 

Projects 

 

Teams 

 

Roles 

 

Contracts 

 

Project 

initiation 

 

Instructional 

support 

 

Project 

support 

 

Instructional 

development 

 

Presenting authentic 

tasks 

 

Evaluating student 

performances 

 

Providing immediate 

feedback 

 

Certifying attainments 

 

Developing students‟ 

assessment 

 

Improving 

instruction/assessment 

 

 

Communication 

 

General student 

data 

 

School personnel 

information 

 

Administration 

 

 In their seminal article, Reigeluth et al. (2008) described each of these functions and their 

sub-functions. The recordkeeping function keeps track of a student‟s progress based on the 

national, state, or local standards that have been met by the student and the learning outcomes 

that have been acquired based on his or her individual “interests and talents” (p. 33). In addition, 

this function tracks the personal characteristics of each student that might affect the learning 

process, such as type of intelligence and learning style.  

Based on the data in the recordkeeping function, the planning function helps each learner, 

in collaboration with their teachers and parent(s), (a) to create and schedule long- and short-term 

goals, (b) to specify the attainments to be achieved during the next contract period, (c) to 

facilitate selection of projects based on the needed attainments, (d) to facilitate deciding on the 

roles of teachers, students, and parents in the projects, and (e) to create a learning contract that 
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specifies the learner‟s goals, projects, roles, and deadlines. This contract will subsequently be 

monitored and managed with PIES.   

 Based on the individual learning contracts created by the planning function, the 

instruction function (Reigeluth et al., 2008) facilitates the initiation of projects, provides 

instructional materials, supports group projects, and helps teachers, staff, and parents develop 

new instructional materials that include learning objects, which refers to “instructional 

components that can be reused a number of times in different learning contexts” (Wiley, 2000, p. 

3).  

Seamlessly integrated into the instruction function is the assessment function, which 

provides authentic tasks for assessment, evaluates the performances of the students, and provides 

immediate feedback. In addition, the assessment function manages certification for the achieved 

attainments, helps develop student assessments, and constantly evaluates the instructional 

materials and assessment tasks in order to improve them based on the students‟ needs.  

 In addition to the major functions described above, PIES should also perform several 

secondary functions (Reigeluth et al., 2008). First, it should facilitate communication among 

teachers, students, parents, and other stakeholders within the learning process. Second, general 

student data and school personnel information should be kept in a powerful database, which may 

include sensitive data, such as social security numbers and medical reports, which require secure 

administration. 

 Although the design theory by Reigeluth et al. (2008) yields important information about 

the roles that technology should serve in the information-age paradigm of education, the 

functions identified should be formatively evaluated and revised using different cases in order to 

develop a better understanding of how technology can support student learning in the new 
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paradigm of education. Such studies will help to identify practical considerations by listening to 

the needs of teachers, students, and administrators in order to improve the design theory.  

 … [A]ny weaknesses that are found in the application may reflect weaknesses in the 

 theory, and any improvements identified for the application may reflect ways to improve 

 the theory, at least for some subset of the situations for which the theory was intended. 

 (Reigeluth & Frick, 1999, p. 4) 

 

 

Research Questions 

 Up to this section, referencing related literature, I described the key characteristics of the 

information-age paradigm of education, learner-centered instruction and assessment, and roles 

that educational technology should serve in the new paradigm. To advance the knowledge base 

on these research areas, this dissertation study investigated three main research questions using 

an information-age school, Minnesota New Country School (MNCS):  

1. What key characteristics did the MNCS have in order to operate as an information-

age school?  

2. How were learner-centered instruction and assessment implemented in the MNCS? 

3. How did the key stakeholders use their current educational technology systems to 

support learner-centered instruction and assessment in the MNCS, and what 

improvements would advisors and students like to see in those technology systems?   

 Table 2.8 elaborates on each of these questions to help readers review what will be 

addressed for each of the main research questions identified above. 
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Table 2.8  

A Summary of Main and Supportive Research Questions  

 

1. What key characteristics did the MNCS have in order to operate as an information-age school? 

a. What were the key characteristics of instruction, assessment, and the school culture and 

structure?  

b. What indicators of student learning and student success did the school value? 

c. What roles did the students, advisors, and parents play in the learning process? 

 

2. How were learner-centered instruction and assessment implemented in the MNCS? 

a. What were the key activities taking place in the school?  

b. How did the school plan for learner-centered instruction?  

c. How did the school implement learner-centered instruction?  

d. How did the school implement learner-centered assessment?  

e. What were the challenges to learner-centered instruction and assessment?  

 

3. How did the key stakeholders use their current educational technology systems to support 

learner-centered instruction and assessment in the MNCS, and what improvements would 

advisors and students like to see in those technology systems?   

a. What functions did the current educational technology systems provide to the key 

stakeholders?  

b. How did the advisors use their current educational technology systems?  

c. What suggestions did the advisors have to improve their current educational technology 

systems? 

d. How did the students use their current educational technology systems?  

e. What suggestions did the students have to improve their current educational technology 

systems?  

f. How did the parents and system administrators use their current educational technology 

systems? 
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CHAPTER III. METHODS 

 In this chapter, I first cover the research design. The research design includes a 

description of how this dissertation research utilized case study design using the formative 

research method. Next, I provide a description of the research context, Minnesota New Country 

School, to familiarize the readers with the bounded case context. Finally, I provide a description 

of the methods of data collection and analysis, along with validity and reliability considerations, 

and an explanation of the researcher‟s perspective in the study. 

 

Research Design 

Merriam (1991) explained three major considerations that a researcher needs to make 

when deciding on a research design: “(a) the nature of the research questions, (b) the amount of 

control, and (c) the desired end product” (p. 9). Based on the nature of the research questions to 

be addressed in this study, I decided to implement a non-experimental research design, as 

“description and explanation (rather than prediction based on cause and effect)” (p. 7) were 

desired in this study to describe the key characteristics of an information-age school, explain 

how learner-centered instruction and assessment were implemented in the school, and describe 

how educational technology systems were used for student learning in the school.  

Among non-experimental research designs, a case study approach was selected. Merriam 

(1991) defined a case study as “… an examination of a specific phenomenon such as a program, 

an event, a person, a process, an institution, or a social group” (p. 9). Merriam (1991) discussed 

that “[o]ne selects a case study approach because one wishes to understand the particular in 

depth, not because one wants to know what is generally true of the many” (p. 173). The selection 

of a case/bounded system should be made in a way that “… it is an instance of some concern, 
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issue, or hypothesis” (p. 10). In this study, I was interested in examining an innovative school 

that aligned itself with the information-age paradigm as an exemplary instance of information-

age schools in the United States. As a researcher, my main focus in this investigation was to 

gather in-depth knowledge about this innovative school as a case in order to address the research 

questions of this study. Therefore, a case study approach was found to be the best method to 

conduct this study. 

Within a case study research design, there are single case studies and multiple case 

studies. Yin (1994) pointed out a number of rationales for using single case studies instead of 

multiple case studies, one of which is well aligned with this study: “The selected case is an 

“extreme or unique case” (p. 39). Use of such an extreme or unique case aligned with the 

theoretical propositions of a study can contribute to knowledge and theory substantially (Yin, 

1994). Among a number of schools that have undergone paradigm change in the United States, 

the case chosen for this study was previously identified as the school incorporating the 

information-age paradigm to a large degree by a previous study (Richter & Reigeluth, 2010).  

Richter and Reigeluth (2010) surveyed experts across the United States, including from 

the Systemic Change Division of one of the leading associations in the field, to identify schools 

incorporating the information-age paradigm most completely. The researchers aimed to identify 

the schools best exhibiting the major characteristics of the new paradigm (e.g., individual 

mastery for student progress, personal learning plan for each student, and student grouping based 

on attainments and learning goals). Among 12 schools nominated in the survey, based on the 

information on these schools‟ websites and follow-up phone conversations elaborating on these 

schools‟ characteristics, Richter and Reigeluth (2010) identified the Minnesota New Country 

School as the one incorporating the new paradigm most completely. Therefore, the school 
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investigated in this study could be considered as an extreme case and a critical case. Additionally, 

according to Yin (1994), this case study was a holistic single case study because there was only 

one unit of analysis, the school (a case/bounded system).  

Merriam (1991) described that case studies can be descriptive, interpretive, and 

evaluative. She indicated that “[w]hile some case studies are purely descriptive, many more are a 

combination of description and interpretation or description and evaluation” (p. 29). This study 

utilized a combination of a descriptive and interpretive case study. As Merriam pointed out 

regarding a comprehensive description of the studied phenomenon, “[i]nnovative programs and 

practices are often the focus of descriptive case studies” (p. 27). Focusing on an innovative 

school, this case study provided a rich description of the characteristics of an information-age 

school, how the school implemented learner-centered instruction and assessment, and how 

educational technology was used in the school. In addition to having a descriptive nature, this 

case study is also an interpretive case study because such studies involve using rich data “… to 

develop conceptual categories or to illustrate, support, or challenge theoretical assumptions held 

prior to the data gathering” (pp. 27-28). In this study, one of my major goals was to improve the 

design theories for the key characteristics of an information-age school and roles of educational 

technology in such schools by illustrating, supporting, or challenging characteristics/functions 

present or missing in these design theories.     

  Within the holistic single case study research design, in this study the formative research 

method was fully utilized. Formative research can be defined as a type of developmental or 

action research, the aim of which is to make improvements in design theories (Reigeluth & Frick, 

1999; Reigeluth & An, 2009). The primary purpose of this study was to improve two related 

existing design theories about the key characteristics of an information-age school (Reigeluth & 
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Garfinkle, 1994) and the roles of educational technology in such schools (Reigeluth et al., 2008). 

As outlined by Reigeluth and Frick (1999), Figure 3.1 demonstrates the formative research 

process implemented in this study to improve the existing design theories. As shown in Figure 

3.1, the process requires selecting a design theory, choosing a case to be investigated, and 

collecting and analyzing data to offer revisions for the theory. Steps 1 through 3 will be 

presented in this chapter, while Step 4 will be described in the Discussion chapter.    

 

 

Figure 3.1. The formative research method process.  

 

Select a Design Theory: Key Characteristics of an Information-Age School and Roles of 

Educational Technology in the Information Age 

[Formative Research Method Step 1] 

 In Chapter II, I described in detail the design theory by Reigeluth and Garfinkle (1994) 

for the key characteristics of an information-age school, as well as the design theory by 

Reigeluth et al. (2008) regarding the roles of educational technology in the new paradigm of 

education. As discussed in the Literature Review chapter, these two design theories were 

selected to be improved as a part of this study.  
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Select a Case: “The Coolest School in America” - Minnesota New Country School 

[Formative Research Method Step 2] 

As discussed by Yin (1994), the selected case should be aligned with the theoretical 

propositions of the study, and its characteristics and problems should be reflected in the selection 

of the case. The level of implementation of the information-age paradigm differs among schools 

that have undergone paradigm change in the United States; therefore, a school that uses the 

information-age paradigm extensively should be selected as the case, making it reflective of the 

underpinning theoretical framework of the study. As described in detail previously, Richter and 

Reigeluth (2010) identified the Minnesota New Country School (MNCS) as the school most 

fully incorporating the information-age paradigm characteristics. Preliminary analysis of the 

MNCS website and informal conversations with the school principal revealed that this school 

was well aligned with the theoretical propositions of this study. Therefore, it was chosen as the 

case to be investigated.      

  Once referred to as “the coolest school in America” (Thomas, Enloe, & Newell, 2005), 

the Minnesota New Country School
1
, located in Henderson, Minnesota, was founded by a 

number of entrepreneurs and reformers in the fall of 1994 (Minnesota New Country School, 

2012, History section). The co-founder of MNCS, Doug Thomas, became the founding president 

of EdVisions, which is a non-profit educational organization that aims “…to change schools and 

schooling by establishing a network of schools with fundamental differences in teaching, 

learning, and leading which will provide meaningful options for students, parents, and educators” 

(EdVisions, 2011, para. 1). In 2000, EdVisions was awarded $4 million by the Bill and Melinda 

Gates foundation to replicate the MNCS model using other schools. Since then, the organization 

                                                 
1
 See Appendix C for a floor plan of the school. 
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has been supported with other grants and awards. At the time of this study, the EdVisions 

Schools network contained 60 innovative schools. However, MNCS was still one of the leading 

schools in this network.  

  MNCS operates according to four major design elements informed by the EdVisions 

Schools design principles: “(a) small learning community, (b) self-directed project-based 

learning, (c) authentic assessment, and (d) teacher ownership and democratic governance” 

(Minnesota New Country School, 2012, Design Elements section). One of the essential design 

elements making this school unique was autonomous school management and teacher ownership, 

including responsibility for overall school success, finance, and staffing (Minnesota New 

Country School, 2011, Design Elements section). Doug Thomas, co-founder of MNCS, 

described this initiative for innovative and non-traditional schools as “the beginning of the re-

independence of public education” (Minnesota New Country School, 2011, History section, para. 

18).  

MNCS is a project-based school in which students and advisors design individualized  

projects to meet state standards and a student's passions.  The only designated times 

during the day are math for 60 minutes, where students work at their own speed to 

complete required math standards and reading in which each student has an 

individualized reading plan. (D. Grover-Thomas, personal communication, January 20, 

2011)  

 

Nationally, the school was recognized among the top eight charter schools by the United States 

Department of Education, Office of Innovation and Improvement (2006). And while 

standardized test scores are not the best measures of a school‟s success, according to the school‟s 

annual report for the 2010-2011 academic year, the average ACT score for all graduates in 

MNCS was 25 compared to the national average of 21.1.  

  At the time of this study, MNCS had approximately 110 students (about 55% males and 

45% females) in grades 6-12. Students were from a diverse background and socio-economic 



48 

 

status, with approximately a 30% poverty rate. Students were sampled based on non-probability 

sampling, which “… is the method of choice in qualitative case studies” (Merriam, 1991, p. 47). 

One of the most commonly used naturalistic non-probability sampling techniques, purposeful 

(judgment) sampling (Marshall, 1996; Fraenkel & Wallen, 2008), was used to sample students 

within the case. It is a rigorous and sophisticated sampling technique that involves choosing “the 

most productive” (Marshall, 1996, p. 523) sample in order to answer the research questions. 

Only junior and senior high school students were used in the study, as such students were more 

likely to have more experience with the educational technology systems used in the school. 

Having more experience was a criterion for sampling, since such students could provide more 

insightful suggestions for improvement of these systems. Therefore, I asked the school principal 

to identify all high school juniors and seniors in the school. She identified a list of 36 juniors and 

seniors as potential subjects. Twenty-four of these students (with consent
2
 from their parents) 

agreed to participate in the study.  

  The other participants included the advisors, the school principal (Dee), a co-founder of 

MNCS (Doug), and a founding member of MNCS (Ron). Their demographic information is 

presented in Table 3.1. It is important to note that the term “teachers” was not used in the school. 

Instead, they were called advisors, due to their dramatically different roles of guiding, coaching, 

and mentoring students during their projects and in school life in general. All of the school 

advisors (see Table 3.1) agreed to participate and were involved in the study. 

 

  

                                                 
2
 See Appendix E for consent statements (advisors, administrators, and students). 
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Table 3.1 

Demographic Information of the Participants of the Study 

Pseudonym or 

*real name 

Role Content areas 

 

Marry 

 

Advisor 

 

 

 

Mild to moderate mentally handicapped, physical 

education, developmental and adaptive physical 

education, and early childhood special education 

 

Nancy Advisor Life science 

 

Derek Advisor Elementary education, vocational agriculture, and 

agriculture cooperative 

 

Dakota Advisor Language arts 

 

Aaron Advisor Elementary education and coaching 

 

Lucy Advisor Elementary education, emotional and behavioral 

disability, and specific learning disability 

 

Jake Advisor Social studies 

 

Craig  Advisor Mathematics 

 

Debbie  Advisor Special education 

 

*Dee Advisor and 

school principal 

 

Consumer homemaking and developmental reading 

*Doug Co-founder of 

MNCS 

 

 

*Ron Founding member 

of MNCS 

 

 

 

 To gather data from an administration perspective to come up with a more accurate 

picture of the case, I used purposeful (judgment) sampling (Marshall, 1996; Fraenkel & Wallen, 

2008). As demonstrated in Table 3.1, Doug Thomas, the co-founder of MNCS and executive 
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director of EdVisions Schools; Ronald Newell (Ron), one of the founding members of MNCS, 

Learning Program Director and Director of Evaluation for EdVisions Schools; and Dee Grover-

Thomas, the principal of MNCS (in addition to being one of the advisors), were involved in this 

study by providing data from an administrative perspective. It is important to note that, at the 

time of this study, Doug and Ron did not have an official school administration position; 

however, Doug was asked to participate in this study as a co-founder of the MNCS. Doug 

suggested Ron be involved in this study, as he believed that he could provide insights about the 

learning model of the MNCS from an administrative perspective. In the remainder of this report, 

I will use the term “administrator” for Dee, Doug, and Ron, and “advisor” for all of the advisors 

in the study to help readers remember their roles. However, as Dee was an advisor as well, in 

some sections, I included her as an advisor (such as the focus group interview and the second 

part of the interviews). 

 

Collect and Analyze Descriptive and Formative Data on the Case 

[Formative Research Method Step 3] 

Data Collection Methods 

  Stake (1995) pointed out that “[t]wo principle uses of case study are to obtain the 

descriptions and interpretations of others” (p. 64). In this study, multiple mixed methods were 

used to gather the stakeholders‟ descriptions and interpretations of their experience with the 

school and the educational technology systems used for student learning in the school. These 

methods included a focus group interview with the advisors, individual interviews with the 

advisors (with two parts) and administrators, observations of the advisors and students, and an 

online survey with students. In addition, I collected and investigated emerging school documents 
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and was provided with access to explore the educational technology systems used in the school. 

Table 3.2 summarizes the key stakeholders and data sources for each of the research questions, 

to provide an overview to the reader.  

 

Table 3.2 

Data Sources and Stakeholders for the Research Questions 

Research 

questions 

Stakeholders Data sources 

 

Research 

question 1 

 

School 

Administrators 

Advisors 

Students 

 

School documents 

Interviews 

Interviews, observations, and focus group interview 

Observations 

 

Research 

question 2 

 

School 

Administrators 

Advisors 

Students 

 

School documents 

Interviews 

Interviews, observations, and focus group interview 

Observations 

 

Research 

question 3 

School 

Advisors 

 

Students 

School documents 

Interviews, observations, educational technology systems, and 

focus group interview 

Observations, survey, and educational technology systems 

 

   

  Prior to the data collection process, I set up an initial meeting with all the advisors in the 

school. Based on the availability of the advisors, I decided to conduct two initial meetings during 

the first day of the data collection period. Each meeting took about half an hour. Eight of the 

advisors (including Dee) attended one of these initial meetings, and I met with the other two 

advisors individually. In these meetings, I introduced the study to the participants and provided 

each participant a study package, which included a short description of the study, the article on 

the design theory developed by Reigeluth et al. (2008), a short paper providing the descriptions 
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of the important constructs used in the study, the interview questions, and the informed consent 

form (see Appendix B for the screenshots of this study package). The participants were asked to 

read the study package prior to the interviews.   

  Any participant questions related to the study in general, confidentiality of the data, and 

research methods were addressed in these initial meetings. Moreover, the individual interviews 

and focus group interview timelines were roughly set up in the meetings. In addition to these 

initial meetings with the school advisors, I used other means such as e-mail and phone 

communications to engage in informal conversations about the study with Doug and Ron prior to 

data collection. Moreover, I had a chance to introduce myself to students during some of the 

advisory group meetings and through informal conversations with students while they were 

working on their projects in the advisories during the data collection period. These introductions 

and initial meetings helped me to build a positive rapport with the participants. 

 

Data Collection Procedures 

  I began with the focus group interview as a start to data collection in order to see the big 

picture of advisors‟ attitudes towards Project Foundry, which is a Project-Based Learning 

Management and Student Portfolio Builder, as the major educational technology system used in 

the school to support student learning. Having this focus group interview initially helped me 

build a positive rapport with the participants prior to individual interviews.  After the focus group 

interview, the individual interviews with the administrators and advisors took place. Meanwhile, 

multiple observations were conducted in the school to capture observational data in various 

settings. Survey data were collected upon completion of the interviews and observations. 

Documents that emerged throughout the data collection process were gathered during and after 
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the research site visit. Finally, I investigated the educational technology systems, Project 

Foundry as the major system and ALEKS Math, to reveal how they were used in the school for 

student learning. In the following sections, a detailed description of each data collection method 

will be provided.   

  1. Focus group interview with the advisors. Merriam (1991) recommended interviews as 

a primary method of qualitative data collection. Although focus group interviews are similar to 

individual interviews (Vaughn, Schumm, & Sinagub, 1996), Hess (1968) discussed a number of 

advantages of using a focus group interview over an individual interview:  

1. synergism (when a wider bank of data emerges through the group interaction),  

2. snowballing (when the statements of one respondent initiate a chain reaction of 

additional comments),  

3. stimulation (when the group discussion generates excitement about a topic),  

4. security (when the group provides comfort and encourages candid responses), and  

5. spontaneity (because participants are not required to answer every question, their 

responses are more spontaneous and genuine) (as cited in Vaughn, Schumm, & 

Sinagub, 1996, p. 14)  

 

  In this study, one of my major goals was to engage the advisors in a conversation in 

which they could collaborate on their ideas about the improvements that they would like to see in 

the educational technology systems used in the school. Therefore, a focus group interview was 

conducted with the advisors. Based on the schedule and availability of the advisors, the school 

principal (Dee) suggested the focus group interview take place before the individual interviews. 

Therefore, I used this session as the initiation of a conversation about improvements that the 

advisors would like to see in Project Foundry. During the focus group interview, the advisors (a) 

interacted with each other, providing richer data (i.e., synergism), (b) agreed or disagreed on the 

comments that their peers raised (i.e., snowballing), and (c) got excited about the possibilities for  

improvement of Project Foundry after hearing each other‟s innovative suggestions for 

improvement (i.e., stimulation). Based on this conversation, during the second part of the 



54 

 

individual interviews, I asked for any other improvements that the advisors could think of. This 

way, the participants were able to build upon the ideas that their peers discussed during the focus 

group interview, and I was able to gather richer data about the advisors‟ suggestions for 

improvement.  

  Before the focus group interview, the advisors were provided with the major questions to 

guide the interview session so that they had a chance to think about them (see Appendix A for 

the focus group interview questions). Eight of the advisors (including Dee) were able to attend 

the focus group interview, which is a good number for a focus group interview based on the 

literature suggesting the number to be eight to 12 participants (Stewart, Shamdasani, & Rook, 

2007). The focus group interview took about an hour and was video- and audio-recorded. Using 

video analysis function of NVivo
3
, with time codes, I outlined and summarized the focus group 

interview for analysis.  

  2. Individual interviews with the advisors and administrators. Merriam (1991) described 

interviews as conversations with individuals but emphasized the purpose of such conversations 

in a research context: “… the decision to use interviewing as one‟s primary mode of data 

collection should be based on the kind of information needed and whether interviewing is the 

best way to get it” (Merriam, 1991, p. 72).  In this study, interviewing was used as a major data 

collection method, since I was interested in revealing the stories of the advisors and 

administrators about their experience with an information-age school and the educational 

technology systems used in the school. Based on the research questions and design of this study, 

semi-structured and open-ended interviews were conducted with the advisors and administrators 

(see Appendix A for the interview questions). Using these types of interviews enabled “…the 

                                                 
3
 http://www.qsrinternational.com/products_nvivo.aspx 

http://www.qsrinternational.com/products_nvivo.aspx
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researcher to respond to the situation at hand, to the emerging worldview of the respondent, and 

to new ideas on the topic” (Merriam, 1991, p. 74).  The interview questions consisted of 

demographic, experience, and opinion questions (Fraenkel & Wallen, 2008; Merriam, 1991).  

  All advisors and administrators participated in the interviews. For the advisors, I 

implemented a two-part interview protocol. For most of the interviews, each of the parts was 

conducted at different times. For the majority of the participants, each part took about an hour. In 

the first part, the interview questions were more about the big picture to understand how this 

information-age school operated, which is aligned with the first and second research questions. 

The second part included questions about Project Foundry, addressing the third research question. 

Additionally, the second part of the interviews required the advisors to use Project Foundry 

while addressing the questions. Therefore, the observations of how the advisor used Project 

Foundry took place during those interviews, which will be discussed in the following sections.  

  Administrators were interviewed for the first part only, except for Dee, who was working 

as an advisor in addition to being the school principal. I interviewed the advisors including Dee 

using a face-to-face interview protocol, while Doug was interviewed using Adobe Connect. Due 

to limited Internet access in the area Ron lived, a phone conference was used with him to 

conduct the interview. Only audio recording, which was indicated as a common method by 

Merriam (1991), was used for the first part of the interviews. For the second part, in addition to 

audio recording, I used a screen-casting program to record how advisors used Project Foundry 

based on the questions. The first part of the interviews was professionally transcribed verbatim. 

As the second part of the interviews required interpretation of observational data along with 

interview narrative, I used the video analysis function of Nvivo, with time codes to outline and 

summarize the interviews for analysis. 
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  3. Observations with advisors and students. Kidder (1981) described four major criteria 

of observation as a research tool: “(a) serves a formulated research purpose, (b) is planned 

deliberately, (c) is recorded systematically, and (d) is subjected to checks and controls on validity 

and reliability” (as cited in Merriam, 1991, p. 88). In this study, multiple observations were 

executed using a less-structured observation protocol to capture emerging observational data (see 

Appendix A for the observation protocol). The role of the observer in these observations was 

“observer as participant” (Merriam, 1991, p. 93) as “[t]he researcher‟s participation in the group 

is definitely secondary to his or her role of information gatherer” (p. 93).  

  These observations took place in the school setting to observe the activities in which the 

advisors and students engaged in the school. Each observation varied in terms of duration; 

however, on average, each of them took about an hour. I was able to conduct seven different 

observations. These observations included advisory group, general, and presentation 

observations as summarized in Table 3.3. In the advisory group observations, I captured data 

related to general flow of the advisory meetings, interactions between the advisor and students, 

and overall student engagement. In the general observations, I observed the advisors and students 

while the students were working on their projects in their advisories with guidance of their 

advisors. I was able to gather data related to the general setting, student work, and any major 

interactions between students and advisors. During the presentation observations, I observed 

students presenting their senior projects. I was able to capture data related to the general flow of 

such presentations, how students presented the materials, and the general setting.  

  These observations were not audio or video recorded – only field notes were taken. At the 

end of each observation day, I compiled these field notes, along with drawings and some 

comments in a digital file to prepare the data for analysis. In these notes, per student consents, 
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there was no student-identifying information recorded. Instead, the process that the students went 

through for accomplishing tasks related to their projects was observed – without focusing on 

individual students.  

    

Table 3.3 

Information about Observations in the School 

Observation ID Title Who?  What? Where?
4
 

 

Observation 1 

 

Advisory 

group 

observation 

 

 

Dee and her 

advisory group 

 

Advisory group meeting 

 

Art room 

Observation 2 General 

observation 

Advisories Advisories along with 

general setting and 

processes 

 

Atrium 

Observation 3 General 

observation 

Advisories Advisories along with 

general setting and 

processes 

 

Atrium 

Observation 4 Advisory 

group 

observation 

Dakota and his 

advisory group 

Advisory group meeting Backroom 

(next to art 

room) 

 

Observation 5 General 

observation 

Advisories Advisories along with 

general setting and 

processes 

 

Atrium 

Observation 6 Presentation 

observation 

 

Senior students 

 

Senior student 

presentations 

Silo 

Observation 7 Presentation 

observation 

Senior students 

 

Senior student 

presentations 

 

Silo 

 

                                                 
4
 See Appendix D for the pictures of the art room, atrium, and silo.  
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 In addition, the advisors were asked to demonstrate how they used Project Foundry to 

accomplish different tasks during the second part of the interviews. How an advisor used the 

system based on the questions asked during the interview was observed and screen-captured with 

audio recording as described in the previous section. A single observation was conducted for 

each of the advisors. I analyzed these observational data together with the second part of the 

interviews.    

  4. Online surveys with students. As this study was a holistic case study, it was essential 

to gather data from a student perspective. Therefore, an anonymous survey instrument was given 

to the junior and senior students identified by the school principal in order to ascertain how they 

used Project Foundry, and what other functions they would like to see in Project Foundry for 

supporting their learning. Additionally, this survey included questions to reveal how students 

used different educational resources than Project Foundry while working on their projects. Based 

on informal conversations with the advisors, an online survey format was found to be appropriate 

for this student group. Therefore, using the principles of survey design suggested by Groves et al. 

(2009)
5
, an online survey (see Appendix A) was created and distributed to the junior and senior 

students who provided their consent to participate in the study. The survey included eight 

questions of different types, including open-ended questions. It took students about 10 minutes to 

complete. Twenty four junior and senior students in the school fully completed the survey.  

  5. Gathering data from the educational technology systems. The educational technology 

systems used in the school were investigated to reveal what functions they provided to the 

stakeholders in the school. Dee (personal communication, January 20, 2011) identified Project 

                                                 
5
 Validity and reliability considerations of the survey based on these principles were discussed in 

the “Internal Validity, Reliability, and External Validity” section of this chapter. 
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Foundry
6
 as the major educational technology system used by the advisors and students in the 

school in order to manage, monitor, and track student progress on projects. After the preliminary 

interview with Dee, I was provided with login information to analyze the system using the data 

of students who provided their consent. Additionally, as the students used another system for 

accomplishing math standards, ALEKS Math
7
, I was also provided with an account for this 

system and I subsequently investigated it. Additionally, I used the websites of Project Foundry 

and ALEKS Math to gather preliminary information about these two educational technology 

systems before investigating these systems.  

  6. Gathering data from the online and physical school documents. “Documents of all 

types can help the researcher uncover meaning, develop understanding, and discover insights 

relevant to the research problem” (Merriam, 1991, p. 118). Referring to “… a wide range of 

written and physical material” (Merriam, 1991, p. 109), documents including “… public or 

archival records [and] personal documents …” (p. 109) were used to gather data in this study. 

The MNCS had an informative website which revealed information and documentation about 

how the school operated, including school activities, students‟ projects, and resources provided 

for students and parents. I asked for additional school documents that emerged during the data 

collection period, including curriculum- and assessment-related documents that the advisors used 

to accomplish learner-centered instruction and assessment. Such documents included pictures of 

the school environment, the Student Handbook, the 2010-2011 Annual Report, a personal 

learning plan template (used for long-term planning), examples of completed block plans (used 

for short-term planning), and other documents within the MNCS website. As suggested by 

                                                 
6
 http://www.projectfoundry.org/ 

7
 http://www.aleks.com/ 

http://www.projectfoundry.org/
http://www.aleks.com/
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Merriam (1991), after an initial evaluation of authenticity and the nature of these documents, I 

used a systematic approach to code and catalog them for the analysis phase.     

 

Data Analysis Methods 

Although data analysis is covered as a separate section, as emphasized by Merriam 

(1991), in qualitative designs, “… collection and analysis should be a simultaneous process …” 

(p. 123). Therefore, for this study, data analysis was an on-going activity starting from collection 

of data and extending to post-data collection. In this sense, although I had some plans before 

beginning to collect data, I took an emergent approach to data analysis, as data collection and 

analysis in qualitative research is dynamic (Merriam, 1991).  Merriam (1991) discussed the 

ongoing nature of data collection and analysis. According to Merriam,  

Data collection and analysis is indeed an ongoing process that can extend indefinitely. 

There is almost always another person who could be interviewed, another observation 

that could be conducted, always more documents to be reviewed. When should the 

researcher stop this phase of the investigation and begin intensive data analysis? (p. 125)   

Lincoln and Guba (1985, as cited in Merriam, 1991) described four theoretical guidelines 

for when to stop data collection: “(a) exhaustion of sources, (b) saturation of categories, (c) 

emergence of regularities, and (d) over-extension” (pp. 125-126). Within this case study, a 

myriad of data sources was selected to address the three main research questions. When 

investigating the data coming from these different sources, I observed saturation of categories, 

i.e., “… continuing data collection produces tiny increments of new information in comparison 

to the effort expended to get them…” (p. 126). However, it is important to note some other 

practical considerations, such as limited resources (Merriam, 1991), were taken into 

consideration to make a decision to end data collection (e.g., limited time during the research site 

visit for observations).    
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Merriam (1991) pointed out that once a researcher decided to stop the data collection 

phase, the next step is organizing the data for in-depth analysis. This was a case study involving 

multiple sources of data, including qualitative and quantitative data. However, it is important to 

note that the interview data served as the major data source of this study. Other data coming from 

the multiple sources played a supplementary and augmentative role. To keep track of enormous 

amounts of data from these multiple sources, I decided to use a software program to organize and 

analyze the data. After in-depth investigation of the current programs available, I decided to use 

NVivo
8
, which is a software package for organizing and analyzing data in mixed methods 

research designs. Therefore, I was able to use this software
9
 for thematic and content analysis of 

the interviews, focus group interview, observations, surveys (qualitative parts), document 

analysis, and system analysis. Additionally, I used Microsoft Excel to analyze the quantitative 

parts of the survey to come up with descriptive statistics. Table 3.4 summarizes the data analysis 

methods for each data sources.  

 

Table 3.4 

Data Analysis Methods for Data Sources 

Data analysis methods Data sources 

 

Descriptive statistics  

 

Survey (Quantitative parts) 

 

Thematic analysis 

 

Interviews (Part 1) 

 

Content analysis 

 

Survey (Qualitative parts), focus group interview, interviews (Part 2), 

educational technology systems, school documents, and observations 

 

 

                                                 
8
 http://www.qsrinternational.com/products_nvivo.aspx 

9
 See Appendix F for sample screenshots of the NVivo analysis file.  

http://www.qsrinternational.com/products_nvivo.aspx
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Data Analysis Procedures  

Descriptive Statistics. Basic descriptive statistics were used to analyze the quantitative 

data from the surveys using Microsoft Excel. Frequency distribution tables were created for the 

functions of Project Foundry that the students used, the functions that the students liked the most, 

and additional electronic resources they used to support their learning and project work.  

Thematic Analysis. In the related literature, there have been numerous methods with 

slight and major variations about how to conduct thematic analysis. In this study, I implemented 

an eclectic approach to make sense of the data from the first part of the interviews, and draw 

conclusions from the data. Inspired by the methods suggested by Creswell (2009), Braun and 

Clarke (2006), Boyatzis (1998), Attride-Stirling (2001), and methods implemented by Gareth 

Williams and Maria Tamboukou as cited in Riessman (2008), I came up with a framework to be 

used for thematic analysis for the first part of the interviews. This part by nature required 

understanding the underlying meaning of the data. There were basically six steps I implemented 

in this eclectic thematic analysis procedure: (a) Familiarize with the data, (b) organize the data, 

(c) conduct initial coding, (d) validate codes, (e) extract themes, and (f) interpret and report 

findings (see Figure 3.2).  

Content Analysis. I used a similar approach as in the thematic analysis to conduct content 

analysis. The content analysis procedure I implemented was inspired from the methods and 

guidelines suggested by Creswell (2009), Weber (1990), and Krippendorff (2004). I decided to 

use a high-level approach so that I would be able to apply the procedures to a variety of data 

sources I had, ranging from data from the videos to data from the school documents. Figure 3.3 

for content analysis was specifically designed for the second part of the interviews; however, the 

same procedure with slight variations was implemented for other data sources. The content 
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analysis procedure I implemented required five steps: (a) Familiarize with the data, (b) organize 

the data, (c) conduct initial coding, (d) validate codes, and (e) interpret and report findings (see 

Figure 3.3).             

Figures 3.2 and 3.3 detail the step-by-step procedures for the data analysis process I 

implemented; however, it is important to note that,  

[r]egardless of how well a step-by-step procedure for data analysis is spelled out, there 

are times when even the most experienced researcher feels deadlocked in the process of 

analysis. Exactly how a researcher makes sense of data, sees patterns or relationships, or 

discovers theory cannot be explained as a logical process. There is an element of intuition 

involved; much depends on the investigator‟s sensitivity to the data. (Merriam, 1991, pp. 

147-148) 

 

I would like to briefly clarify a couple of considerations about the thematic and content 

analyses I implemented. The first consideration is related to the phrase “narrative cluster” used in 

the thematic analysis steps (see Figure 3.2) as a part of organizing and segmenting interviews for 

analysis (Merriam, 1991). I conducted a semi-structured interview; therefore, when I started 

reading through the data, I realized that there was a high-level pattern revealing a certain amount 

of structure within the interviews based on the interview questions. Hence, I decided to cluster 

sections of the interview data based on different parts that emerged (e.g., project-based learning, 

mastery learning) so that I would be able to investigate the same narrative cluster for different 

participants. This helped me to set up the codes in a consistent manner.  

The second consideration related to the thematic and content analysis I implemented is 

the coding process. According to Saldana (2009), “ [a] code in qualitative inquiry is most often a 

word or short phrase that symbolically assigns a summative, salient, essence-capturing, and/or 

evocative attribute for a portion of language-based or visual data” (p. 3). Saldana (2009) 

discussed that “… coding processes can range in magnitude from a single word to a full sentence 

to an entire page of text to a stream of moving images” (p. 3). One of the important points about 
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coding is the type of approach used: Inductive and deductive. “While the inductive approach 

uses the data to generate ideas, the deductive method starts with an idea or theoretical   

framework …” (Schadewitz & Jachna, 2007, p. 5). Schadewitz and Jachna indicated that 

researchers usually use a combination of these two approaches in the coding process. In this 

study, I used inductive coding first, “…trying to identify patterns in the data and establish 

categories ...” (Schadewitz & Jachna, 2007, p. 5). Next, the theoretical framework of this study 

as described in the Literature Review chapter was “… consulted to explain and evaluate the 

categories” (Schadewitz & Jachna, 2007, p. 5).  The codes were named using descriptive phrases 

to best represent the data segments. The names and the list of the codes were reviewed and 

refined multiple times to capture the most accurate data segmentation for in-depth analysis.  
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Figure 3.2. Six-step thematic analysis procedures using NVivo. 
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Figure 3.3. Five-step content analysis procedures using NVivo. 
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Internal Validity, Reliability, and External Validity 

Internal Validity (Trust Value) 

  According to Merriam (1991), “[i]nternal validity deals with the question of how one‟s 

findings match reality” (p. 166). However, Merriam pointed out that validity “… must be 

assessed in terms of interpreting the investigator‟s experience, rather than in terms of reality 

itself (which can never be grasped)” (p. 167). The author further discussed validity in the 

qualitative research by emphasizing one of the major assumptions: “… reality is holistic, 

multidimensional, and ever-changing; it is not a single, fixed, objective phenomenon waiting to 

be discovered, observed and measured” (p. 167). Therefore, in qualitative research, researchers‟ 

“constructions of reality” (p. 167) play an important role to understand validity.  

 Merriam (1991) suggested a number of methods to ascertain internal validity. Of these 

suggestions, four are applicable to this single case study.  

1. Triangulation. This study used mixed methods and multiple participants using data 

sources from a variety of resources for triangulation. For instance, I triangulated the 

data from the interviews about how project-based learning was implemented in the 

school with the observations of students working on projects as well as school 

documents that emerged. This way, I was able to see a more accurate picture of how 

project-based learning was implemented in the school. 

2. Member checks. Member checking was done in two phases via email correspondence 

with all of the participants. First, the school principal was asked to read and review 

the entire Results chapter for accuracy of information. Then, each participant was 

asked to review the related sections in the final report as suggested by Fraenkel and 

Wallen (2008). All of the participants confirmed the accuracy of the findings. A 
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sample of participants‟ comments from member checking is demonstrated in Table 

3.5. 

 

Table 3.5  

A Sample of Participants’ Comments from Member Checking 

Participant Comments 

 

Craig 

 

“Nice work on this paper!” 

 

Aaron “Amazing work, Sinem.” 

 

Dakota “It is fascinating to see your research come to life… Thanks for your 

interest in what we are doing with education.” 

 

Dee “It is an exciting time for the Minnesota New Country School as we 

complete work with you.  We have utilized project based learning for 18 

years and have changed and improved what we do. We know we still 

have room for improvement and your diligent work looking closely at 

the project management system and the method of learning that has been 

incorporated will assist us in improving our PBL environment.” 

 

Doug “Excellent work Sinem. Probably the best in-depth overview we‟ve 

seen… Thanks much for your work.” 

 

Ron “It is the most comprehensive and thorough discussion of what MNCS 

is about than any other work done on the school. Excellent work!” 

 

 

3. Peer examination. Additionally, the peer examination method was used for 

maintaining internal validity as suggested by Merriam (1991). The chair of this 

dissertation study, Charles M. Reigeluth, had been investigating the Minnesota New 

Country School and wrote a book which had a chapter focusing on the school. 

Therefore, he was knowledgeable about the school, school activities, and key 
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characteristics, and he was able to examine the accuracy of the results as an expert 

and provide me feedback accordingly. 

4. Researcher’s biases.  As suggested by Merriam (1991), at the end of this chapter, I 

outlined my perspective as a researcher in this study to communicate my initial biases 

and assumptions about the study, and how I eliminated them in the process.  

In addition, face validity (Kidder, 1982) of the all instruments used in the study was 

checked by a number of content experts consisting of advanced Ph.D. students doing similar 

studies in this area at a research-one institution. Based on the suggestions provided for 

improvement, I reviewed and revised the instruments. I also received detailed feedback for 

individual instruments from the chair of this dissertation study, and consequently made revisions. 

Additionally, during the dissertation proposal defense, the committee members provided 

insightful suggestions for improving the instruments, which were also incorporated into the 

instruments.  

To check construct validity of the survey, I conducted five pilot tests with senior and 

junior students to review and revise the survey items. In these pilot tests, the “think-aloud-

protocol” as described in Groves et al. (2009, p. 264) was implemented. In the pilot tests, 

individual students were asked to read the question and options aloud on the computer screen, 

and explain their thinking process. In other words, they were asked explain what they understood 

from the question and options, whether there were any confusing items, and which option(s) they 

would choose and why.  
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Reliability (Consistency)  

 Merriam (1991) described reliability as “the extent to which one‟s findings can be 

replicated” (p. 170). However, the author pointed out that “[r]eliability is problematic in the 

social sciences as a whole simply because human behavior is never static” (p. 170). Therefore, 

Merriam stated that reliability in social sciences should not be interpreted as it is in traditional 

senses. According to Merriam, qualitative research  

… seeks to describe and explain the world as those in the world interpret it. Since there 

are many interpretations of what is happening, there is no benchmark by which one can 

take repeated measures and establish reliability in the traditional sense … (p. 170)  

 

Merriam (1991) also indicated an important aspect of the relationship between internal validity 

and reliability. According to Guba and Lincoln (1981), „[s]ince it is impossible to have internal 

validity without reliability, a demonstration of internal validity amounts to a simultaneous 

demonstration of reliability‟ (as cited in Merriam, 1991, p. 171). Therefore, Merriam suggested 

similar methods as listed in internal validity to ensure reliability. Two of these suggestions are 

applicable to this single case study. 

1. The investigator’s position. I provided detailed descriptions of the assumptions and 

theoretical framework of this study in the Literature Review chapter. Additionally, at 

the end of this chapter, I outlined my perspective as a researcher in this study to 

communicate my initial biases and assumptions about the study, and how I eliminated 

them in the process. 

2. Triangulation. As described previously, triangulation was ensured through use of 

multiple participants, as well as multiple data sources in the study.   
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External Validity (Transferability)      

  According to Merriam (1991), “[e]xternal validity is concerned with the extent to which 

the findings of one study can be applied to other situations” (p. 173). However, the author 

discussed that, although case studies are likely to have high internal validity, external validity 

could seem problematic if one interprets it in the same way as external validity and 

generalizability in experimental or correlational designs. For single case studies, like this study, 

Merriam (1991) discussed that “[o]ne selects a case study approach because one wishes to 

understand the particular in depth, not because one wants to know what is generally true of the 

many” (p. 173). Therefore, the goal of qualitative case studies is not to generalize from the 

sample to the population.  

 Merriam (1991) discussed another lens to view external validity in case study research – 

Reader or user generalizability. According to Wilson (1979), this view of external validity 

requires “… leaving the extent to which a study‟s findings apply to other situations up to the 

people [readers or users of the study] in those situations” (as cited in Merriam, p. 177). Merriam 

(1991) discussed a couple of suggestions to enhance the external validity in this non-traditional 

approach. Of these suggestions, two are applicable to this single case study. 

1. Providing a rich, thick description. Lincoln and Guba (1985) indicated that study‟s 

context should be described in detail to help readers who are “…interested in 

transferability has a base of information appropriate to the judgment” (as cited in 

Merriam, 1991, p.177). I provided rich information about the research context to 

provide the readers with the background information to interpret the findings.  

2. Establishing the typicality or modal category of the case. I described the unique 

characteristics of the case/school as a non-traditional school so that users would be 
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able to compare with their current context, issues, and situations.  Additionally, I 

revealed the name of the school in the report, and provided a link to the school 

website so that readers can gather more information about the case investigated.        

 

Researcher’s Perspective in the Study 

 Before concluding the Methods chapter, in this section I will briefly talk about my 

perspective in the study, as it could have resulted in potential biases, and how I attempted to 

eliminate them. First, before visiting my research site, I thought educational technology would be 

the major focus of this study. After starting data collection, I realized that the mindset of the 

advisors about learner-centered education and their pedagogical approaches to learner-centered 

instruction and assessment were essential components of how the school operated as an 

information-age school. Therefore, in addition to how educational technology was used in the 

school, I broadened my major focus to the key characteristics of the school, and how learner-

centered education was implemented in the school.  

 Second, as my research had been heavily focused on the information-age paradigm of 

education, I held some beliefs towards effectiveness of information-age schools on student 

learning. Seeing a school which was well-aligned with the theoretical foundations of my research 

was a positive impact on those beliefs. However, during the interviews, some of the participants 

indicated that the school should not be presented as the “perfect” example of an information-age 

school. As a researcher, the conversation about the challenges that the participants faced when 

implementing learner-centered education helped me eliminate some of the potential biases 

towards the positives of the school. Including a separate section for such challenges in the 

Results chapter helped me to focus both on positive and negative sides of the school.  
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CHAPTER IV. RESULTS 

This chapter is organized based on this study‟s three main research questions and their 

sub-questions (see Table 4.1). I will start with the first research question to describe the key 

characteristics of the MNCS as an information-age school. Next, I will explain how the school 

implemented learner-centered instruction and assessment to address the second research question.  

Finally, I will explain how the key stakeholders used educational technology systems in the 

school with their suggestions for improvement to address the third research question.   

 

Table 4.1  

A Summary of Main and Supportive Research Questions  

 

1. What key characteristics did the MNCS have in order to operate as an information-age school? 

d. What were the key characteristics of instruction, assessment, and the school culture and 

structure?  

e. What indicators of student learning and student success did the school value? 

f. What roles did the students, advisors, and parents play in the learning process? 

 

2. How were learner-centered instruction and assessment implemented in the MNCS? 

f. What were the key activities taking place in the school?  

g. How did the school plan for learner-centered instruction?  

h. How did the school implement learner-centered instruction?  

i. How did the school implement learner-centered assessment?  

j. What were the challenges to learner-centered instruction and assessment?  

 

3. How did the key stakeholders use their current educational technology systems to support 

learner-centered instruction and assessment in the MNCS, and what improvements would 

advisors and students like to see in those technology systems?   

g. What functions did the current educational technology systems provide to the key  

stakeholders?  

h. How did the advisors use their current educational technology systems?  

i. What suggestions did the advisors have to improve their current educational technology 

systems? 

j. How did the students use their current educational technology systems?  

k. What suggestions did the students have to improve their current educational technology 

systems?  

l. How did the parents and system administrators use their current educational technology 

systems? 
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 In the Methods chapter, I described the participants of this study: advisors, administrators, 

and students.  Throughout the Results chapter, I will use direct quotations of the participants, and 

reference them accordingly. There are three important considerations for the readers. First, all of 

the quotations without a specific source identified came from the individual interviews with the 

advisors and administrators. Second, students were titled as “Student 1,” “Student 2,” and so 

forth in the findings. In order to help the reader to remember the roles of the remaining 

participants (i.e., advisors and administrators), I will use an asterisk in front of the administrators‟ 

names (i.e., *Dee, *Doug, and *Ron) throughout the Results chapter. Finally, *Dee had an 

advisor role in the school, in addition to being the school principal. Therefore, she provided 

insights from both an advisor and administrator perspective. See Table 4.2 for a summary of the 

roles of the participants.  

 

Table 4.2 

Summary of Roles of the Participants  

Participant Role 

 

Marry 

 

Advisor 

Nancy Advisor 

Derek Advisor 

Dakota Advisor 

Aaron Advisor 

Lucy Advisor 

Jake Advisor 

Craig  Advisor 

Debbie  Advisor 

*Dee Advisor and Administrator 

*Doug Administrator 

*Ron Administrator 
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MNCS as an Information-Age School  

[Results for Research Question 1]  

If a group of naïve country kids in a typical school district can do this, anybody can. The 

heart and soul of public education is the entrepreneurial spirit that comes from parents, 

educators and students joining together to create something wonderful. I can‟t help but 

think this is the beginning of the re-independence of public education, this infusion of 

spirit that has often been zapped by the bureaucracy. (*Doug, MNCS website, 2012) 

 

 In this section of the Results chapter, I will address the first research question: What key 

characteristics did the MNCS have in order to operate as an information-age school? To address 

this research question, I will present the findings for its three sub-questions:   

1. What were the key characteristics of instruction, assessment, and the school culture 

and structure?  

2. What indicators of student learning and student success did the school value? 

3. What roles did the students, advisors, and parents play in the learning process? 

 First, I will present the findings for key characteristics of the school as identified in the 

study. Next, I will present the findings for indicators of student learning and student success as 

well as roles of key stakeholders in the learning process, since these will help to see a more 

complete picture of the characteristics of the MNCS as an information-age school.      

 

1. Key Characteristics 

... [N]o classes, no grades, no bells … a week long break every six weeks, personal work 

stations and a computer for every student, public presentations of student work, a 

building that would look more like a busy office. And … small [community], no more 

than 150 students [in the school]. (*Doug, MNCS website, 2012) 

 

In the first research question, I sought to investigate the key characteristics of the MNCS 

as an information-age school. Therefore, in their interviews, the advisors and administrators were 

asked to describe the key characteristics of the school that made the school different from 
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traditional schools. In addition to the interview data, additional evidence from the school 

documents, observations, and the focus group interview were used to identify such key 

characteristics of the school. Three categories emerged for the key characteristics: instruction, 

assessment, and school culture and structure. The key characteristics of the school under each of 

these categories will be presented in the following sections.   

 

1.1. Key Characteristics of Instruction   

 The key characteristics of instruction were ones specifically related to student learning 

and how instruction took place in the school. Seven key characteristics of instruction emerged 

from the data: (a) project-based learning, (b) personalized learning, (c) life-long learning, (d) 

service learning, (e) self-regulated learning, (f) self-efficacy, critical thinking, and social skills, 

and (g) peer tutoring. Table 4.3 presents a summary of the key characteristics of instruction and 

the list of the advisors and administrators who pointed out these key characteristics during their 

interviews. In the remainder of this section, I will briefly describe each of these key 

characteristics, along with evidence from multiple data sources. 

 

Table 4.3 

Summary of Key Characteristics of Instruction  

Key characteristics of instruction Advisors/Administrators 

 

Project-based learning 

 

All advisors and administrators 

Personalized learning All advisors and administrators 

Life-long learning Craig and *Dee 

Service learning Jake, Lucy, *Dee, and *Ron 

Self-regulated learning Derek, *Doug, and *Ron 

Self-efficacy, critical thinking, and social skills Jake, *Dee, and Aaron 

Peer tutoring Aaron, Lucy, Dakota, *Dee, and Nancy 
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  1.1.1. Project-based learning. The data from the observations and interviews revealed 

that there were no regular courses or classes for students to take in the school. Instead, the 

students worked on individual projects in order to accomplish their personal learning goals. In 

his interview, Craig described how reading, writing and mathematical skills were the three pillars 

of the project-based learning taking place in the school. He stated that in order to be successful in 

any type of projects in the school, students needed to read well (i.e., reading skills), write well 

(i.e., writing skills), and be able to think critically, analytically and logically (i.e., mathematical 

skills). 

  Analysis of the MNCS website revealed that, in addition to regular projects required for 

accomplishing standards, students were to create a capstone project at the end of each grade level. 

Criteria for these projects (e.g., minimum number of hours logged) became more advanced based 

on the grade level. These projects, all of which were individual projects, and a summary of such 

criteria will be discussed in the findings for the second research question.   

  As a part of project-based learning, Dakota identified collaborative problem solving as a 

21st century skill. Both Dakota and *Dee believed that it was an important part of the school. 

Dakota mentioned that collaborative problem solving took place while the students were at the 

school and while they worked on their individual projects. For example, he cited the technology-

related problems that the students faced in the school, such as dealing with computer-related 

issues. For such problems, instead of asking the advisors for assistance, the students were 

encouraged to ask their peers or go online to find resources to help them solve such problems.  
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  Additionally, my investigation of the project proposal form
10

, which was to be completed 

for each project, supported that a majority of the projects required the students to use problem-

based learning. For example, all of the advisors described that, when designing their projects, the 

students were asked to come up with several questions that needed to be addressed throughout 

the project. Such questions were documented and saved in the project proposal form. In many 

instances, these questions involved authentic problems and, as such, the students were asked to 

collect real-world data or information that could be used to address these questions. In some 

instances, the advisors described that they used these questions to evaluate student learning at the 

end.  

  1.1.2. Personalized learning. During his interview, *Ron pointed out the importance of 

project-based learning as one of the requirements for personalized learning. By incorporating 

self-directed projects, the school achieved a personalized learning environment. All of the 

participants identified personalized learning as a key to how the school incorporated the new 

paradigm. Often used interchangeably with the term „individualized learning,‟ personalized 

learning was present in almost all of the tasks that took place in the school based on the data 

from the interviews and observations. These tasks ranged from project design to reading and 

writing. For example, according to Lucy, students were asked to read or write about topics that 

interested them in order to achieve their reading- and writing-related learning standards. 

Similarly, Aaron pointed out that the students were allowed to tailor their projects based on their 

personal interests and needs.  

  1.1.3. Life-long learning. The data from the individual and focus group interviews 

revealed that one of the school‟s major goals was to help both the students and advisors become 

                                                 
10

 See the findings of the second research question for a detailed description of the project 

proposal form.  
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life-long learners. In his interview, Craig stated that the advisors modeled life-long learning in 

the school, since they wanted to see the students become life-long learners as well. “I like to 

think that one characteristic of our graduates is that they are life-long learners,” Craig said. 

“Their learning process doesn‟t end when they graduate from high school.”  

  Similarly, in her interview, *Dee discussed the importance of the students‟ becoming life-

long learners, as it was one of the major goals of the school. To this end, she stated that several 

extra-curricular activities and tasks were put into place within the school in order to promote the 

skills necessary for life-long learning.  

  1.1.4. Service learning. Interview data with the advisors and administrators revealed that 

another characteristic important to the school was service learning, which was validated through 

analysis of the MNCS website as well. For example, in their interviews, *Dee, Jake, Lucy, and 

*Ron described that students were asked to interact with the community while working on their 

projects (e.g., to search for funding) or to become involved in volunteer activities that supported 

the community. In fact, analysis of the student handbook also revealed that for some of the 

capstone projects, community involvement was set as a criterion. Jake discussed the importance 

of service learning in the school: “… our goal is that learning doesn‟t [only] happen in the four 

walls of the school and we want students interacting with the community.” He also mentioned 

that: “We want students who want to give back [to the community] and make the world a better 

place.” The participants indicated that the students received credit for their service learning 

activities as long as such activities were documented via a project proposal, and approved by 

their advisors.     

  1.1.5. Self-regulated learning. *Doug, *Ron, and Derek stated that self-regulated (a.k.a. 

self-directed) learning was a critical component of the school model. In his interview, *Doug 



80 

 

stated that the school implemented “… self-directed learning rather than some external person or 

program directing ... [student] learning.”  

  Additionally, in his interview, Derek discussed the importance of self-directed learning to 

student success by stating: “I think students who have been successful here can be successful in 

most other places because they develop intrinsic motivation and self-discipline that‟s different 

than [that developed] in a traditional classroom.” During their interviews, both the advisors and 

administrators described students as the owners of the learning processes, and the major 

responsibility of each student was identified as selecting his own path in the learning process 

through self-regulated learning.   

  1.1.6. Self-efficacy, critical thinking, and social skills. In their interviews, both *Dee 

and Jake pointed out that promoting self-efficacy was one of the ultimate goals of the school. 

*Dee discussed that a majority of the school activities, including town meetings, were designed 

to improve students‟ self-efficacy. In addition to this, *Dee also discussed promoting critical 

thinking skills as an important characteristic of the school.  She stated that skills such as critical 

thinking “… are all things that are going to get [students] through college… I don‟t really care 

what [their] score is in the SAT because that isn‟t the best indicator of [whether] … the students 

are going to make it through a post-secondary education.”  

  Additionally, in his interview, Aaron indicated that promoting social skills was an 

important part of the learning environment, which made this school different from traditional 

schools. He stated that “[t]he difference [between] a student leaving here and leaving a 

traditional high school is, I think, the social skills are going to be much greater for our student.” 

During most of the school activities, especially the extra-curricular activities, the participants 
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described that they attempted to create opportunities for the students to learn such skills, 

including self-efficacy, critical thinking, and socials skills, in an authentic learning environment.  

  1.1.7. Peer tutoring. During my general observations of the advisories in the school, I 

observed that students were helping each other – in a way, they were teaching each other. Aaron 

described one of the potential benefits of peer tutoring in the learning process in his interview:  

You learn by teaching, that‟s where you get most of your education from is by actually 

doing it.  I know, and I figured that out during my student teaching.  You know you‟ve 

been sitting in classes and you will learn some of the information, but you don‟t really 

learn it until you start teaching it … 

 

According to Aaron, peer tutoring was very important in the school. He stated that “… it is 

unbelievable. If you look at some of them [students], they could be teaching a class easily.” In 

fact, in his interview, Aaron pointed out that the students could design a project requiring peer 

tutoring, and get credit for it. Similarly, Lucy stated that peer tutoring did not take place within 

the four walls of the school. In fact, for some of the life-long learning activities, students could 

go to elementary schools and do peer tutoring to younger students.  

  Dakota discussed how the school promoted peer tutoring by stating: “… they [the 

students] are teaching each other. I see that is actually powerful, and our open settings allow that, 

and that is more of an open-school benefit as much as anything.” In her interview, *Dee also 

discussed how peer tutoring took place in the school. She mentioned that sometimes the older 

students taught the younger students, but sometimes the younger students taught the older 

students. Therefore, in terms of peer tutoring, age was not a determinant, and this was supported 

by my observations of the advisories as well. Additionally, in her interview, Nancy discussed the 

student collaborations that took place within her advisory group by pointing out the emergence 

of peer tutoring. Whenever a student needed help, another student in her group tried to help him, 

instead of having him come to the advisor for assistance.  
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1.2. Key Characteristics of Assessment  

  Key characteristics of assessment included the key characteristics of the school 

specifically related to how students were assessed for their learning outcomes in the school. Six 

key characteristics of assessment emerged from the data: (a) mastery learning, (b) criterion-

referenced assessment, (c) performance-based assessment, (d) authentic assessment, (e) credit-

based system, and (f) reflection. Table 4.4 presents a summary of the key characteristics of 

assessment and the list of the advisors and administrators who pointed out these key 

characteristics during their interviews. In the remainder of this section, I will briefly describe 

each of these key characteristics, along with evidence from multiple data sources.  

 

Table 4.4 

Summary of Key Characteristics of Assessment  

Key characteristics of assessment Advisors/Administrators 

 

Mastery learning  

 

All advisors and administrators 

Criterion-referenced assessment All advisors and administrators  

Performance-based assessment Derek 

Authentic assessment Lucy and *Ron  

Credit-based system Debbie and *Dee 

Reflection 

 

Craig, Dakota, *Dee, Debbie, and Nancy  

 

 1.2.1. Mastery learning. The interview data with the advisors and administrators 

indicated that the students were assessed based on their performance on the projects, and the 

certification of standards was based on mastery judgment. The credit-based system, which will 

be discussed later, was found to be supportive of mastery learning in the school. Dakota 

discussed the relationship between mastery learning and the credit-based system: “... [E]very 

student [who wants to] finalize [their projects] and get credit has to go through [the] process to 
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show that they have mastered [the learning outcomes] ...” The interviews with the participants 

revealed that without mastery judgment (either formal or informal), students were not able to get 

credits for their projects.  

  1.2.2. Criterion-referenced assessment. Similar to mastery learning, criterion-referenced 

assessment was the other key characteristic of assessment pointed out by both the advisors and 

administrators in the interviews. In her interview, *Dee described a difference between younger 

and older students in terms of the application of criterion-referenced assessment in the school. 

For the younger students, the assessment criteria were more informal and based on the advisors‟ 

expertise and experience with student performances. As such, the advisors usually did not use 

rubrics specifically designed to evaluate the projects for the lower grade levels. However, for the 

older students, especially for seniors, *Dee pointed out that the advisors used rubrics or 

checklists in order to evaluate the projects using a multi-faceted judgment requiring a set of 

standards for performance.  

  1.2.3. Performance-based assessment. The interviews with the advisors and 

administrators revealed that another key characteristic of the school was performance-based 

assessment to evaluate student performance on projects. According to the student handbook, 

“[t]he intention of MNCS is to give students a strong performance-based education closely 

related to real life experiences.” In his interview, Derek pointed out the importance of 

performance in the school: “They [the students] don‟t pass here – they don‟t get a diploma here – 

unless they have been able to produce [artifacts to showcase their learning].” Derek further 

described the importance of using performance-based assessment: “I think that [having the 

students produce something] is probably the best thing about this school. ... When they develop 

that ability, they are able to do it in real life, too.” Derek put the emphasis on “real life,” as all of 
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the advisors reported that they wanted students to become prepared for their careers after school. 

Therefore, learning to be productive in a performance-based learning environment was identified 

as an important goal for students graduating from the MNCS.  

  1.2.4. Authentic assessment. In their interviews, *Ron and Lucy described the 

importance of authentic assessment in the school. Lucy explained how authentic assessment took 

place:  

There is just the whole language of what we do, because we don‟t give letter grades.  

There is no class rank here.  Students work for mastery.  They don‟t earn credit until the 

proposal team feels like they have a good grasp of the concepts of their project.  Also, we 

do a lot of grading on rubrics which isn‟t traditional always.  Students do way more 

public presentations here than any place else.  

 

Additionally, in his interview, *Ron described such non-traditional, authentic assessment as one 

of the three pillars of the MNCS model, in addition to self-directed learning and project-based 

learning.   

  Supporting the interview data, my investigation into the school website revealed that 

authentic assessment was one of the design principles of the school. Below are examples of 

incidents in which the school implemented authentic assessment: 

1. A plan is in place that shows how projects will be assessed by more than one adult, 

with opportunities for students to improve their projects to meet quality standards.  

2. Demonstration of achievement, with a plan for public presentations that includes 

community involvement.  

3. The use of an electronic standards tracking and reporting system.  

4. The use of standardized testing, the results of which are used to inform each student‟s 

Personalized Learning Plan (PLP) in order to achieve continuous improvement on the 

part of the student. 

5. The use of value-added measures, including an assessment of life skills and the 

results from the Hope Survey, which are used to enhance the PLPs and achieve 

continuous improvement. 

6. The creation of post-secondary plans for all students beginning in the ninth grade.  

7. In order to graduate, the students must meet set standards as well as have earned 

specific project credits, gained certain life skills, and completed a senior project.  

(“Design Elements”, 2012) 
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  1.2.5. Credit-based system. As opposed to traditional schools, this school utilized a 

credit-based system.  In her interview, *Dee described how the credit-based system applied to 

state regulations: 

… The state says we need to have 1,020 hours of instruction [per year]. Doing 10 project 

credits would give them [the students] about 1,000 hours approximately. And then the 

extra 20 [hours] can be done outside doing a whole variety of different things. 

 

Therefore, a project requiring 100 hours of documented time and learning would yield one 

project credit. Usually the students needed 10 project credits to transition to the next grade level. 

However, variations existed depending on the students‟ abilities and progress. In her interview, 

Debbie stated that some students could complete 12 to 14 credits a year, while others could 

complete four credits a year, based on their ability level and progress. She also described the 

graduation requirements for the credit-based system. She stated that each student needed 70 

credits (for grades 6-12) to graduate. Additionally, analysis of the student handbook revealed that 

in addition to 70 credits for graduation, there were some other requirements, including “passing 

Minnesota Comprehensive Assessments and GRAD testing requirements, and the Senior Project.”  

  The student handbook also revealed a maximum number of credits which could be earned 

through some specific projects:  

1. Driver‟s education - 0.25 class credit, 0.25 license credit 

2. PSEO (post-secondary) - 1 MNCS credit per 3 college semester credits 

3. Math class (course completed) - 1.4 MNCS credits 

4. Community center and outside activities at school - 1 MNCS credit 

5. Reading plan completion - 1 MNCS credit 

6. Organized sports participation- 0.5 MNCS credit          

7. Work experience - 1:3 (MNCS
11

 hours: work hours) for a new job or new job skills 

(maximum 1 credit for summer, 1 for school year); 1:4 (MNCS hours: work hours) 

for all other jobs 

8. Lifelong learning experiences - up to 1.5 credits per year (0.1 per experience) 

9. Portfolios - 0.25 credit per year of attendance 

10. Transitional Credit - 1.5 credits (0.5 for each of first three blocks)   

                                                 
11

 As mentioned previously, 100 hours of documented time and learning yield one project credit. 
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Therefore, the advisors were to consider these maximum numbers of credits for such projects in 

order to help students plan for the next projects.  

  1.2.6. Reflection. A majority of the participants, including Craig, Dakota, *Dee, Debbie, 

and Nancy, revealed student reflection as another area of importance for the school in their 

interviews. Dakota stated that, at the end of each project, the students were required to write a 

reflection paper on their learning, project process, and project artifacts. Additionally, the 

interview data revealed that the students had to enter time-logs each day (or for a certain time to 

be decided by the advisor) about what they had accomplished on their projects. After an 

investigation of sample student time logs on Project Foundry, I realized such time logs involved 

a reflection piece as well, although the level of reflection differed across various instances. 

Additionally, Craig described that, upon finalization of a project, a student was required to meet 

with their proposal team in order to defend what they did, how they did it, and what they learned, 

which also could be considered a type of reflection.  

 

1.3. Key Characteristics of the School Culture and Structure 

 In addition to the key characteristics of instruction and assessment, the data revealed 

another category: school culture and structure. The key characteristics of school culture and 

structure constituted the overarching features of the school enabling a truly learner-centered 

education for students. Eleven key characteristics of school culture and structure emerged from 

the data: (a) relationship, (b) active parental involvement, (c) communication and collaboration, 

(d) student choice, (e) use of IT, (f) small community, (g) personal space, (h) advisory-based 

system, (i) professional development, (j) open and dynamic environment, and (k) autonomy and 

ownership. Table 4.5 presents a summary of the key characteristics of school culture and 
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structure and the list of the advisors and administrators who pointed out these key characteristics 

during their interviews. In the remainder of this section, I will briefly describe each of these key 

characteristics, along with evidence from multiple data sources. 

 

Table 4.5 

Summary of Key Characteristics of School Culture and Structure 

Key characteristics of school culture  

and structure 

Advisors/Administrators 

 

Relationship 

 

Aaron, Lucy, Dakota, *Dee, Debbie, Jake, and Marry 

Active parental involvement Dakota, Derek, Lucy, and Aaron 

Communication and collaboration Aaron, Craig, and Nancy 

Student choice Dakota, *Ron, and Nancy  

Use of IT Dakota and Lucy  

Small community Dakota and *Dee 

Personal space *Doug 

Advisory-based system *Ron 

Professional development Aaron and Marry 

Open and dynamic environment Craig and Nancy  

Autonomy and ownership 

 

Debbie and *Ron 

 

 1.3.1. Relationship. In their interviews, Aaron, Lucy, Dakota, *Dee, Debbie, Jake, and 

Marry revealed that one of the most essential elements of the school was the relationships, 

including student-advisor, student-student, advisor-advisor, and advisor-parents relationships. 

Marry described the difference between this school and traditional schools in terms of 

maintaining close relationships:  

In traditional schools, you don‟t get ... personable. The administration knows you, but 

they don‟t really know you on how you do things, and ... here [the administrators] know 

exactly who I am, what I want from [the students] … Every student [also] knows ... [that] 

I‟m very personable. 
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According to Marry, the relationships caused rigor and relevance in regard to the learning 

process. As such, the relationships were considered the starting point for affecting both 

instruction and assessment. Similarly, Lucy further described how relationships were considered 

to be the starting point in the school:  

In this school, I think the building block is relationship.  In other schools, I primarily felt 

like on the bottom line, there was the core curriculum, and … I knew it would incorporate 

relationship – you would incorporate rigor and all of those things to the curriculum and 

eventually build relationship with learning. But here we start with relationships first.   

 

Data from the observations also supported that there were strong relationships between the 

advisors and students in the school. For instance, during my general observations of the 

advisories, I observed that the students called their advisors by their first name. I also observed in 

various instances that the advisors established positive relationships with the students.  

  1.3.2. Active parental involvement. In their interviews, a majority of participants pointed 

out that active parental involvement was important to the school. According to Dakota,  

70% of the parents … understand what we are doing and have taken the time and effort to 

really kind of figure it out... [A]nother 30% - they‟re kind of passive. By dropping their 

kids off, they‟re hoping for the best, and they‟re really not that engaged. 

 

Similarly, Derek mentioned that most of the parents were actively involved in school activities. 

For example, at least four parent conferences took place each year. During these conferences, the 

student‟s advisor met with the parents and student in order to discuss the student‟s overall 

progress and any issues that had emerged. In her interview, Lucy pointed out that having this 

many conferences was different from traditional schools, because in traditional schools only one 

or two parent conferences were held a year, and teachers did not really have time to meet with 

each individual parent for about one hour. In addition to the parents‟ conferences, according to 

Lucy, the parents were actively included in plans to help the students stay on track. For example,  
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  Sometimes we [the advisors] meet with them [the parents] again at the end of the 

  school year if their [the kids‟] school year has been where they [the students] need to 

  set-up some kind of summer plan to help them get back on track.  So, when we start in  

  the fall, they can start with fresh ideas and be on track. 

 

 Aaron stated that parents were asked to sign a plan where they would indicate that they 

wanted to be involved in their kids‟ education. Despite being highly recommended, he 

emphasized that parental involvement was not mandatory in the school. However, analysis of the 

school website and the interviews revealed that the advisors maintained constant communication 

with parents via email or phone, if not face-to-face. Therefore, according to Aaron, all parents 

were aware of the fact that, if they were not actively involved, their kids would not be as 

successful in the school.   

  1.3.3. Communication and collaboration. Aaron, Craig, and Nancy emphasized the 

importance of communication and collaboration among the stakeholders in the learning process, 

including student-student, student-advisor, advisor-advisor, student-parent, and advisor-parent. 

Craig described an interesting learning outcome that often occurred due to the constant 

communication between the advisors and students.   

 ... [The students are] constantly talking to us [in the school], … and talking to adults is a 

learning experience ... because they are hearing us use big words. … There is learning 

going on… [P]eople take up on that when they come and visit our school. … [T]hey [the 

students] are used to talking to adults.  It‟s not like a novelty to them to sit and talk with 

an adult.  

   

  Additionally, Nancy pointed out the collaboration taking place within her advisory 

among students in a natural way. She stated that they helped each other, not for getting credits, 

but just to help each other in this small community like a “little family group.” 

  1.3.4. Student choice. Previously, self-directed learning (a.k.a. self-regulated learning) 

was discussed as one of the important characteristics of learner-centered instruction. In his 

interview, *Ron pointed out that student choice was a requirement for self-directed learning by 
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stating: “self-directedness is a lot of choice where the students have the autonomy to make 

decisions.” Dakota referred to the school as a “school of choice” when he described how 

important student choice was in the learning process during his interview. Similarly, in her 

interview, Nancy discussed the role of student choice when she said: “I just want to be with their 

choice [respect students‟ choices]; I want them to know what other actions are in front of them 

so that they can make that choice.” Therefore, in this school, student choices initiated the 

learning process. For instance, the interview data from all of the advisors revealed that students 

were highly involved in the planning process and, as such, were asked to complete a project 

proposal based on their interests. They decided on the topic, questions to be answered, and 

artifacts that they wanted to create. In this way, they were tailoring their own learning paths 

through their choices.    

  1.3.5. Use of IT. At the school, during my general observations of the advisories, I 

observed that each student was provided with a desktop computer with Internet access, while 

some of them brought their own laptops. During the school day, the students used their 

computers to work on their projects and study math using ALEKS Math. Therefore, the students 

were used to using information technologies (IT) in the school. In his interview, Dakota 

explained the positive outcomes that came from this:  

Putting kids in real technological environments where they are running the IT, the kids 

are actually … troubleshooting on the computers and exposing themselves to that much 

technology every day …[They] continue problem-solving when the computer doesn‟t 

work or … they can‟t find the information they want … [or] the resources [they are 

searching for]. 

 

  Lucy also discussed how technologically literate their students were while I was watching 

the rehearsals of the senior presentations. She told me that 90% of the students in this school 

knew more about technology than students in other schools, as their projects required them to use 
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a lot of technology. My general observations of the advisories also supported students‟ advanced 

use of technologies as well, including programming, 3D animations, game development, and 

more. In her interview, Lucy also underlined another important application of IT in the school by 

stating that students with special needs were supported with the necessary computer applications 

to aid their learning process. She said that such resources included online drills, Dragon Speak 

Naturally, Kurzweil, and others.  

  1.3.6. Small community. Just as relationships were important to the school environment, 

so was the small community in the school, based on interview data. In his interview, Dakota 

pointed out that having 120-150 students in a school would be a good number to create such a 

small community. Therefore, if there were 10 advisors working in the school, each advisory 

group would consist of 12-15 students. With increased demand for entrance, especially during 

the year in which the data were collected, the school began having a long wait-list of students 

who wanted to be enrolled. However, *Dee pointed out that the school continued to place a 

strong emphasis on maintaining the small school community.  As such, none of the advisors in 

the school had more than 18 students in their group.  

  1.3.7. Personal space. In his interview, *Doug stated that students were provided with a 

personal space in the school. This was to ensure the students had the best possible atmosphere in 

which to work. During my general observations of the advisories in the school, I recognized that 

each student had a workspace with a desk and desktop computer – similar to a workplace setting, 

as discussed previously. Based on my observations of how the students used their personal space, 

I recognized that the students could do anything in addition to working in their personal space. 

They could listen to music, chat with friends, move around, and use their cell phones for 

educational purposes and any emergency issues, based on the advisors‟ approval, according to 
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the student handbook. They could decorate, customize, and personalize their desks and 

computers. I observed that most of the students had personal belongings in their personal space, 

such as photographs, drawings, and even their toys. They were allowed to bring shelves next to 

their personal space to put their stuff, such as books, notebooks, and pencils, so that they did not 

need to carry them.  

 1.3.8. Advisory-based system. In contrast to traditional schools, during my general 

observations, I saw that the MNCS did not have any classrooms. Instead, clusters of students 

were assigned to each advisor. These groups were called advisories and contained students from 

different grade levels. According to *Ron, the system  

is not based on what I call the two pillars of the traditional system, … time-based and 

curriculum-based, … because curriculum has to be delivered and it has to be delivered in 

a certain amount of time, and so you‟ve got this whole system of the bells and moving 

from one place to another and having this course and then this course and then that one, 

and then adding it all up under nine months. ... Well, we removed that entirely and the 

advisory-based system allows for this personalization and the self-directed, project-based 

approach, [which] cannot exist in the classroom, a time-based, curriculum-based situation. 

And that is something that we, as founders, again instinctively, intuitively understood that 

somehow or other we have to remove them [the students] from that time-based, 

curriculum-based approach. ... [T]he advisory system is much, much more than that.  It 

isn‟t just a means by which you can put in the self-directed approach; it is also 

relationship-based.  

 

 The interviews revealed that, in this advisory-based system, each student was allowed to 

choose their advisory. They were asked to rank the advisors with whom they wanted to work for 

the specific academic year. They were then assigned based on their preferences. This was a 

dynamic process, as the students were able to change their advisors at any time. To promote a 

small advisory community, during my general observations of the advisories, I observed that the 

advisories were set up in a way that students in the same advisory sat close to each other, and 

their advisor‟s desk was located very close to the advisory (see Appendix D for a picture of 

advisories).  
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 1.3.9. Professional development. In order to be up-to-date on the resources to be used to 

provide students with the necessary support, in her interview, Marry indicated that the advisors 

were engaged in professional development activities that exceeded the requirements put forth by 

the state to renew their licenses. Marry described these informal professional development 

activities in her interview and stated that each advisor set their own goals. She described that the 

advisors monitored, guided, and assisted each other in terms of their goals and accomplishment 

of such goals. Additionally, in his interview, Aaron indicated that he liked to have students‟ input 

for his professional development. He stated that he sometimes collected data on students‟ 

perceptions about how they would like to see him change. Based on these perceptions, he would 

set up professional development goals for himself.   

 1.3.10. Open and dynamic environment. In their interviews both Craig and Nancy 

described the school as being an open and dynamic environment. According to Craig, the school 

… is so dynamic and it is different every day. ... You don‟t get bored here. … Every day 

is different, in good and bad ways. … I walk in the morning and I generally have a plan 

of what I need to do that day, but I get to walk around. I get to have a lot of conversations 

with the kids. I sit down and get to talk to them about what their interests are, what they 

like to do. I get to talk to them about what projects they are working on and then kind of 

guide them with ideas on how to make their projects better … especially with the older 

students. You are talking to them a lot about their future plans, like where do you want to 

go to college, what do you want to do after you graduate, and how do we get you there? 

  

Similarly, in her interview, Nancy emphasized the school as being an open environment by 

comparing the school with traditional schools:  

[In traditional schools], you teach your class, you go back to your office.  Students may 

or may not come to see you, and then you go teach your next class and you go back to 

your office… You may or may not talk to any other staff members throughout the day, 

and that‟s not the case here.  We‟re having [conversations with them like]: „how did you 

do this, or what should we do about this, or I‟m having trouble with this, or this was a 

great success, I couldn‟t believe it worked, thanks for the advice‟ or things like that, 

we‟re constantly helping each other… 
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In her interview, Nancy really emphasized the school as being a living place instead of a sterile 

place with thick borders between students and teachers, and between teachers and administrators.  

 1.3.11. Autonomy and ownership. In their interviews, both Debbie and *Ron described 

the importance of allowing autonomy and ownership to both the students and advisors in the 

school. Based on my analysis of the school website, teacher ownership and democratic 

governance were also identified as design elements of the school. Below is a list of statements 

from the school website that demonstrate incidents of teacher ownership and democratic 

governance in the school: 

1. Autonomous school management with control over budget and staffing; individual 

responsibility and accountability for school finance and educational success 

2. Teachers model ownership and demonstrate democratic leadership; inspire students, 

parents and community to take ownership and actively engage in decision-making; 

incorporate consensus model 

3. Teacher evaluations by peers, students and parents; pay for performance-based pay, 

at-will employment (if applicable) 

4. Evaluations inform individual professional development plans; focus on self and 

school improvement 

5. Coaching/mentoring plans for the incorporation of new members and continuous 

improvement  (“Design Elements”, 2012) 

 

The interview data also supported these examples of how teacher ownership and democratic 

governance took place in the school.  

  Up to this section, I described the key characteristics of the school that emerged from the 

data. See Figure 4.1 below for a visual summary of the key characteristics of the MNCS related 

to instruction, assessment, and school culture and structure.   

 



95 

 

 

Figure 4.1. Key characteristics of the MNCS. 

 

2. Student Learning and Success 

We know through child development that not all kids are ready to graduate when they‟re 

18. So it‟s about their ability to relate to success and learning that is really what enables 

them to earn the diploma and move on in their lives. (Lucy) 

 

 Data from the interviews, school documents, observations, and focus group interview 

revealed the findings related to measuring student learning and key indicators of student success 

in the MNCS. According to the interviews with the advisors and administrators, student learning 

had both social and academic aspects in the school. Multiple data sources, including the 

interview data and observational data, showed that the school incorporated multi-faceted, diverse 

assessment methods in order to measure student learning in a non-traditional way. The 

interviews revealed that these methods included formative assessments, such as observations of 

progress on projects, and summative assessments, including completion of projects, 

accomplished standards, and earned credits. Additionally, the interview data revealed that the 

advisors used standardized achievement scores to capture the overall picture of a student‟s 

progress toward graduation. In his interview, *Doug stated “… we use multiple measures and we 
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only rely to a certain extent on standardized test scores, but we try to use as many performance 

indicators as possible, rather than just a content knowledge indicator” to point out the balance 

that the advisors were to maintain between standardized test scores and performance on projects. 

 In terms of measuring student learning, the interview data indicated a difference in the 

types of assessment methods used across different subject areas – especially math. In his 

interview, Dakota explained this difference:  

I‟ll certainly be assessing math much differently than I will, you know, a multi-

disciplinary project. Math is very objective. They have to just pass certain standards, and 

they have to pass certain topics of mastery and things like that.  So, that‟s very objective. 

 

The interviews revealed that project-based learning was not incorporated into the math education 

at the school. Instead, students used a program called ALEKS Math to accomplish the necessary 

math standards. This program allowed them to work at their own pace. In his interview, Craig 

stated that:  

Our math program itself is actually fairly self-paced and individualized. So, a large 

percentage of the time that the kids are learning the math concepts via their math program, 

it‟s not from an adult.  Now, every kid is different. Some kids need more assistance than 

others; I have some kids who very rarely ask for math help at all. Like, they might go 

through 90% of a course and not ask for help, and they only have to ask for help on a 

problem a handful of times, because the program itself will actually teach them the 

concepts.  

 

Craig indicated that by using this tool for math, the school accomplished two things. First, it kept 

instruction individualized and self-paced. Second, it helped the students to achieve the math 

learning standards necessary to prepare them for the state standardized tests.  

 Additionally, interviews with the participants revealed that different technology systems 

were used to monitor student learning at the school. For the overall progress toward meeting the 

learning standards, Project Foundry was used. According to *Doug,  
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We have an overall evaluation plan for each student. We use an electronic tracking and 

assessment tool called Project Foundry, which keeps track of the proposed standards, and 

the accomplished and assessed standards with each one of these major projects, so [we 

know] the overall picture, and what we report is a combination of the typical scores and 

the standards met in each and all of these projects. So it‟s quite a different way of looking 

at student success. 

 

As mentioned previously, ALEKS Math was incorporated as a learning and assessment tool for 

math only. Looking at the certifications of the standards in ALEKS Math, during the focus group 

interview the advisors reported that they entered the accomplished standards into Project 

Foundry manually. The advisors also indicated that this process was similar for reading and 

writing in that the advisors looked at the accomplishments of the students‟ short-term goals and 

manually entered the standards met into Project Foundry. 

 Up to this section, I discussed at a high level the findings related to student learning. 

Since student success is a major part of student learning, I will present the results for student 

success in this section. Analysis of the student handbook revealed that student success was “… in 

direct proportion to [students‟] … effort, application and participation.” In their interview, when 

the advisors and administrators were asked about student success in the school, I received a 

wide-range of responses. However, considering the level of individualization that the school 

provided, this variation was not surprising. Aaron described such variation as: “… some [of the] 

students [who] are successful … by the end of the year, had eight credits finalized. Other 

students had fourteen credits finalized [and that is success for them].” Therefore, the individual 

differences factor was found to be an important criterion for the determination of student success 

at the school. 

  The key indicators of success in the school reported by the advisors and administrators in 

their interviews are shown in Table 4.6. These indicators range from success in terms of 

accomplishments in academic content to social skills, such as interpersonal communication.   
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Table 4.6  

Key Indicators of Success at the MNCS 

Key Indicators of Success 

 

Becoming active learners 

Earning credits 

Maintaining growth  

Becoming life-long learners  

Performing well in projects  

Developing social skills (such as interpersonal communication, ability to negotiate)  

Meeting personal learning plans (goals) 

Developing self-confidence  

Becoming self-regulated learners  

Developing positive feelings of hope and accomplishment 

Having a passion for learning  

Developing problem-solving, critical thinking, and meta-cognitive skills 

Developing computer skills 

 

 

 

    In Table 4.6, I described the key indicators as measures of success (e.g., measures of 

outcomes). In addition, the interviews with the administrators and advisors also revealed a 

number of factors that could potentially affect overall student success in the school (contributors 

to success). I named these “critical success factors.”  Based on the categories that emerged from 

the interview data, these factors were identified as: (a) the level of parental involvement, (b) 

relationships among stakeholders, (c) student engagement, (d) passion for learning, (e) powerful 

mentoring, and (f) student motivation. Among these critical success factors, student engagement 

and relationships were emphasized by a majority of the participants during their interviews. Lucy 

described the connection between building positive relationships among the key stakeholders and 

student success as:  

Relationships to people, relationships to peers, relationships to learning and how you 

learn best and figuring those things out first, that sometimes takes time to develop, but, 

eventually, if you can build those connections to learning and to people, you create … a 
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good building block for success and … you nurture the right environment for learning. 

When that‟s nurtured in the environment as appropriate, then students can feel successful.  

 

Previously, relationship was also discussed as one of the key characteristics of the school in 

terms of school culture and structure.  

 

3. The Roles of the Advisors, Parents, and Students in the Learning Process 

I don‟t sit up in front of a classroom and teach a lesson like I used to. I don‟t create lesson 

plans. I interact with the kids and develop plans and set goals and, so, I think that‟s 

probably the biggest difference is just how I spend my day. (Craig) 

 

 Previously, I described the key characteristics of instruction, assessment, and school 

culture and structure. I also presented the findings for student learning and student success in the 

school. In this section, I will briefly explain the findings related to the roles of the key 

stakeholders in the learning process as they relate to the key characteristics of the school.  

  In their interviews, the participants described the major roles of the advisors in the school. 

Dakota described his major role as being a coach. Similarly, Nancy used the term “mentor” when 

describing her role in the advisor-student relationship. Jake used the terms “caring adult, 

facilitator, counselor, and advocate” to explain what his job required as an advisor. To 

differentiate his role as an advisor, Jake described the role of a teacher in a traditional school as: 

“... a teacher [in a traditional school] ... lectures. They are worried about their subject area and 

they are worried about trying to meet the needs of 150 students or 30 students a class, five 

classes a day.” With an emphasis on relationships, he then pointed out his role as an advisor. 

... I‟m trying to show ... [my students] that as a teacher, I‟m a caring adult. ... I don‟t want 

to be an authority figure. I don‟t want to tell them, this is what you have to do.  I want to 

hear their voice and say „this is what I want to do.‟  And I‟m a facilitator for that.  So, I 

guess, when I say I‟m a different type of teacher ... I‟m kind of like your teacher, your 

counselor, your principal, all rolled in one.  So, I‟m your advocate here.  
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Similarly, in his interview, *Ron described the role of the advisors from an administrative 

perspective.  

Advisors become much more than just teachers.  They are advisors. They are coaches. 

They are content-oriented to some degree, but they are having to look more at research, 

you know, how to research, how to understand.  They have to work together; the staff has 

to work together in helping the students understand certain standards outside of their 

content area. ... [T]here is a much richer relationship piece that exists [between the 

students and advisors in the school]. 

 

 These descriptions all referred to the fact that instead of teaching courses to the students, 

the advisors played the role of a mentor who provided academic and psycho-social support to the 

students in their advisories. For instance, during my general observations of the advisories, I 

observed that during students‟ working time, the advisors sat at their desks. However, whenever 

students came and asked questions, they were able to help them. In addition, once in a while, the 

advisors checked with individual students for any questions or comments, such as how much 

progress the student had made so far in the day.   

 In addition to the roles of the advisors, in their interviews the participants also pointed out 

the critical role of parents in the learning process. Dakota reported a difference in terms of the 

level of parental involvement in the learning process for different students.  Nevertheless, 

parental involvement was identified as a critical element to provide additional support to the 

student. The interviews with the participants revealed that, in the first parent conference, the 

advisors figured out to what extent the parents would be involved in the learning process. If they 

would like to be a part of their child‟s learning, then the advisor sought opportunities for them to 

enable their active involvement. During parent conferences, the advisors, students, and parents 

sat down to discuss and determine the students‟ long-term goals (e.g., personal learning plan). 

Additionally, for each project proposal, the parents were asked to read and approve it before the 
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students began working on it. However, this process was all dependent upon the parents‟ 

willingness to participate.  

  During the interviews, the participants indicated a couple of strategies to get parents 

involved in the learning process. Aaron described the role of communication.  

... If you tell a parent … at a conference ... that ... „I need you to be more active in your 

son or daughter‟s education because they are falling short,‟ ... every parent wants their 

kid to be successful. ... [B]ut you do have to talk to parents about it.  It‟s more of a 

communication thing, I think, more than anything. 

 

Similarly, *Dee discussed the advisors‟ approach to promote active parental involvement in her 

interview.  

... [I]f they [the parents] do not want to get involved, we always try and encourage them ...  

[W]e always keep them up-to-date, and we try and see ... what are the parents‟ 

backgrounds ... just to see if we can get them involved in some way, and usually we have 

the parents‟ support. That is, basically ... what this school is about. ...  Parents really did 

help start the school and help create this, and so we do let ... the parents ... help.  And 

why shouldn‟t we? That‟s what [the] school is about – community and getting involved.  

 

*Dee discussed using the parents‟ backgrounds as a way by which to get the parents involved. 

Similarly, in his interview, Dakota described how the students‟ projects could be aligned with 

their parents‟ backgrounds as:  

[T]he kids‟ passions often times do not fall too far from their parents‟ passions, so 

sometimes they are still equal, you know. We have kids [who] want to restore a tractor, 

and the tractor is their parents‟ (or their grandparents‟) tractor. So, there‟s a lot of 

connection where a project can turn into a family thing. 

 

Dakota also provided an example of designing projects that were related to the activities of the 

parents in order to promote active parental involvement:  

There are lots of kids who do projects on family travel. So, you know, they are driving to 

Texas. I say, well, you know, tell your parents that you are going to monitor the gas, and 

you‟ll find out what the mileage is you‟re getting, and you‟re going to write down all the 

gas on the way, and you‟re going to, you know, you‟re going to pick up maps along the 

way; and then I‟ll get on the phone, I‟ll talk to their parents, and I say, you know, you can 

turn this trip into a kind of learning experience for your son and daughter, and they‟re 

usually fine with it. 
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All of such efforts were put into place to ensure parent involvement in the learning process. As 

Aaron discussed in his interview, without parent involvement, student success would be less 

likely in the school.  

  In addition to the roles of the advisors and parents, the interviews and my observations of 

the advisories and advisory meetings revealed the major roles that the students had in the 

learning process. One of the important findings was that the students were considered to be the 

owners of their learning processes. The advisors and parents were only involved as guiding 

agents whenever the students had issues or difficulties during the process. Being self-directed 

learners, the interview data indicated the students as the major actors in processes related to 

learning, including planning and decision-making, as well as implementing strategies and best 

practices to improve learning gains.  

 In addition to roles related to academic considerations, based on my general observations 

of the advisories, the students were given different roles and responsibilities to promote 

ownership in the school. For instance, while I was observing the advisories, one of the students 

approached me and asked me whether I needed any technology-related support. When asked why 

he volunteered to help, he told me that students who were interested in technology could 

volunteer for a tech support role. Whenever other students needed any technology-related help in 

the school, the tech support person would help them. In addition to such roles, I observed that the 

students were also given some other non-academic responsibilities, such as cleaning, setting up 

the tables for lunch, taking care of plants in the greenhouse (see Appendix D for a picture of the 

greenhouse), taking care of the trash, and using a vacuum cleaner to sweep up the floor.  
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 Up to this section, I presented the results for the first research question: What key 

characteristics did the MNCS have in order to operate as an information-age school? Table 4.7 

provides a high-level summary of the results for the first research question.  

 

Table 4.7  

Summary for Research Question 1: MNCS as an Information-Age School  

 

Category Summary of findings 

 

1. Key characteristics  

 

1.1. Key characteristics of  

instruction 

Project-based learning 

Personalized learning 

Life-long learning 

Service learning 

Self-regulated learning 

Self-efficacy, critical thinking, and social skills 

Peer tutoring 

 

1.2. Key characteristics of  

assessment 

Mastery learning 

Criterion-referenced assessment 

Performance-based assessment 

Authentic assessment 

Credit-based system 

Reflection 

 

1.3. Key characteristics of  

school culture and  

structure 

 

Relationship 

Active parental involvement  

Communication and collaboration 

Student choice 

Use of IT 

Small community 

Personal space 

Advisory-based system 

Professional development 

Open and dynamic environment 

Autonomy and ownership  

 

2. Student learning and success 

 

2.1. Student learning Social and academic aspects of student learning 
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Use of multiple measures for student learning 

Difference in measuring of student learning across subject areas  

Use of technology to monitor student learning 

 

2.2. Key indicators of 

success 

Becoming active learners 

Earning credits 

Maintaining growth  

Becoming life-long learners  

Performing well in projects  

Developing social skills  

Meeting personal learning plans 

Developing self-confidence  

Becoming self-regulated learners  

Developing positive feelings of hope and accomplishment 

Having a passion for learning  

Developing problem-solving, critical thinking, and meta-

cognitive skills 

Developing computer skills 

 

2.3. Critical success  

factors 

Level of parental involvement 

Relationships among stakeholders  

Student engagement 

Passion for learning 

Powerful mentoring 

Student motivation 

 

3. Roles of key stakeholders 

 

 

3.1. Roles of advisors Coach  

Mentor 

Caring adult  

Facilitator  

Counselor  

Advocate  

 

3.2. Roles of parents  Difference in terms of level of parental involvement 

Providing additional support in learning process 

Advisors‟ encouragement of active involvement 

Parents‟ contribution to students‟ PLPs and project proposals  

Incorporating parents‟ backgrounds and activities in projects 

 

3.3. Roles of students Owners of learning process  

Academic and non-academic roles 

 

 



105 

 

Implementation of Learner-Centered Instruction and Assessment in the MNCS 

[Results for Research Question 2] 

  In this section of the Results chapter, I will address the second research question: How 

were learner-centered instruction and assessment implemented in the MNCS? To address this 

research question, I will present the findings for its five sub-questions:  

1. What were the key activities taking place in the school?  

2. How did the school plan for learner-centered instruction?  

3. How did the school implement learner-centered instruction?  

4. How did the school implement learner-centered assessment?  

5. What were the challenges to learner-centered instruction and assessment? 

Using multiple data sources, including school documents, interviews, observations, and the focus 

group interview, I will explain how the school implemented learner-centered instruction and 

assessment in this section. First, I will provide an overview of school activities to present the 

background for how the school operated. Next, I will discuss how the school planned for learner-

centered instruction and how the school implemented learner-centered instruction and 

assessment. At the end of this section, I will present the challenges to learner-centered instruction 

and assessment in the school as reported by the advisors and administrators during their 

interviews.   

 

1. Overview of School Activities  

  In order to help the reader see the big picture of implementation of learner-centered 

instruction and assessment through an understanding of the activities that took place in the 

school, in this section, I will present a description of a day in the school. Table 4.8 shows a 
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regular schedule of school activities from Monday to Thursday, as most Fridays were used for 

experiential learning or life-long learning activities in the school. However, it is important to 

note that, based on my general observations of the advisories, this schedule was subject to 

change. For instance, I observed some students working on math during the quiet reading time in 

the school.  

 

Table 4.8 

Regular Schedule of a Day in the School  

 

Time Activity 

 

8:15-8:50 

 

Advisory meeting 

8:50-10:30 Project work 

10:30-11:30 Math 

11:30-12:05 Lunch 

12:05-12:50 Quiet reading 

12:50-2:45 Project work 

2:45-3:25 Physical education 

 

 

   The activities related to project work, math, and reading are addressed in various parts of 

this report. In our follow-up conversation, *Dee described how physical education took place in 

the school:  

Physical education at MNCS requires a proposal from each student outlining the 

activities they will be involved in. MNCS offers a number of choices, including but not 

limited to: soccer, basketball, snap fitness, kick boxing, yoga, running, exercising, and 

weight training. Staff supervises the activities which are offered later in the afternoon.  

Students sign up and keep time logs for each activity.  The goal of physical education is 

to give students a number of activities they are able to continue for life. (*Dee, personal 

communication, September 6, 2012)  
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 In addition to these regular activities, I was able to observe senior students‟ presentations 

during data collection. Therefore, in this section, I will present the findings in detail for advisory 

meetings and senior students‟ presentations.   

 1.1. Advisory meetings. During my school visit, I was able to observe two advisory 

meetings with different advisors and student groups. Although there were slight differences in 

terms of group dynamics, I observed that the setting and the flow of the meetings were pretty 

similar. Figure 4.2 demonstrates the setting for one of the advisory group meetings I attended.  

 

 
 

ME: Observer  

Art Studio
12

: The place where the advisory group meeting took place  

Figure 4.2. A sample setting of an advisory group meeting. 

 

                                                 
12

 See Appendix D for a picture of art studio. 
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  In addition, based on my field notes, I came up with a rough agenda for the advisory 

group meetings that I observed, as demonstrated in Figure 4.3. Basically, the advisors started 

with an informal attendance check, and explained why there were some absent students (e.g., 

students feeling sick, students attending an undergraduate course). Next, the advisors asked what 

the students did in the previous school day. They also inquired if students had any project 

updates. The students discussed their progress on the projects they were doing. In order to plan 

for the day, the advisors discussed the current goals for the day in terms of accomplishments. If 

there were any school announcements, the advisors communicated them. The advisory group 

meetings that I attended did not have any group-based activities. However, during her interview, 

*Dee stated that usually advisors designed some sort of an activity for such meetings (e.g., an 

informal discussion panel of current events in the newspapers).  

 

 

 Figure 4.3. A general flow of the advisory group meetings.  
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  I observed that these meetings were very different than a class meeting. The advisors 

were trying really hard to make some attachments or connections between themselves and 

students by asking about students‟ interests, values, desires, and more. In addition, in these 

meetings students from different grade levels had a chance to interact with each other and learn 

from each other. What was really interesting to me as an observer was the fact that most of the 

students behaved very maturely, and I did not observe major misbehaviors - only a couple of 

students not much engaged in the discussion.   

1.2. Senior students’ presentations. In her interview, *Dee told me that in order to 

graduate, the students needed to verbally present and defend their senior projects. Before the 

actual presentations, I observed that students rehearsed their senior presentations multiple times 

to the senior presentations team, a group of advisors coordinating the senior presentations. They 

got feedback from this team to improve both the content and how they presented it. I was able to 

watch three of the senior students‟ presentations in two different observations. The presentation 

setting is demonstrated in Figure 4.4. The size of the audience was slightly different across the 

different presentations. For instance, there were around 40 members in one of the presentations, 

while around 25 in another presentation.   

The students used an ear microphone and presented their senior projects using a 

PowerPoint presentation they had created. Additionally, they used audio-visual materials to 

support their presentations.  I observed that all three students presenting were professional, self-

confident, and comfortable in presenting their work on the stage to an audience that included 

other students, school personnel, advisors, families, and other community members. Although 

there were slight differences across presentations, Figure 4.5 demonstrates a synthesis of the 

general flow of the senior presentations that I observed. 
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ME: Observer  

Silo
13

: The place where the senior presentations took place  

 

Figure 4.4. A sample setting for a senior student presentation. 

   

 
 

Figure 4.5. General flow of the senior presentations. 

                                                 
13

 See Appendix D for a picture of silo. 
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2. Planning for Learner-Centered Instruction  

Obviously if you spend … four to six hours a day with a student, within about three or 

four months … you know who they are, you know what their interests are. After three or 

four years, it‟s very simple to sit down and say, well, what have you accomplished, what 

are your goals, … where are we going with them, [what is] your next project? I already 

know … their interests, sometimes I know their brothers and sisters, I know their parents 

well. (Dakota) 

 

 After a description of the key activities taking place in the school, in this section of the 

results, I will provide the findings for how the school planned for learner-centered instruction. I 

will specifically explain the types of planning for learner-centered instruction, including 

preparation of the personal learning plan (PLP), individualized education plan, block plan, 

personalized reading plan, and academic assistance plan.   

  2.1. Personal learning plan (PLP). During the interviews with the advisors, I asked 

them to describe how they used personal learning plans. They indicated that, at the beginning of 

each academic year, they conducted a parent conference at which the advisor met with students 

and their parents individually. The advisors stated that the PLPs were designed during the first 

conference. By looking at the academic year, the advisors, parents, and students collaboratively 

decided on long-term goals based on the students‟ career goals, interests, and passions. However, 

the way in which each advisor implemented the PLPs was found to be slightly different based on 

the interview data. Some of the advisors reported that they preferred more formal methods, such 

as giving the students personality tests to reveal their characteristics, while others described that 

they preferred one-on-one conversations with the students in order to reveal such characteristics. 

Jake described how he set up the PLPs in his interview.  

My first question is, well, what do you want to be when you think about life after school? 

… What are the things you are interested in? What are your hobbies? What [do]… you 

like to do outside the school? … [W]hat do you think of school? Do you like school? … 

[W]hy are you here? And I get such a variety of responses [such as] … „I wasn‟t 

challenged enough in my old school‟ [or] … „I was getting bullied.‟  
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Derek also pointed out identifying student‟s interests as an important step for designing the PLPs.  

Every individual student has their own interests in areas that we follow and then [we] try 

to channel them in academic areas that they need. The PLPs were designed to gather 

information about such interests, which would help tailor projects based on the 

individual‟s needs.  

  

Therefore, PLPs were used to identify the different ways by which to get students excited about, 

and develop a passion for, learning. Although how each advisor implemented PLPs differed 

slightly, based on the analysis of PLP documents provided by Craig, I created Table 4.9 to 

outline the major components of a sample PLP for an academic year.  

 

Table 4.9 

Components of a Sample PLP 

Component Description 

 

Skill self-

assessment tool 

 

This is a self-assessment tool providing a set of skills to be rated, such as 

“self-directed, problem-solver, technology.” Students in collaboration with 

advisors and parents rated themselves on a scale from “not yet” to “great.”  

 

Student interests Based on the conversations with the students, the advisor wrote down the 

things that the students enjoyed, noting their interests to be incorporated into 

the projects.  

 

Long-term goals  

 

In cooperation with the students and parents, the advisors set up long-term 

goals for the students.  

 

Test scores  

 

The advisors filled out the test scores of students (including Lexile, NWEA 

RIT, MCA/GRAD tests, ACT, and SAT scores) to guide short-term goal 

setting.  

 

Short-term 

goals 

 

Using the self-assessment, things students enjoyed, long-term goals, and test 

scores, the advisor and student set up short-term goals for reading, writing, 

math, and physical activity. There was an additional section for other 

academic goals and ideas as well. The other two areas that students needed to 

set up their short-terms goals were credits to be accomplished for the 

academic year and per block, and time logged for each day or each week. 
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Although the sample PLP involved incorporation of short-term goals, it was identified as 

a high-level, short-term, goal-setting process. The actual short-term goals were set up in the 

block planning phase, which will be discussed in this section. 

2.2. Individualized education plan (IEP). In her interview, *Dee stated that a high 

percentage (about 40%) of the students had special needs in the school - mostly mild learning 

disabilities. Therefore, the school had a specialized team called an IEP team that was used to 

further support the students who had special needs. To help these students progress toward the 

necessary academic achievements, the goal of the IEP team was to assist them set both short- and 

long-term goals. In her interview, Lucy said the IEP team offered alternative programs or 

software for students with special needs in order to reinforce learning, such as Kurzweil (a text to 

speech reader) and one-on-one tutoring, especially for challenging subjects like math.  

 In his interview, Aaron revealed that the IEPs and PLPs were similar, but had minor 

differences. The IEP was mandated by the state and, therefore, the students created a certain 

number of goals based on the state requirements. However, the PLP was considered to be more 

informal. Additionally, IEPs were used for students with special needs only. Since the population 

of the students with special needs was large in the school, Dakota described an important 

consideration in terms of mainstreaming of such students in the learning environment in his 

interview:  

[T]hat‟s why a lot of kids will choose to be in our environment, because ... they are not 

excluded or they are not different.  And everybody is actually pursuing something at their 

own level. Project-based learning self-differentiates; it differentiates on its own. ... [I]f 

the students are actually in control of their learning and they are the ones proposing their 

project, then it is going to be differentiated based on their learning style. They are 

[always] … going to choose things that are actually something they are successful at.  
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Therefore, in the school, students with special needs did not feel as if they were singled out from 

the rest of the students, because all the students had a special learning plan in place, in the form 

of an IEP, PLP, or block plan.  

  2.3. Block plan. The advisors in their interviews were asked to explain how they set up 

the block plans. They reported that block plans were considered to be at a more micro-level of 

planning than IEPs or PLPs. The advisors and students (sometimes in collaboration with the 

parents) decided on a block plan at the beginning of each block in order to identify what a 

student needed to accomplish in terms of credits, projects, and standards. In her interview, *Dee 

stated that the school had seven blocks a year. Each block was about five weeks. However, based 

on the vacation dates, this length could be shorter or longer. According to *Dee, the length was 

chosen because it was the necessary time expected to complete a one-credit project, which 

required 100 hours of documented time. While the school day was about seven hours long, she 

stated that the students were also expected to work on other things, such as math, during that 

time period. As such, they were expected to work on their projects for about four and a half 

hours to five hours each day.  

  In her interview, Marry pointed out that, if a student was unable to complete his project 

during the pre-determined time, as long as the advisor and student both agreed, the student could 

continue working on the project during the next block. Similar to the PLPs, based on the 

interviews, how each advisor implemented block plans was different. I was able to gather and 

analyze six different documents related to block planning from Aaron and Nancy. Based on the 

analysis of these documents, I present the components of a sample block plan in Table 4.10.  
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Table 4.10 

Components of a Sample Block Plan  

Component Description 

 

Individual projects  

 

Student and advisor listed all of the current projects, along with the 

credits accomplished/to be accomplished and hours logged/to be logged. 

In addition, they outlined remaining tasks to be completed for each 

project, along with a timeline.  

 

Reading 

 

The block plan included the number of books read from the reading plan 

or reading groups and reports/analysis to be completed, along with any 

projected reports/analysis to be added to the plan.  

 

Writing 

 

Informed by the planning for reading, the block plan included students‟ 

writing-related accomplishments.  

 

Math 

 

The block plan for math included the number and percentage of topics 

mastered, along with the percentage of topics to be mastered for the 

student to be on track.  

 

Life-long learning 

 

The student in collaboration with the advisor wrote down the life-long 

learning activities that he planned on attending. In addition, they listed 

the current number of credits earned, remaining credits, and the list of 

activities to be finalized.  

 

Advisory 

 

Advisory-related activities, including advisory meetings, were outlined, 

along with the number of hours logged/to be logged and number of 

credits earned/to be earned.  

 

General 

 

The student listed the total number of hours logged, total number of 

credits earned, and remaining credits to be earned for each area for the 

student to be on track in terms of overall progress in the school. 

Additionally, students were asked to write down possible ideas for 

projects to be done during the current year.  

 

 

  2.4. Personalized reading plan. In his interview, Aaron stated that the school designated 

time for reading every day. During the interviews, the advisors revealed that every student had a 

personalized reading plan in place with the school, which was incorporated into the block plans. 

Such plans were usually created at the beginning of the school year in collaboration with the 
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student, advisor, and parents (if possible). Aaron explained how the personalized reading plans 

were used in the school.  

At the beginning, they [the students] come up with seven or 10 books that they want to 

read for that year. We make sure that these are different: journals, fiction, non-fiction,  

fantasy ... historical. So, we make sure that it‟s more of a well-rounded plan; otherwise, 

some students would just read fantasy. So, we make sure that they are following through 

with their reading plan.  

 

Therefore, in the reading plans, the role of the advisor was to capture the balance between 

academic-related considerations and student interests. In addition, Aaron explained how the 

students received credits for what they read.  

 Every student has a reading plan. They can get credit for any book that they read, but it 

 has to be either a part of their reading plan or added to their reading plan. [Otherwise] ... 

 there won‟t be a credit...  So it‟s one of those things that, as an advisor, we make sure that 

 the students are reading the material they are supposed to be reading. 

 

In his interview, Aaron also discussed how he tracked the reading plans using block planning: 

… one of the parts of the block plan is to see how many books they‟ve read off from their 

reading plan, so I pull out their reading plan out of their file and say okay which ones 

have you read? We check them off. Okay, now which ones have you done analysis for? 

Check those off. Okay, which ones are you still going to do? And so we list all that out.  

 

Aaron stated that upon approval from the advisor, the students received credit for the books or 

other resources they read - such resources could be related to the projects that they were working 

on. 

  In addition to completing the readings by themselves, interview data revealed that the 

students could become involved in book clubs or reading groups. According to Aaron, either a 

staff member or student came up with a book that they wanted to share with others. In his 

interview, he stated that, 

... a couple of years ago, maybe two years ago, I did the book The Outsiders because we 

had a lot of middle school students, a lot of male middle school students, who were 

falling short on their reading. So, we sat down and said, „okay, so what can we do to try 

to increase the reading level of these students?‟... One student said that [he] had read the 
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book and loved it... [W]e asked: „Would you be willing to share that with other kids?‟ 

Then that became a reading group, and we read the book together, probably 12 or 14 

students. It went really well. 

   

Therefore, based on the needs and interests of the students, the advisors could initiate 

collaborative reading groups in the school. 

 2.5. Academic assistance plan. According to the student handbook,  

In an effort to make sure that all students make adequate progress, advisors will calculate, 

at the beginning of each block, credits earned for the year. Advisors will determine if the 

student is making adequate progress earning credit through projects, math, reading and 

writing plans. If the student is not on track for the year, they may be placed on an 

Academic Assistance Plan. 
 

Should a student be placed on an academic assistance plan, there were certain procedures to 

follow until the student was back on track. The student handbook revealed these procedures as:  

1. Meetings with their advisor and other staff to discuss interventions, goals, and plans 

for achieving those goals. 

2. If a student is still not making progress, as determined by the student assistance team 

and advisor, the parents will be contacted to set up a meeting with the advisor and the 

student assistance team. 

3. If adequate progress is still not being made, the student assistance team and the 

advisor will recommend the matter for referral for assessment to the MNCS Staff.  

The student and parent may make a presentation to the staff.  The staff may 

recommend the student find another educational setting. 
 

 

3. Learner-Centered Instruction 

Students occasionally come in to the school wounded from the traditional experience, and 

they are shut down.  Often, it takes about six months to … engage [them]. Sometimes, 

they‟re passive learners.  They come in and they say ... „I know I‟m used to doing the 

work. I‟m going to sit at the back of the school room.  And then, I do as little as 

possible ... (Dakota) 

 

 In the previous section of the results, I described the findings related to planning for 

learner-centered instruction. In this section, I will provide the results for how learner-centered 

instruction took place in the MNCS using multiple data sources. I will provide the findings for 

characteristics of project-based learning implemented in the school, orientation for new students, 
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project proposal process, project work time, reflective writing, and collaborative extracurricular 

activities.  

 3.1. Characteristics of the project-based learning implemented in the school. Based on 

the interview data, I identified characteristics of the project-based learning implemented in the 

school (see Table 4.11).  

 

Table 4.11 

Characteristics of the Project-Based Learning Implemented in the MNCS   

Characteristics  

 

1. Different students worked on different numbers of projects at a time.  

2. Some of the projects were worked on outside of school, such as taking piano lessons. 

3. Most of the projects were inter-disciplinary. 

4. There were large- and small-scale projects (based on the student's maturity level and 

ability).  

5. The projects presented authentic issues. 

6. The projects were student-driven, not standards-driven.  

7. Self-directed learning was key to the project-based learning in the school.  

8. The role of the advisors and parents was to guide the students throughout projects.  

9. Math, reading, and writing were the three pillars of the project-based learning. 

10. The projects were highly individualized to the students. 

11. The students' desires and passions for learning were the starting points for the project 

designs.   

12. The projects required research and in-depth investigation of the phenomena being 

studied.  

13. The students were to use multiple resources to complete their projects.  

14. The process was considered to be more important than the end product/artifact. 

 

  

 In their interviews, the advisors emphasized projects being self-directed as an 

overarching characteristic of the project-based learning implemented in the school. In her 

interview, Nancy described the two different types of project-based learning implemented in 

schools. First was the teacher-directed, project-based learning during which the teacher told the 
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students to do a certain project – how they did the project was up to them; however, all of the 

students had to complete the project on the same topic. Second was the student-driven process in 

which the students were the ones who decided their own path in terms of which projects to do 

and how to do them. Nancy concluded that their project-based learning environment was student-

driven. Similarly, by emphasizing the student-directed process, in his interview Craig pointed out 

that their school implemented “true” project-based learning.  

 3.2. Orientation for new students. During the interviews, the participants discussed the 

orientation process within the project-based learning environment for new students. They 

discussed that, when a new student entered the school, the first thing the advisor did was to help 

the student get used to project-based learning. For the first couple of blocks, a student worked on 

simple projects just to learn the process of how to write a project proposal, use resources, create 

artifacts, and present the overall project. During this process, the interview data indicated that 

advisor‟s involvement was high, so that the advisors could fully guide the student in regard to 

learning each step of the process. *Dee described the orientation process in her interview:  

[For] new students coming in, we spend the first probably two blocks … they think they 

are doing projects to learn stuff; they are actually doing projects to learn the process, not 

to learn information. And, so, we work really hard with those first couple projects 

walking them through how you design a quality project, ask the right questions, 

brainstorm, make sure that you have … credible resources, you know, how you come up 

with the task list of what you need to do in order to complete that particular task. And, so, 

we walk them through that process. Some of the students, we can walk them through it 

once and they have it. Some of our other students, we have to walk them through it half a 

dozen times before they really internalize how to do a project [from] beginning to end. 

 

  In his interview, Dakota pointed out that the orientation process helped the advisors get to 

know the students better. He stated that,  
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[a]t the beginning of the school year, if we have a new student, obviously we are going to 

take some time to observe him and understand him as far as his learning dispositions or 

what his strengths and weaknesses are. So, it takes some time to develop that… And 

usually … when I meet a student for the first time at orientation and conferences with the 

parents, usually I‟ll have them list, even when I talk to their parents, I just have them 

write down 10 projects they‟re interested in doing. And I put this list in a folder; it is just 

a snapshot of, at least, what they are interested in. 

 

Therefore, the purpose of the orientation was to help students get used to this new learning 

environment and advisors to get to know the students better.  

  3.3. Project proposal. In their interviews, all of the advisors and administrators reported 

that the project proposal was a crucial step in getting the students started on their projects. The 

participants revealed that the students‟ passions and interests – not standards – were the two 

starting points for designing the project proposals. Additionally, individual factors, such as 

learning styles, abilities, and areas of needed improvement were taken into consideration when 

designing the project proposals. Interview data revealed that in most of the cases, the advisor‟s 

involvement in the project proposal was minimal; however, whenever necessary, the advisor 

could become more involved. According to Dakota,  

I got kids who do a lot of science and social studies. And I have other kids who are just 

the opposite. So, you have to make sure you are working with those individual students 

and interacting with them toward the standards, requirements, and … project.  

 

  In his interview, when pointing out the similarities between how the project proposal 

process was implemented in the school and the real world, Dakota said, 

Initially, it‟s learning the process more than anything, and if you look at the proposal 

form [on Project Foundry], it was developed as a natural sequence of how you do 

anything in real life. I mean, first you have an idea of something you want to accomplish, 

then … you have to narrow it down to … what questions do you want to answer? What 

things would you like to accomplish related to this project? You have to look at where 

you‟re going to get your resources, and then you …  have a task list … if you want to 

accomplish … [a] big project that has on it … what it is [that] needs to be done first, 

second, third and fourth. … So, I think … the whole project proposal form and process 

… [are] a natural process of completing any project in school or out of school. So, it‟s 

really designed to be … a natural way of doing things in the real world. 
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Hence, the project proposal helped students to get started on the projects by outlining their ideas 

in an authentic way.  

  In their interviews, a majority of the participants pointed out that writing the project 

proposal required the students to be creative. For students having problems in terms of coming 

up with ideas and writing project proposals, interview data revealed that the advisors preferred to 

initiate the project proposal process after discussing the students‟ interests and needs with them. 

Interview data revealed brainstorming as one of the ways by which to help the students begin to 

think about what they would like to do in the project. Therefore, when the students and advisors 

met to discuss the project proposal, they often mapped out ideas on paper. However, in their 

interviews, the advisors indicated that they encouraged experienced students to write up the 

project proposals on their own. In both cases, the advisors reviewed the proposal and provided 

feedback in order to improve the proposal quality. Nancy described how she approached 

designing the project proposal in her interview.  

[I]f a student comes to me and wants to do a science project, I am going to start by 

interviewing that student … [to find] out … „what are you interested in learning about?‟, 

„how big of a science project do you want this to be?‟, and „what do you already know 

about this?‟ so that I can start from where they are at and move them forward, rather than 

forcing them to do a whole bunch of background stuff that they already know or skipping 

all the background stuff and then finding out they didn‟t actually know all of that. If that 

happens, then their final product is not going to be as robust as it could have been, 

because they didn‟t know the information.   

 

In his interview, Jake discussed how he guided students‟ projects toward meeting state 

standards. 

It‟s my job to inform them that, „Okay, so you‟re halfway through 10
th

 grade. You have 

done a lot of history, geography, and social studies types of projects, but you‟ve done 

very little science projects. If you don‟t start doing some science projects, you‟re putting 

your ability to graduate in jeopardy, so you need to start doing science projects.‟  
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Elaborating on Jake‟s ideas, *Ron pointed out the importance of student choice when designing 

projects by emphasizing the balance between students‟ interests and the required standards to be 

met.  

So, not every student is going to understand biology, for example, after a nine-month 

period of taking biology. It might take four years, but, they … have to show that they 

understand these standards in some project or another at some point in time, and this 

whole idea of self-directedness is a lot of choice where the students have the autonomy to 

make decisions about how they are going to do this … [In this school], we are looking for 

a change in attitude for the students … [T]hey become extremely motivated when they 

can research items of interest. And, we always start with students‟ interest, and then the 

advisor‟s job is to draw in content areas to that interest so that they discover and explore 

projects that are not only things of their interest, but also … how… their interests tie into 

various understandings … of their world.  

 

Similarly, in her interview, Nancy also described how the advisors balanced students‟ interests 

and state standards.  

So, if a student comes to me, maybe they hate science and they love art, so what I‟m 

going to try to do is I‟m going to say, „Well, the state still says you have to have science, 

there is no way around this.  You have to have science to graduate.‟  So what we really 

try to do then is we go back to that PLP for the student and we say, „All right, we know 

you have to meet this criteria, you can‟t get around it, but we know you like this, so let‟s 

see if there is some way we can connect those two things, see if there is some way we can 

build your interest into meeting those criteria.‟ 

 

Therefore, although the advisors considered the fact that students needed to meet certain 

standards, they tried to make sure that students, not standards, drove the projects.  

As mentioned previously, based on the interviews, how each advisor implemented the 

project proposal varied. However, I came up with a snapshot of the project proposal process 

based on the project proposal form on Project Foundry and the interviews in order to help the 

readers envision the overall process (see Figure 4.6).  
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Figure 4.6. A snapshot of the project proposal process. 

 

  3.4. Project work time. During their interviews, the advisors described how students 

worked on their projects until they finalized them. Based on the interviews, I will present the 

findings for students‟ project work time in this section. Upon approval of a project proposal, a 

student began working on the project. During this time, the advisor‟s role was to coach or guide 

the student however needed. During the process, in their interviews, the advisors indicated that 

they monitored individual students‟ overall progress and intervened whenever necessary. The 

advisors also revealed that students were asked to enter their time logs into Project Foundry on a 

daily basis or for a certain period of time in order to document what they had completed. The 
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analysis of the student handbook also indicated that students were to write a description of work 

and time completed in their time logs. In this sense, the time logs were considered a major source 

by which the advisors monitored student progress toward completing a project.  

  Based on my analysis of the student handbook, students could also work on their projects 

at home with the guidance of their parents. According to the student handbook,  

MNCS understands that at times it is advantageous to have students work on a project at 

home.  Students planning to work at home must have their parent/guardian arrange the at-

home work with their advisor prior to it occurring. Requirements include a signed 

proposal form, project time log, a project journal, attendance of at least one day per week, 

and presenting the work completed to the advisor immediately upon return to school.  

Students failing to meet these requirements will meet with their proposal team to 

determine a plan.   

 

However, during member checking, *Dee clarified one point about students working at home:  

… [W]e had to work closely with the Minnesota Department of Education on creating a 

new student attendance policy to address work from home.  Originally, we needed to 

mark students absent if they were not „at school.‟ We were able to show that the students 

were required to document the work at home and to meet state requirements, we must 

utilize a tracking sheet to show credits earned. We do not allow students to work at home 

until they show us that they can responsibly complete projects, do quality research, and 

document their learning. (*Dee, personal communication, September 10, 2012) 

 

Therefore, based on the needs of the students, the school made such arrangements for project 

work time.  

  3.5. Reflective writing. In his interview, Dakota described reflective writing as one of the 

essential pieces of the learning completed within the school. Some of the ways in which the 

students utilized reflective writing were in completing time logs, writing a summary piece at the 

end of each project, and other writing tasks. In this sense, reflective writing took place in many 

different contexts in the school. For reflective writing at the end of each project, during member 

checking *Dee pointed out that,  

 



125 

 

The staff requires a reflection at the end of each project. Reflections should reflect the 

amount of time, learning and personal growth. As students get older and projects get 

larger, reflections get longer. Senior reflections should focus on their personal and 

academic growth over their career at MNCS. I personally believe that their reflection of 

their own growth is one of the most meaningful pieces of work. (*Dee, personal 

communication, September 10, 2012) 

 

  In her interview, Lucy emphasized the importance of personalization within the reflective 

writing process. For example, the writing pieces were personalized to the students‟ levels of 

writing and interests. Still, Lucy stated that some rules existed, such as how many writing pieces 

a student finished in a year or block. Therefore, similar to projects, the advisors‟ role was to 

balance between students‟ interests and such requirements.  

  3.6. Collaborative extracurricular activities. The interviews revealed that a majority of 

the advisors preferred individual projects to group projects in the school. Nancy explained one of 

the reasons in her interview.  

[T]here is generally one person who does the project, and then everybody else kind of sits 

around and waits for that person to do the project, like somehow they all know who it‟s 

going to be … [T]hey all know it‟s going to be … [a certain student in the group] and so 

then they just wait for [that student] to do it, because they know he will.  

 

Similarly, *Dee pointed out several problems with group projects in her interview. 

[A] lot of the time in group-based projects … one student ends up carrying most of the 

load and doing most of the work. And I have a real tough time with that. … [E]ven 

though they do their individual time logs and stuff, it‟s tough… [t]o give them credit 

because only one is doing all the work. So, I‟m going to want to give [that one] a lot of 

credit, the one who is doing very little, I want to give a little credit ... And I find the ones 

who work best in groups are the ones who are also incredible independent learners, and 

the ones who are not doing anything in the group, if I put them all together, they would 

never get anything done. 

 

Therefore, this unequal distribution of labor within the group projects and difficulty in assessing 

individual learning outcomes forced the advisors to mostly choose individual projects over group 

projects in the school.  
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  During their interviews, when asked about the positive benefits of group work, which 

included gaining social skills, the advisors referred to the collaborative extracurricular activities 

where the students worked in teams to accomplish certain tasks. In his interview, Dakota 

discussed that, because such activities were the ones that interested students the most, they did 

not face real collaboration issues or group conflicts. For example, Jake stated that most Fridays 

were designated “Experience Fridays,” during which the students engaged in group activities for 

life-long learning skills. Aaron described such group activities in his interview:  

Sometimes Fridays, sometimes more than Fridays, sometimes it‟s a weekend, but yeah, 

we use the Fridays as that, those life-long learning experiences. It‟s just easier for us to 

do one day a week, because then it‟s easier for scheduling. They aren‟t missing all of the 

content areas if they‟re gone. If they‟re gone a Monday, they‟re going to miss math and 

reading on a Monday. On Fridays, they aren‟t going to, because we make it where we try 

to keep those content areas more structured Monday through Thursday, and then on 

Friday we‟re more flexible.  So it allows them to leave the building without getting 

behind… 

 

  On these days, each advisor could come up with an experiential activity, and interested 

students participated in these activities. Based on the examples provided by the advisors during 

their interviews, such activities included participating in student congresses, doing community 

service activities (e.g., students could go to elementary schools and do peer tutoring), being 

involved in reading groups, attending advisor-led presentations, doing robotics, watching 

appropriate movies, going to a museum, working in a greenhouse, going to an orchard, going on 

a trip, and working in the school shop where students designed a super mileage car. All of these 

activities were considered to be a part of the student‟s academic achievements. Therefore, 

according to Jake, a student could do a project proposal for any of the above activities and, as 

long as it was approved by an advisor, get credit for it.  
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4. Learner-Centered Assessment 

… to expect students to set the bar really high for themselves is not realistic, but I can‟t 

really accept the bar too low. So part of my job is to set an appropriate criteria or mastery 

level of what I want to see at the end of the projects. (Craig) 

 

 The previous section provided the findings for how the school implemented learner-

centered instruction. In this section, I will explain the results related to learner-centered 

assessment. Using multiple sources of evidence from the data, I will specifically describe 

formation of proposal teams, formative assessment and summative assessment, required public 

project presentations/exhibitions, mastery judgment, earned credits, and accomplished standards. 

I will also explain assessment of math, reading and writing, earning credits through college 

courses, and assessment of students‟ hopes.        

 4.1. Formation of proposal teams. In his interview, Derek discussed that every year, the 

advisors were matched up with other advisors to form proposal teams (two to three advisors per 

team). He stated that before this system was created, a student‟s project was only evaluated by 

the student‟s general advisor, which caused concern about subjectivity. This concern led to the 

creation of the teams. Interviews revealed that the only exception to the team rule was projects 

that required less than 20 hours to complete, as these were still only reviewed by the student‟s 

general advisor. Craig described the potential benefits of proposal teams in his interview.  

Now, the neat thing, I think, that we do with the proposal team process where we work 

with another advisor, is … accountability… [Dakota] … is my proposal team partner this 

year and it‟s different each year. We rotate who our advisory partner is, so we‟re not 

working with the same person every year. So I might look at a project and I might think 

it‟s awesome, we did a great job on it, there is nothing wrong with it, thumbs up, great, 

where he might look at it and say, well … they really missed this part of the project and 

they didn‟t do a very good job, and it comes from our background as [Dakota] is coming 

from … an English teacher‟s background and I‟m looking at it from more of a math 

background. So, he‟s going to look at different things than I am, just based on his 

background in regard to what he knows and what he understands. So there is some 

accountability there when you know they‟re having more than one person look at the 

project and analyze it.  
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Similar to Craig, Derek also pointed out some benefits of having multiple evaluators in his 

interview.  

When they [students] go to the evaluation team, the project is evaluated by other people. 

… I am always going to be biased for my own kids, but they are not. So, sometimes I 

might feel it‟s too critical, but then we can have discussion or an argument or whatever 

you want to call it, and it‟s okay. We can decide what is fair for the student, and I can 

give input on what the student needs. The other person can give input on what is 

reasonable and what is fair.  

 

Therefore, having multiple evaluators could potentially minimize bias in the evaluation of the 

projects.  

  4.2. Formative assessment.  During their interviews, the participants discussed multiple 

ways by which to evaluate student performance on the projects in the school. *Dee identified 

student observation as a key formative assessment method. To this end, she stated that the 

advisors worked closely with the students, and discussed their progress with them constantly to 

have a general idea about their current status in projects. Based on observations of students, the 

advisors were able to provide feedback for improvements to each student. Additionally, Derek 

pointed out assessment of students‟ time logs as another method. In his interview, he stated that 

the advisors read the students‟ time logs to see what the students had accomplished each day, or 

for a certain period of time, and then provided feedback whenever necessary, which was a 

formative assessment.  

  4.3. Summative assessment. In their interviews, the participants indicated that, once a 

student submitted his project for evaluation, a summative assessment took place. As reported 

previously, if a project required less than 20 hours to complete, the student‟s general advisor met 

with him and evaluated the project. However, if the project took more than 20 hours to complete, 

then at least two advisors viewed the student‟s presentation, reviewed the materials created 

(including reflective writing piece), and asked the student questions in order to evaluate how 
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much the student had learned. Dakota described this summative assessment process in his 

interview. 

When they sit down with their two advisors … they have to … walk us through the 

information. We‟ll ask them the kind of the defining questions that they proposed to start 

the project. We‟re asking them to tell us that they really have to teach us and defend what 

they learned during the process. Often times, they‟re using their artifacts … to kind of 

walk us through … [what] they have accomplished. Every student must go through this 

process to finalize the project and get credit. They have to show us that they have 

mastered the process, the knowledge that they actually said they were going to pursue. 

 

This type of summative assessment required students to verbally defend what they had done in 

the projects. Advisors‟ questions further helped students to reflect on their learning, which 

helped the advisors make a fair mastery judgment.  

  One of the other important outcomes of the summative assessment was identified as the 

feedback that the students received from the proposal team as Craig described in his interview: 

I think the feedback that they get from us on the proposal team is really … important … 

because … it‟s the type of feedback that they would get from a boss … or a college 

professor. … And instead of just getting a grade on a paper, they‟re getting an honest 

assessment like, „You know that you‟re a really good writer and I really like your writing, 

but you really need to work on finding better resources for your research.‟ Like, you 

know, „You use too many websites and I want you to utilize books. I want you to utilize 

magazines or whatever for these resources.‟ So that feedback that they are getting from 

us – good and bad – is really powerful because it‟s the type of feedback that they‟re 

going to get in real life.  

 

Therefore, the assessment itself was a learning experience for students to improve. 

 

 4.4. Required public project presentations/exhibitions. Analysis of the student handbook 

indicated that the school provided guidance for students to improve their public presentation 

skills. According to the student handbook, the students were to conduct one public presentation 

and one public exhibition for each grade. The performance would be evaluated by the 

participants, including the advisors.  The student handbook also revealed that students who failed 

to meet certain standards in their presentations/exhibitions would be asked to re-present.  
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 Additionally, the school expected increasing quality of the presentations for increasing 

grade levels based on the student handbook. The criteria for such presentations for each grade 

level – including the detailed criteria for sophomore, junior, and senior projects – are outlined in 

Table 4.12 based on the information provided in the student handbook. It is important to note 

that criteria for each grade level were built on the criteria from the previous grade level. For 

instance, criteria for 12
th

 grade were in addition to the criteria for 11
th

 grade.  

 

Table 4.12  

Criteria for Students’ Public Presentations  

Grade level  Length  Criteria  

 

6
th

 and 7
th

 grade  

 

5 min. 

 

Any individual/group project upon pre-approval of the proposal 

team 

Individual or group presentation 

Documented hours and used resources along with the quality of the 

speech  

 

8
th

 grade 

 

5 min. 

 

0.5+ credit project (individual/group) 

Individual presentation 

Creativity and authenticity of the project and resources used 

 

9
th

 grade  

 

5 min. 

 

0.75+ credit project  

Inter-disciplinary project  

Extensive research and problem-solving  

 

10
th

 grade  

 

10 min. 

 

1+ credit project  

Community involvement (including use of community experts as 

resources) 

Project rubric 

3-page research paper (aligned with the project rubric)  

 

11
th

 grade 

 

15 min. 

 

1.5 + credit project  

5-page research paper (aligned with the project rubric) 

 

12
th

 grade 

 

25 min. 

 

3+ credit project  

10-page research paper (aligned with the project rubric) 
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  4.5. Mastery judgment, earned credits, and accomplished standards. When asked about 

how the advisors decided on mastery in the interviews, Dakota stated that “… [students] have to 

be able to teach back and basically verbalize [what they have accomplished] and create artifacts 

to show they‟re learning. So, they have to defend their little projects.” Similarly, Aaron described 

how he made mastery judgments in his interview.  

I think the mastery comes from … show[ing] that you‟ve learned something. … You 

have to do it or at least help somebody else do it. … I‟d say to show me that you‟ve 

mastered something, I want to see you teach it to somebody else.  

 

In her interview, *Dee also pointed out the importance of students‟ defending what they did as a 

good indicator of mastery. 

So, I need students to be able to verbally explain to me what‟s going on. I can have a 

student hand me, you know, a beautiful packet of materials that they‟ve created, but if 

they open it up and I start asking them questions on the information and they cannot 

explain to me what‟s in there, then they have not done the mastery learning, they have 

done copying and pasting [information from other resources]… 

 

Similarly, Debbie discussed several considerations for making a mastery judgment.  

Well, I think we look at, overall, their abilities, their individual abilities and we look at 

their time logs, the final product, what they can explain to us, what they internalized, … 

how they generalize what they have done, what they have learned, and how they can 

relate it back to show us that they understand it. [They need to show us that they] learned 

this and feel like it is something they can use, something they have achieved.  

 

Therefore, mastery judgment required the advisors to think back to the whole process, not only 

the presentation that students made. When making the final mastery judgment, in her interview, 

*Dee reported that the proposal team sometimes used a rubric or checklist, especially for the 

senior students. However, in most of the cases, the advisors used the project proposal form on 

Project Foundry as a checklist to guide the process of assigning credits and standards. 

  In their interviews, the participants described that the assessment process started when a 

student submitted his project proposal. However, mastery judgment, certification of earned 
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credits, and accomplished standards were finalized after meeting with the proposal team for the 

project finalization. In her interview, Marry stated that, at the end of this meeting, the proposal 

team discussed the number of earned credits and standards for the project. The students were also 

provided the opportunity to comment on this assessment process during this discussion. In his 

interview, Derek stated that if a student defended and supported his arguments, then the proposal 

team could consider assigning more credits or standards to the student. Therefore, room for 

negotiation existed between the proposal team and student in terms of earned credits and 

standards during the summative assessment process. If the proposal team decided that the student 

did not show an attainment of the mastery level, then after providing enough feedback, the team 

could ask the student to revise parts of the project. If such an instance occurred, then the project 

evaluation recommenced after the student made the necessary revisions. Lucy described an 

example of such cases in her interview.  

Sometimes they get told, „You couldn‟t answer a lot of these questions.  You need to go 

back and spend a few days reviewing some of this information, and you need to develop 

some more slides. You need to be more aware of what it is that you are supposed to 

accomplish with this project. Or you didn‟t answer these questions. You need to find the 

answers to these questions. You need to come back and review with us what you have.‟ 

 

As described earlier, with the feedback that the students got from their proposal team, they 

would be able to improve on their projects and their learning to present them whenever they were 

ready.  

  The interviews with the participants indicated that, if the proposal team decided that 

mastery had been met, the next step was the certification of the credits and standards. In her 

interview, Nancy stated that the state standards were built into Project Foundry; however, they 

were not as detailed as the actual state standards. Some of the advisors in the interviews pointed 

out that having several standards and sub-standards was confusing for them as well as the 
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students. To combat this confusion, Nancy stated that the school came up with a list of categories 

for each subject area in order to make it easier to understand the standard and category to which 

it belonged. This list had been embedded in Project Foundry to track the students‟ progress 

towards the state standards.    

  4.6. Assessment of math, reading, and writing. As mentioned previously, in their 

interviews, both the advisors and administrators indicated that the school did not implement 

project-based learning for math education. Therefore, the assessment used in math was different 

from the assessment used for the projects. As pointed out previously, ALEKS Math was used as 

the major tool by which to evaluate student learning in math. In her interview, Lucy described 

how the students were assessed in regard to their math standards in the school.  

Well, with math, our students are in a computerized program that assesses their learning 

almost daily. … [A]bout every 18 or 20 topics, there is an assessment. … [T]hey can 

either go forward or back, but, essentially, what we are requiring students to do is attain 

an 85% mastery before they can move on to the next level in math. So, they not only have 

to complete 85% of the topics, but they also have to complete an assessment that says 

that they‟ve mastered that 85% of the topics.  

 

 As students had to document certain progress in math, according to the student handbook, 

“[s]tudents not making math progress may be advised to complete math work on Fridays or to 

work with a parent at home”.  

 Similar to math, reading and writing also used different forms of assessment in the school. 

According to Lucy,  

… as far as their reading is concerned, we pretty much assess their learning by the 

writing that they do that‟s incorporated into their reading plan. They have to write a 

summary or an analysis based on what they‟ve read, so you can easily tell if they are 

understanding and comprehending the book. Then the other piece of the reading is also 

the test that they do in the fall and spring to see if their reading is improving. So, we do 

… NWEA [Northwest Evaluation Association] in the fall and then again in the spring to 

measure their progress in reading and the language arts of skills. That gives us an idea of 

whether they are truly on track with growth in their reading. If we feel like their analyses 

and their writing isn‟t complete and they‟re not doing a good job with what they are 
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doing … we can sit down and discuss the books with them as well. … [A]t the end of the 

year, they have to do an interview with the reading team and go through all of the books 

that they read. … [A]s we read through their summaries and analyses, if we feel like 

things aren‟t clear and they need to do more, then we can question them and get their 

input. So, they won‟t get full credit for the reading until they have completed the 

interview with the reading team and have gone through all of their writing and 

assignments on the books that they have read. 

 

Therefore, writing and reading were integrated in the school, and they required students to 

complete certain tasks (i.e., following the reading plans, doing a certain amount of writing) to get 

credits.  

 4.7. Earning credits through college courses. In addition to getting credits through 

projects and extra-curricular activities, based on the analysis of the student handbook, students 

could choose to attend a post-secondary institution and get college credits to be transferred to the 

school credits. The student handbook revealed that a three-credit college course corresponded to 

a one-credit project in the MNCS. However, students could secure more credits if they proved 

more documented time and effort in a college course.  

  4.8. Assessment of students’ hopes. In the interviews, when asked about how the MNCS 

measured student learning, *Ron described a different assessment method in addition to the 

formative and summative assessments in the school.  

[P]arents noticed a change in their [students‟] attitudes, the students noticed a change in 

their attitudes, and the advisor noticed a change in their attitudes. So, we are not talking 

about any kind of real psychometric measure here, we are talking about observations. We 

have observed very clearly that a number of students did change their attitude toward 

school and learning, but there was no real measure of that. Eventually, however, [we 

came up with] …. an idea of measuring a variety of things what we called the Hope 

Survey, which we use to measure the student‟s increase in dispositional hope. That 

changed everything because then we did have an actual measure, which we could tie to 

actual interventions that were taking place in the school setting. So, that‟s one aspect of 

things that we wanted to deal with and could couple with the other things that we are 

looking at as far as the outcomes from the students in regard to life-long learning skills.  
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According to the Hope Survey website, the major purpose of the Hope Survey is as follows:  

The Hope Survey is a unique tool, which enables schools to assess their school 

environment through the eyes of their students by measuring student perceptions of 

autonomy, belongingness and goal orientations as well as their resulting engagement in 

learning and disposition toward achievement. The Hope Survey can diagnose whether a 

school culture has the components that encourage higher levels of engagement in learning. 

(“What is the Hope Survey?”, 2012) 

 

In her interview, *Dee referenced a study involving the Hope Survey by comparing the results of 

students in other schools and the students graduating MNCS.  

We actually did a study of students once they were out of New Country and their hope 

continued to grow up. We know that there were 30,000 kids that were tested with the 

Hope Survey [previously], and their hope continues to rise until ninth grade and then 

[decrease substantially]. [However], with our kids what we have found is that the hope 

continues to grow and then as they graduate it even continues to grow more once they get 

into post-secondary.  So, if we can get these kids truly believing in themselves, I‟m an 

absolute believer that these kids can do just about anything that they want to do. 

 

Therefore, the Hope Survey was an important measure of the schools‟ overarching goals.  

 

  Based on the interviews with the participants and findings as presented in this section, I 

created Figure 4.7 to provide the readers with a snapshot of the project-based learning 

implemented in the school. However, it is important to note that the process demonstrated in this 

figure is a simplified version of the actual project-based learning process. Additionally, different 

advisors showed slight differences in terms of the application of project-based learning in the 

school.   

 



136 

 
 

 

Figure 4.7. A snapshot of the project-based learning implemented in the MNCS. 
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5. Challenges with Learner-Centered Instruction and Assessment 

[Sometimes] the kid … won‟t tell you what they want to do… So that‟s a challenge as a 

kid refuses to open up. A kid refuses to trust that we‟re really trying to work for them. 

I‟m here to work for them. I‟m not here to work for myself; I‟m here to work for them… 

[Some of the students] … are not willing to step forward a little bit and step up a little bit 

[more in the process] ... (Nancy)  

 

 During the interviews, the participants were asked whether they faced any challenges to 

learner-centered instruction and assessment in the school. The participants revealed (a) students‟ 

mindsets, (b) time, (c) subject areas, (d) consistency across advisories, and (e) students‟ attitudes 

as major challenges to learner-centered instruction. They also pointed out (a) mastery judgment, 

(b) credits and standards, (c) subjectivity, (d) product versus process, and (e) time as challenges 

to learner-centered assessment, as summarized in Table 4.13. The remainder of this section will 

present the findings related to each of these challenges.  

 

Table 4.13 

Challenges with Learner-Centered Instruction and Assessment 

 Challenges Advisors/Administrators 

 

Learner-

centered 

instruction 

 

Students' mindsets 

 

Aaron, Dakota, *Doug, Debbie, Jake, Derek, 

*Ron, Derek, and Marry 

Time Aaron, Nancy, Craig, Dakota, *Doug, and Lucy 

Subject areas *Doug, *Ron, and *Dee 

Consistency across advisories Lucy 

Students' attitudes Craig, Jake, Dakota, Nancy, Derek, *Dee, 

Debbie, Lucy, and *Ron 

 

Learner-

centered 

assessment  

 

Mastery judgment 

 

Craig, Dakota, Jake, and Lucy 

Credits and standards Craig, Dakota, Debbie, Marry, and Nancy 

Subjectivity Craig, Dakota, *Doug, Nancy, and Marry 

Product versus process Dakota and Derek 

 Time Lucy, Dakota, *Dee, and Debbie 
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5.1. Challenges with Learner-Centered Instruction 

 5.1.1. Students’ mindsets. In the interviews, nine of the participants reported students‟ 

having a traditional mindset as one of the biggest challenges to implementing learner-centered 

instruction. The students who were used to a more traditional experience were identified as 

having a difficult time working within this new learning environment. *Ron explained how this 

challenged the advisors in his interview. 

The number one issue is training in the sense that the students become self-directed. … 

[In their previous] school[s] … they have been directed, totally directed: „Do this, do this, 

do it that way, oh no, don‟t do it that way, oh you have to do this.‟ And then they come to 

an atmosphere where they advise us as to what they want to learn about and it just all of a 

sudden blows their mind. They don‟t know how to act. They don‟t know what to do. 

They don‟t know what to say. So, it takes a number of months really of coaching to get 

students to become self-directed. ... And, of course, every student is different, so some 

[students] take to it right away, some take months and even years to figure out the 

process. So, that‟s one issue of going from traditional to the new methodology.  

 

 Similarly, getting the students to become creative was reported as being a challenge, 

which was also related to the students‟ traditional learning experiences. In their interviews, 

Derek, Aaron, and Marry described the importance of the students becoming creative in terms of 

coming up with new ideas for what kinds of projects they wanted to work on. Similarly, 

according to Dakota, project-based learning required creativity; however, some of the students 

had difficulties becoming creative and drawing their own learning paths in the school.  

  5.1.2. Time. Both the advisors and administrators (Aaron, Nancy, Craig, Dakota, *Doug, 

and Lucy) pointed out that time was a challenging factor when implementing learner-centered 

instruction. Although each advisor had a maximum of 18 students, each student could have 

multiple projects and, in some cases, that caused the advisors to feel as if they did not have 

enough time to work with each individual student when they encountered problems. For instance, 
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in his interview, Aaron described the challenge of finding enough time to track each individual 

student. 

Time probably would be the biggest one [challenge]. So, the time that‟s required to have 

a PLP with that many students and keeping them accountable for what they said they 

were going to do, that‟s probably the most difficult part for me, the most stressful part, 

because you want them to succeed, but you also have to make sure that you are tracking 

where they are. … So, I would say time without a doubt. … My biggest [challenge] here 

is the amount of time that it takes to do that and trying to do everything that we know is 

best for the students and then also do all of the stuff that the state says is best for the 

students.  

 

Similarly, in his interview, Dakota stated:  

 

And that‟s where the challenge is. It‟s not … [like] where you‟ve got, you know, 200 

students or 200 students going across, you know, through your classroom every day.  It‟s 

really juggling 200 plus projects simultaneously with all your other responsibilities.  And 

that‟s probably, you know, [a challenge], it takes time, you know. I‟ve been doing it for 

seven years.  But we bring teachers in sometimes, and they‟re overwhelmed with it very 

quickly. 

 

Therefore, finding enough time to work with so many projects simultaneously and provide 

enough feedback was a major challenge in the school.  

  5.1.3. Subject areas. In their interviews, *Dee, *Ron, and *Doug stated that there were 

some unique challenges that they faced in regard to specific subject areas, such as math, when 

implementing project-based learning. *Ron explained the challenge with math education in his 

interview:  

As far as math is concerned, that is a really difficult issue because again state math tests 

require our students to pass, to be able to do things that are in a traditional curriculum … 

[I]f students … don‟t pass those math tests, then the school is suspected, could even lose 

its funding, and so forth. … And so it was determined that because higher level math, 

especially when you get to the algebra one through calculus levels, it is very difficult to 

integrate those kinds of concepts into projects that were integrated into other things. On 

occasions, you could make use of the concept of whatever but, you couldn‟t in no way 

ever incorporate all of those math concepts into a variety of integrated projects, it‟s 

almost impossible to do. 
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Similarly, in her interview, *Dee discussed the unique challenge of math education, and 

explained why the school did not incorporate project-based learning for math. According to *Dee, 

some of the students came to the school with a two-year deficit in math from other schools, and 

the state required such students to move quickly in terms of meeting the state standards to 

graduate. In order to fill in this knowledge gap in a short amount of time, *Dee stated that the 

school began using the self-paced, online, math learning program, ALEKS Math, instead of 

having the students work on projects to accomplish the math standards.  

  5.1.4. Consistency across advisories. Based on the interviews with the advisors, I 

recognized that each advisor implemented learner-centered instruction with slight variations. 

According to Lucy, these slight differences resulted in challenges in terms of inconsistencies 

across advisories.  

Trying to be consistent across the advisories … is important and can sometimes be 

frustrating because approaches can be different, and while the advisors‟ beliefs are 

essentially the same, their techniques or strategies can be totally different. … I think the 

people who work in special education see it [inconsistencies across advisories] more than 

the advisors do because we work with children in each of the seven groups [each of the 

advisories in the school], so if one advisor is doing it one way and another advisor is 

doing in another way, it‟s not wrong, it‟s just not consistent and … it can create mixed 

messages for staff and students, too. 

 

As mentioned by Lucy, such inconsistencies could potentially result in further challenges as a 

result of mixed messages.   

  5.1.5. Students’ attitudes. In their interviews, nine of the participants reported negative 

student attitudes as one of the major challenges that they encountered when implementing 

learner-centered instruction. The interviews revealed that such attitudes resulted from the 

students‟ responsibilities and accountabilities as well as their levels of engagement during the 

learning experience. According to Lucy, it was important to “… hold the students accountable in 

regard to managing their time and resources and getting things done in a timely manner because 
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every student sets his own timeline for projects.” However, in his interview, Craig explained the 

challenges related to the students not being willing to be held accountable and responsible for 

their own learning. 

[In this school], there … [are] two core values: … one is choice and one is responsibility, 

and those can counteract each other because freedom is a good thing and [a] … part of 

project-based learning, where you‟re driving your own education.  … Now, the bad part 

of that is the … responsibility. … You are putting a lot of responsibility on the kid to take 

charge of his own education. … [S]ome kids come in and they‟re not ready to take over 

their own education, and when you walk around, you‟ll see kids wandering and being off 

task and not doing what they‟re supposed to be doing. They don‟t have that responsibility 

portion yet. And a lot of times that develops, so it‟s not like if they don‟t come in with it, 

we can‟t develop it, but that‟s probably the hardest thing and most negative thing.  

 

In addition to the students‟ responsibilities and accountabilities, Derek described student 

engagement as an important challenge in a flexible learning environment like MNCS. 

I guess probably the main concern … in our environment is keeping the kids engaged… 

[Y]ou are working with adolescents, and socializing is certainly an important part of that. 

But it is hard to get the student to do that and balance other things, because it isn‟t like. 

„Okay from 9:00 to 9:50 you have a class and you have to sit in a class and this material 

will be gone over and then from 10:00 to 10:50, you‟ve got another one.‟ Well, it‟s not 

that way [in this school]. It‟s very fluid [flexible]. So their idea of fluid sometimes is 

we‟re going to socialize all morning, and, to me, the most difficult thing is to make sure 

that they‟re actually engaged. 

 

Therefore, not all of the students were ready for taking such responsibilities and accountabilities 

that MNCS learning environment required.   

 

5.2. Challenges with Learner-Centered Assessment 

  5.2.1. Mastery judgment. In the interviews, making a decision about mastery judgment 

was identified as a challenge by the participants when implementing learner-centered assessment. 

Four of the participants (Craig, Dakota, Jake, and Lucy) reported that they found it difficult to 

decide whether the students reached a certain level of mastery when evaluating the projects. 

Below is why Lucy found determining mastery judgment to be a challenge.  
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I think it can be challenging … at times to prove that students are demonstrating 

[mastery] … because the topics that kids are choosing to do projects on are … so varied.  

It can be challenging. And, of course, what‟s mastery for a student who is a 6
th

 grader is a 

totally different concept than one who is in the 11
th

 grade, so there are different 

expectations for different age levels and levels of work. I mean, we don‟t expect 6
th

 

graders to do a 10-page research paper, but we expect 12
th

 graders to be able to find real 

research studies, analyze the data, and then relate that to a topic within their senior 

project. And, in the middle, you have like 9
th

 graders where we‟re saying, „Well you have 

to create a small research paper, or a paper that‟s based on evidence and research, not 

necessarily legitimate research, like a general medicine article, but a legitimate story 

where there are facts and evidence that you can use to support an idea or a theme.‟ So 

you have to understand what‟s needed at the different age levels. You have to understand 

what they‟re capable of doing cognitively with that position.  

 

Hence, as mentioned by Lucy, mastery judgment was not only a challenge in terms of different 

grade levels but also different subject areas for advisors.  

  5.2.2. Credits and standards. Similar to the challenges faced when deciding mastery 

judgment, in the interviews, five of the participants (Craig, Dakota, Debbie, Marry, and Nancy) 

pointed out the challenges that they faced when making decisions about how many credits each 

student earned, or which standards each had accomplished based on their performance on the 

projects. The participants reported that this challenge was compounded when the projects that the 

students were doing were outside of the subject areas of the advisors on the proposal team. In her 

interview, Marry described such challenges and explained how the advisors mitigated certain 

problems using communication.   

It‟s hard to give credit and see … how much credit they [students] get [for their projects]. 

I sometimes disagree on how much credit they should get in certain areas, but what we do 

is, if I don‟t agree with it, we [the advisors in the proposal team] talk it over and say that 

he had this and this and this, but he didn‟t provide [this] to us or he didn‟t have this, this, 

and this. So, we kind of make a compromise, and talk about it. 

 

Therefore, to address this challenge, the advisors asked for help from each other when the special 

expertise of a certain advisor was needed in the school. 
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  5.2.3. Subjectivity. As discussed previously, in the school, project-based learning was 

utilized, and performance on projects was used as an indicator of learning. Therefore, the 

progress that a student showed during a project and the artifacts that he created at the end of that 

project were major data points for the assessment. In their interviews, five of the participants 

(Craig, Dakota, *Doug, Nancy, and Marry) discussed potential subjectivity as a concern for such 

an assessment. Nancy described how the school eliminated potential subjectivity by using 

multiple raters to evaluate projects. However, she stated that there were still areas that the 

advisors evaluated on their own, a method not consistent across the advisories. In her interview, 

she stated:  

Advisors were assessing the students on their own basis, so, in other words, each advisor 

was doing it differently. Eventually, what they did with the problem of advisors assessing 

them differently was to create the committee, two advisors and [maybe] a third adult will 

be on the committee in order to assess the project. That allowed them to get different 

perspectives, rather than a single perspective. So, that issue was solved by using that 

method, but each advisor still has to assess the students on some of the life-long learning 

skills, and it still might be done differently from one advisor group to another, so that‟s a 

huge issue. How do we gather everybody on the same page?  

 

Based on Nancy‟s explanation, although use of multiple raters decreased potential subjectivity in 

the assessment process, a certain amount of subjectivity remained in advisors‟ assessment of 

student learning.  

  5.2.4. Product versus process. Both Dakota and Derek voiced concern over the 

contradiction between product and process when assessing student projects in their interviews. 

As the number of hours entered for projects was a part of the assessment piece, such 

contradiction emerged. In his interview, Dakota stated that:  

You‟ll say, well, look at time logs and say, „Well, you put 40 hours into this, but you 

know, your product is bad.‟ Or you look at the product and say, „Wow, man, the product 

is amazing, but you only did 15 hours of work.‟ 
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Dakota pointed out that the advisors had to decide which item was more valuable when trying to 

make a fair judgment. Derek stated that the same issue existed also due to individual differences 

between students.  

You have some students who can do … [an] unbelievable project in two or three days.  

… [For] another student to complete the same project, it might take them two to three 

weeks. Well, the argument always has been and, I find it interesting, that the student who 

can do it in two or three days says, „Okay if I can do this project in two or three days, 

then I should have to spend a lot less time studying because I can get all this 

accomplished‟ and some of the staff members will go along with that, too. I mean if a kid 

really does this project that looks really great, but he did it in 25 hours, they will give him 

the credits to match the hours. Or they‟ll give them, „Okay, this is really polished and 

really looks pretty, so we‟ll give you an extra 10%, 15% or 20%.‟ … My thought is that 

if you have an exceptional amount of ability to accomplish things, shouldn‟t we still ask 

you to work and work maybe isn‟t the word, but shouldn‟t we ask you still to be fully 

engaged all through your school time to accomplish things? Maybe you can accomplish 

five times more than the other students, but shouldn‟t you be expected to do that because 

you can just be better for it in the end anyway? 

 

Therefore, there was a need for a balance to evaluate student projects in terms of the amount of 

work done and the quality of the end product.  

  5.2.5. Time. Previously, time was found to be a challenge in implementing learner-

centered instruction. It was identified as a challenge for learner-centered assessment as well. In 

their interviews, Lucy, Dakota, *Dee, and Debbie reported time as a challenge for them in 

assessment. They pointed out that the assessment of student work required a lot of time, since 

they had to read each individual time log as well as evaluate the quality of the project at its end. 

In her interview, *Dee stated that time was the toughest challenge when considering the amount 

of personalized learning taking place in the school. She pointed out that monitoring time logs for 

each of the students based on each project required a lot of time of the advisors. Similarly, in her 

interview, Lucy discussed the same challenge: 
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… Well, you have [many] students all doing their own thing. To keep track of where they 

are at and what they are doing at any moment in time can be challenging… So for the 

advisor, it is very difficult to be managing 18 different schedules over the course of the 

day, and then most of us have other duties and responsibilities … 

 

Therefore, with the advisors‟ other duties and responsibilities, time was identified as a major 

challenge in this highly individualized learning environment to keep track of learner progress.  

 Up to this section, I presented the results for the second research question: How were 

learner-centered instruction and assessment implemented in the MNCS? Table 4.14 outlines a 

summary of results for this research question. 

 

Table 4.14  

Summary for Research Question 2: Implementation of Learner-Centered Instruction and 

Assessment in the MNCS  

 

Category Summary of findings 

 

1. Overview of school activities 

 

1.1. Daily activities  Advisory meeting 

Project work  

Math  

Quiet reading 

Physical education 

 

1.2. Advisory meeting Non-traditional setting of the meeting room (not classroom-like) 

Flow of the meeting: Informal attendance, accomplishments, 

informal progress reports of projects, planning for school day, 

school-wide announcements, group-based activities    

Advisors as facilitators of meeting  

Advisors‟ promoting relationship  

Students from different grade levels  

Minor student misbehaviors during meeting time  

 

1.3. Senior students‟  

presentations 

Presentation rehearsals to the senior presentations team 

Professional setting for presentations  
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Crowded audience (school personnel, advisors, families, other 

students, and other community members) 

Flow of the presentation: Setting up, advisor introduction, student 

presentation, Q&A, and closure 

Students‟ being professional, self-confident, and comfortable  

 

2. Planning for learner-centered instruction 

 

2.1. Types of planning  Personal learning plan (PLP) 

Individualized education plan (IEP) 

Block plan 

Personalized reading plan  

Academic assistance plan 

 

3. Learner-centered instruction 

 

3.1. Characteristics of  

project-based learning 

Different number of projects at a time  

Some projects outside of school 

Inter-disciplinary projects 

Large- and small-scale projects  

Authentic issues in projects 

Student-driven, not standards-driven 

Self-directed learning  

Role of advisors and parents as a guide  

Math, reading, and writing as the three pillars  

Highly individualized projects 

Students' desires and passions  

Research and in-depth investigation  

Use of multiple resources  

Process more important than end product/artifact 

 

3.2. Project-based  

learning process 

Orientation for new students 

Project proposal to initiate the projects  

Project work time: Advisors guiding and monitoring the progress, 

completion of time logs, students‟ working from home 

Reflective writing 

 

3.3. Collaborative  

extracurricular  

activities 

Advisors‟ preference of individual projects over group projects 

Use of extracurricular activities to facilitate group-based skills  

Use of Fridays as “Experience Fridays” for group activities  

Project proposal serving as a ticket to these activities 

Project credits for extracurricular activities  
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4. Learner-centered assessment 

 

4.1. Assessment 

process 

Formation of proposal teams to assess students‟ projects 

Formative assessment: Student observation, time logs, and 

advisors‟ communicating with students for progress 

Summative assessment: Oral defense of students, advisors to view 

student presentation, review the materials created (including 

reflective writing), and ask questions to assess student learning  

Required public project presentations/exhibitions: Different criteria 

for different grade levels  

Mastery judgment, earned credits, and accomplished standards 

 

4.2. Assessment of 

math, reading and 

writing  

Math as non-project-based learning  

Use of ALEKS Math for math education: Mastery required to 

progress 

Some reading and writing activities incorporated within projects 

Integrated reading and writing activities 

 

4.3.Earning credits 

through college courses 

Students‟ taking courses at college level to help clarify their future 

career planning 

Three-credit college course corresponding to a one-credit project in 

the school: Room for negotiation for this ratio  

 

4.4. Assessment of 

students‟ hopes 

Hope Survey as a measure of the school‟s overarching goals: 

Autonomy, belongingness, goal orientation, and engagement in 

learning and disposition toward achievement  

 

5. Challenges with learner-centered instruction and assessment 

 

5.1.Challenges with  

learner-centered  

instruction 

Students‟ mindsets 

Time 

Subject areas 

Consistency across advisories  

Students‟ attitudes  

 

5.2. Challenges with  

learner-centered  

assessment 

Mastery judgment  

Credits and standards 

Subjectivity  

Product versus process 

Time  

 

 

 

  



148 

 

Use of Educational Technology Systems in the MNCS  

[Results for Research Question 3] 

When MNCS first began with the focus on project-based learning, we knew there would 

be massive amounts of recordkeeping necessary to track student achievement. We tried to 

work with a number of companies to produce tracking software, and finally found Project 

Foundry. The software developers worked closely with us to assist in all of our student 

tracking needs. Project Foundry has made life for a PBL advisor manageable, and gives 

parents the ability to check their child's progress. It gives us the flexibility to have all 

students become independent learners and managers of their time. Project Foundry has 

enabled us to minimize the paper work so we can spend more time with students. (*Dee) 

 

 In this section of the Results chapter, I will address the third research question of the 

study: How did the key stakeholders use their current educational technology systems to support 

learner-centered instruction and assessment in the MNCS, and what improvements would 

advisors and students like to see in those technology systems?  To address this research question, 

I will present the findings for its six sub-questions:  

1. What functions did the current educational technology systems provide to the key  

stakeholders?  

2. How did the advisors use their current educational technology systems?  

3. What suggestions did the advisors have to improve their current educational 

technology systems? 

4. How did the students use their current educational technology systems?  

5. What suggestions did the students have to improve their current educational 

technology systems?  

6. How did the parents and system administrators use their current educational 

technology systems? 
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Using various data sources including school documents, interviews, observations, educational 

technology systems, the focus group interview, and the student survey, I will explain how the 

key stakeholders used their current educational technology systems, and what improvements 

advisors and students wanted to see in those technology systems.  

 I will start with describing the functions of educational technology systems used in the 

school. There were two major educational technology systems used in the school: ALEKS Math 

and Project Foundry. ALEKS Math was a self-paced learning tool used for math education only. 

Therefore, the major focus of this study was to investigate Project Foundry as the main 

educational technology system used to facilitate the project-based learning environment in the 

school. Although the focus of this study was not on the use of ALEKS Math, I will still briefly 

discuss its functions in the first section, as it will yield some implications for future research to 

improve the PIES design theory related to functions for math education. At a high level, in the 

results for the first and second research questions, I already described how ALEKS Math was 

used by the major stakeholders. As Project Foundry was the primary educational technology 

system investigated in this study, in the remaining parts of this section, I will provide the detailed 

findings for the advisors‟ and students‟ use of Project Foundry, along with their suggestions for 

improvement. This chapter will end with a brief description of the findings for how parents and 

system administrators used Project Foundry in the school.  

 

1. Functions of Educational Technology Systems Used in the School 

  In this section, I will briefly discuss the functions that ALEKS Math provided to the 

primary stakeholders based on the system analysis, and the information gathered from its official 
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website. I will then detail the functions of Project Foundry based on an investigation of the 

system itself, as well as its website.  

 1.1. Functions of ALEKS Math. As revealed previously, ALEKS Math was identified as 

the computer-based instructional tool used for math education in the school. According to the 

ALEKS Math website, the program provides the following:  

1. Individualized assessment and learning for grades 3-12 

2. Adaptive environment avoids multiple-choice questions 

3. Detailed progress monitoring on student mastery of common core and state standards 

4. Fully bilingual courses available in English and Spanish 

5. QuickTables - Math fact mastery program (“ALEKS for K-12 Schools and Districts”, 

2012) 

 

  As I was provided with an account allowing me to access data for all of the advisories, I 

also conducted a brief analysis to reveal functions of ALEKS Math from an advisor perspective. 

In the main menu for the advisors, there were several menu items as described in Table 4.15. In 

addition to these functions, there was a link to the ALEKS community where educators were 

able to share best practices, ideas, and comments with each other, similar to a professional 

discussion board. In addition, there was a link to ALEKS training, where the company listed the 

complementary live training sessions for using ALEKS Math. There were also two other 

functions: a class forum function where the advisors could initiate a discussion forum within the 

class, and a messaging function for communication. In her interview, *Dee indicated that 

ALEKS Math did not provide any functions for transferring data to Project Foundry. Therefore, 

the advisors had to manually enter the data from ALEKS Math into Project Foundry, similar to 

entering scores from standardized tests.  
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Table 4.15  

Functions of ALEKS Math for Advisors  

Menu item Functions 

 

Home 

 

Use a dashboard (welcome text and messages received) 

View the tasks that could be accomplished by the advisors using ALEKS Math  

 

Class admin 

 

Customize specific classes  

Control basic account settings 

Access specific class resources (add/edit) 

 

Reporting 

 

Use reporting options including pie chart, bar chart for time, topic, knowledge, 

assignments, and standards   

 

Taking actions 

 

Schedule, customize, and cancel assessments 

Create and delete quizzes  

View and create worksheets 

 

QuickTables
14

  

 

Create and edit QuickTables, QuickTables assignments, assessments  

Get QuickTables reports  

 

School admin 

 

Administer upper-level settings across different classes and advisors registered 

within the school 

 

Advanced  

 

Enter an advanced module - providing more advanced functions for the 

advisors but less intuitive  

 

 

  1.2. Functions of Project Foundry. Based on my analysis of the system, I identified four 

different interfaces for different stakeholders in Project Foundry: student, advisor, coach (i.e., 

parents), and administrator. Figure 4.8 summarizes the functions that Project Foundry provided 

to key stakeholders. The names of the functions and their descriptions were primarily gathered 

from the Project Foundry Help Center for different interfaces, and such functions were supported 

by my analysis of the actual system.

                                                 
14

 Mastery program for addition, subtraction, multiplication, and division with ongoing 

assessment, feedback, and review of progress.   
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Functions 

 

 

Brief description of functions 

 

Advisor 

 

Student 

 

Coach 

 

Admin 

Projects  Review project request and status; approve, return, assign, pre-populate, and 

post to join projects 

    

Tasks Add and revise tasks assigned for the projects     

Time logs Write time logs (students), and review time logs (advisors)     

Calendar Keep track of events and project tasks      

Journals Write, read, and respond to the journals      

Messages Send or receive messages     

Results Attach a final result (artifact) of the project     

Assessments Take assessments (students), create and assign assessments (advisors)      

Performance Get reports, transcripts, charts to monitor students‟ progress     

Portfolio Create (students) and view (advisors and coaches) student portfolios to showcase 

project artifacts  

    

Feedback  Provide feedback using several functions such as messages, project proposal 

form, and journals  

    

Learning plans Manage students‟ learning plans      

System 

management 

Manage users, groups, forms, learning targets, credits and grade options, 

learning plans, calendars, scales, custom attributes, school settings, and others 

    

 

Key:   

Functions for the advisors are represented with orange boxes: 

Functions for the students are represented with blue boxes: 

Functions for the coaches are represented with green boxes: 

Functions for the administrators are represented with purple boxes: 

 

 

Figure 4.8. Functions of Project Foundry for advisors, students, coaches and system administrators. 
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2. Advisors’ Use of Project Foundry 

  In the previous section, I identified the functions of Project Foundry for different key 

stakeholders. In this section, I will provide the findings for how each advisor used Project 

Foundry to accomplish different tasks. In their individual interviews, almost all of the advisors 

reported how difficult it was to implement project-based learning before Project Foundry.  In the 

focus group interview, *Dee stated that Project Foundry was developed for the MNCS first, and 

then more and more schools started using it. As Jake pointed out, the school had been using 

Project Foundry for about seven years. During the focus group interview, the participants were 

asked how they used Project Foundry on a daily basis. The remainder of this section will present 

the findings based on the advisors‟ responses.  

  When asked in the focus group interview how the advisors used Project Foundry on a 

daily basis, Dakota stated that each advisor used Project Foundry differently; however, he 

indicated that they were very comfortable and satisfied with using Project Foundry for project-

based learning in the school. Dakota indicated that every two weeks, he printed the summaries of 

the time logs, as well as which projects were requested or active. He stated that he highlighted 

those on the paper, and used them as a starting point for the conversation with students for their 

overall progress.    

  In the focus group interview, Derek also stated that he used Project Foundry to check 

how much time students put into their projects. He also indicated that once every week or two he 

printed the activity report or project proposal to discuss with students individually, since he 

believed that students needed such reminders during the process. Derek pointed out that he also 

used Project Foundry for checking to see how many projects the students proposed. 
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  Similarly, in the focus group interview, Jake stated that he used Project Foundry for 

approving or denying projects, editing project proposals, and checking time logs regularly. Jake 

pointed out that being able to digitally do the project proposal form, and having access to all of 

the resources related to students‟ projects were benefits of using Project Foundry.  

  In the focus group interview, Lucy also discussed how she used Project Foundry. She 

said all projects were facilitated and monitored through Project Foundry, and went on to describe 

her use of the program. She stated that she checked if students were logging time in Project 

Foundry on a daily basis. In addition, during parent conferences, she said that she usually printed 

out the credit report or transcript using Project Foundry to remind the students and parents about 

where the students were in terms of accomplishing their goals and standards. She also discussed 

that she used Project Foundry while working with students who were completing project 

proposals.  

  In addition to the advisors‟ descriptions of their use of Project Foundry in the focus group 

interview, the advisors revealed the details of their use in the second part of the individual 

interviews. Based on analysis of the screen recordings of how they used Project Foundry, I 

synthesized the results from the focus group interview and individual interviews in Figure 4.9 to 

summarize the functions used by each advisor (except for Marry and Debbie, as their use of 

Project Foundry was found to be minimal in the year of data collection). 

  



155 

 
 

 

  

Aaron 

 

 

Craig 

 

Dakota 

 

Derek 

 

*Dee 

 

Jake 

 

Nancy 

 

Lucy 

Recordkeeping         

     View student summary         

     Generate reports         

     Generate transcripts         

     Search learning targets         

     Dashboard         

     Search projects         

Planning         

     Write a project request         

     Search the project warehouse         

     Add task         

Instruction         

     View requested projects         

     View active projects         

     Search time logs         

     Review journals         

Assessment         

     Finalize projects         

Secondary Functions         

     Message         

     Administer the system         

 

Key:  

Regular use of the functions is represented with green boxes:  

Rare use of the functions is represented with yellow boxes: 

 

Figure 4.9. Functions used by the advisors in Project Foundry.
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  In the focus group interview, Lucy revealed that there were some functions of Project 

Foundry that she had not used yet. Both Nancy and Dakota stated that change was difficult and 

they were still in the process of adopting Project Foundry functions. Nancy pointed out that even 

students did not want to change – they wanted to accomplish things based on what they were 

used to. During the focus group interview, when asked if the advisors were provided with formal 

training for using Project Foundry, Jake said no. However, *Dee pointed out that the Project 

Foundry team sent updates for changes they made, which was helpful to see the new functions.  

*Dee also stated that the Project Foundry team customized the content based on each 

individual school. This included updates based on the requests of the advisors in the MNCS. 

Similarly, Lucy discussed that the Project Foundry team was very responsible in updating the 

program based on the advisors‟ needs. Jake stated that he could simply send an email to the 

Project Foundry team if he had any questions about the program. Additionally, Debbie pointed 

out that the Project Foundry team was willing to come to school, and do training whenever 

advisors needed any help.   

 

3. Advisors’ Suggestions for Improvement  

  After discussions of how the advisors used Project Foundry during the focus group 

interview and individual interviews, the advisors revealed what improvements they would like to 

see in Project Foundry (see Table 4.16). However, as the advisors were not familiar with all of 

the functions that Project Foundry was capable of, some of the functions suggested could already 

be in Project Foundry. I decided to present such findings as well, since it is evidence that the 

advisors would like to use such functions in an educational technology system. 
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Table 4.16 

Advisors’ Suggestions for Improvement of Project Foundry 

Advisor Suggestions for improvement Summary of advisors‟ comments 

 

Aaron 

 

Minimize issues 

 

Find a legitimate way to minimize Internet 

connection issues.  

 

Craig 

 

Eliminate requiring multiple 

accounts 

 

Clean up the transcripts 

 

 

 

 

Offer integration of widely 

used outside resources 

 

If a user has an email account, the system could use 

that account instead of requiring another one. 

 

Transcripts could be simpler and easier to 

understand. An example of an improvement could 

be listing subject areas based on importance, not 

alphabetical order.  

 

For instance, integration of Google applications. 

 

Dakota 

 

Provide a dynamic 

environment 

 

 

Offer an intuitive interface 

 

 

Offer cloud computing 

 

 

 

Import rubrics 

 

 

Offer an extensive library 

 

 

 

Suggest project resources 

 

 

Offer personalized 

functionality to use functions 

 

 

 

 

For instance, students could access the Internet 

directly from Project Foundry instead of opening a 

new browser.  

 

The interface of Project Foundry could be more 

student-friendly. 

 

For instance, something similar to Dropbox, so 

students could locate and manage all of their files 

related with their schoolwork.  

 

Provide functionality to directly import rubrics to 

the project proposals.  

 

Include an extensive library of exceptional websites 

and resources – for instance, students would be able 

to use them for their projects.  

 

Provide functions to view all of the projects with all 

resources used to accomplish the project.  

 

If students prefer reflecting verbally, they could use 

verbal commands to enter their time logs.  
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Provide progress projection 

tools 

 

 

 

Project average production rate 

of students 

 

 

 

Offer interface customizability 

For instance, based on students‟ work habits, the 

system could provide a projection of how many 

credits the student will be able to reach by a certain 

period of time.  

 

For instance, looking at the past performances of 

students, the system could read what their average 

production looks like and make a projection for the 

future.  

 

For instance, students could customize their 

interface similar to their personal pages on 

Facebook. Additionally, if students prefer listening 

to music while studying, the system could customize 

the interface accordingly. 

 

Derek 

 

Provide opportunities for 

communication and 

collaboration 

 

Offer extensive repository of 

project proposals 

 

For instance, students and advisors could 

communicate and collaborate with other students or 

other teachers in other schools.  

 

Include an extensive repository of project proposals 

for the new students. Students could use them to 

learn the process during the orientation phase. 

 

*Dee 

 

Identify personal 

characteristics 

 

Assist advisors in terms of 

assessment of writing tasks 

 

Provide functionality to 

integrate outside 

resources/websites 

 

Assist students with the project 

proposal form 

 

 

 

Suggest grade-specific projects 

 

 

 

 

 

 

 

Provide functionality for gathering personal 

characteristics and storing them.   

 

For instance, in terms of assessment of time logs.  

 

 

For instance, rubrics created by RubiStar could be 

embedded into the project proposal form directly.  

 

 

For instance, when students get to senior or junior 

year, the system could suggest they add analysis- 

and synthesis-type questions, instead of basic-fact 

questions (Bloom‟s taxonomy).  

 

For instance, when students move up in grade levels, 

the system could suggest that, because it is an 8
th

 

grade project, the student should add more tasks to 

the project proposal. 
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Assist in setting up grade-

appropriate goals 

For instance, if students do a reading plan, based on 

their previous reading scores, the system could 

suggest ability-based goals. 

 

Jake 

 

Offer collaboration among on-

site advisors 

 

 

Provide more functionality in 

terms of parent involvement 

 

Calculate students‟ work time 

automatically 

 

 

Offer projection of student 

progress 

 

 

 

 

Offer functionality for 

reflection 

 

For instance, advisors could share resources (upload 

resources) and work with other advisors in the 

school. 

 

For instance, parents could sign the project proposal 

forms electronically through the system.  

 

For instance, the system could track and calculate 

how many hours students worked on specific 

projects, instead of students‟ entering them.  

 

For instance, the system could report where students 

are at, the number of credits they need to 

accomplish, and make a projection of how many 

credits students would be able to complete for a 

certain period.  

 

For instance, students could complete their end-of 

project reflection within the system.   

 

Nancy 

 

Provide chatting function 

between student and advisor 

 

Offer an intuitive interface 

 

Provide automatic spell check 

 

Offer customizability of the 

interface 

 

 

Provide a visual summary of 

students‟ progress 

 

For instance, advisors could provide immediate 

feedback using the chatting function.  

 

Make the project proposal form more intuitive. 

 

Similar to a function in Microsoft Word. 

 

For instance, some students with anxiety could feel 

worse when they see the calendar as the first thing 

on the screen. Such functions could be optional.  

 

Provide a short and user-friendly visual summary of 

students‟ progress for the parents – For instance, the 

system could report that a student completed 90% of 

the goals.  

 

Lucy 

 

Identify learning styles 

 

 

 

 

 

 

Offer functionality for identifying learning styles of 

students. 
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Provide a dashboard for 

monitoring student progress 

 

 

 

 

 

Offer functionality for 

advanced parent involvement 

 

 

Generate automatically a task 

list 

 

Provide scaffolding and help 

to users 

For instance, the system could offer a dashboard for 

how many credits students currently have, how 

many hours students logged, and kind of a 

projection (“If you progress at this speed, by the end 

of the year, you will have this many credits”) to 

report if students are on track or not.  

 

For instance, an electronic signature of the parents 

could be gathered for the forms required, such as the 

project proposal form.  

 

Generate a task list of the projects based on the webs 

(e.g., concept maps) and the rubric attached. 

 

For instance, whenever students struggle with 

writing the project proposal, the system could offer 

a tutorial for how to write a good project proposal.  

 

Debbie 

 

Repository of projects 

 

Transfer standardized test 

scores 

 

 

Create and attach rubrics 

 

 

Suggest resources for projects 

based on the previous projects 

 

Offer an advanced repository of projects. 

 

Provide functionality to transfer students‟ 

standardized test scores automatically to Project 

Foundry. 

 

Provide functionality for students and advisors to 

create and attach rubrics. 

 

For instance, if there is a project on horses and 

another student wants to do a similar project, the 

system could inform the student about who 

completed a similar project, what kind of resources 

he used, and more.  

 

Marry Provide a short and user-

friendly visual summary of 

students‟ progress for the 

parents 

 

Create and attach rubrics 

For instance, the system could report that a student 

completed 90% of the goals.  

 

 

 

Provide functionality for students and advisors to 

create and attach rubrics. 
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  Based on these suggestions outlined in Table 4.16, I created a summary table which 

provides these suggestions in accordance with the PIES design theory (see Table 4.17).  

 

Table 4.17 

Summary of Advisors’ Suggestions for Improvement of Project Foundry   

Corresponding PIES 

Component  

Category Suggestion 

 

Features of system 

design  

 

Flexible access  

(online and offline)  

 

 

Minimize Internet connection issues 

 

 

 Cloud computing  Offer cloud computing  

 

 Interoperability  Eliminate requiring multiple accounts 

Provide functionality to integrate outside 

resources/websites 

 

 Usability  Clean up the transcripts  

Provide a dynamic environment  

Offer an intuitive interface  

 

 Customizability Offer personalized functionality to use functions  

Offer interface customizability  

 

Major functions Recordkeeping Identify personal characteristics  

Provide a visual summary of students‟ progress 

Identify learning styles  

Provide a dashboard for monitoring student 

progress 

Transfer standardized test scores  

Provide a short and user-friendly visual summary 

of students‟ progress for the parents 

Provide progress projection tools  

Project average production rate of students  

 

 Planning Offer extensive repository of project proposals  

Assist students with the project proposal form 

Suggest grade-specific projects  

Assist in setting up grade-appropriate goals  

Generate automatically a task list 
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Suggest resources for projects based on the 

previous projects  

 

 Instruction  Offer an extensive library  

Calculate students‟ work time automatically  

Offer functionality for reflection 

  

Assessment 

 

Import rubrics 

Assist advisors in terms of assessment of writing 

tasks  

Create and attach rubrics  

 

Secondary functions  Communication Provide opportunities for communication and 

collaboration 

Offer collaboration among on-site advisors  

Provide chatting function between student and 

advisor 

  

 Assistance Provide scaffolding and help to users 

Provide automatic spell check 

 

 Parent involvement  Offer functionality for advanced parent 

involvement 

 

 

 

  During the focus group interview, when asked whether the advisors would like to see any 

additional functions for actual instruction (e.g., computer-based instruction) in Project Foundry, 

*Dee stated that for online schools, actual instruction would be wonderful; however, for their 

school, she did not see a necessity for that. She believed that it could reduce communication and 

collaboration between students as well as between advisors and students. Additionally, in the 

focus group interview, when asked about the importance of feedback in the instructional process 

considering the limited availability of the advisors, Jake stated that the ultimate goal of the 

school was to cultivate self-confident learners. Therefore, in terms of immediate feedback, he did 

not want students to rely too much on someone‟s feedback (either computer or advisor). 

However, he stated that for newer students, scaffolding could play an important role. Similar to 
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the instruction function, for the assessment function, Jake stated that he did not want to lose the 

assessment piece, which required open interviews with students for the projects.  

  During the focus group interview, the advisors stated some possible negative effects of 

over-reliance on technology. Jake discussed de-personalization as a concern, since strong 

relationships was one of the overarching characteristics of the school. Debbie also pointed out 

that relationships were more important than technology. Similarly, Lucy stated that she liked 

kids working with mentor students. She thought too much technology could potentially hinder 

students‟ being able to connect with other kids in the school. Dakota also raised an important 

issue about computer-centered instruction and teacher centered-instruction, and stated that 

neither was their focus in this school. He countered by indicating that their goal was to promote a 

learner-centered school, not something teacher- or computer-centered.  

 

4. Students’ Use of Project Foundry   

  After presenting the findings for the advisors, in this section, I will briefly explain the 

results regarding how students used Project Foundry in the school. During the focus group 

interview the advisors discussed some of the functions used by the students. Interestingly, Jake 

stated that sometimes students discovered functions in Project Foundry, and showed them to 

their advisors, who were not familiar with those functions. He stated that some of the students in 

the school were more technologically savvy than the advisors. In the focus group interview, 

Dakota pointed out that there were variations in how the students used Project Foundry. For 

instance, he stated that some students used it as a time management tool to keep track of time in 

their progress on the projects.  
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  Additionally, in the focus group interview, Lucy and Derek indicated that students used 

Project Foundry to write project proposals for life-long learning activities, which served as a 

ticket to participate in such activities in the school. *Dee described that the students used Project 

Foundry to enter their time logs, which was helpful to improve their writing and spelling in the 

long run. Debbie also stated that the students used Project Foundry during the summer to 

document hours for their summer projects, for which they could get credits.  

  In the focus group interview, Lucy stated that with transparent assessment in the school, 

the students were aware of where they were in terms of credits and standards using Project 

Foundry. She stated that using Project Foundry, the students truly took ownership of their 

educational progress by knowing the credits and standards that they had met, and they were to 

meet. Similarly, *Dee stated that in a traditional system, students were not aware of such 

standards or credits because teachers took care of that. However, she pointed out that in MNCS, 

students knew academic standards more than any students in traditional schools, since they were 

involved in such processes in the project proposal using Project Foundry.  

  In addition to these high-level findings from the focus group interview regarding how 

students used Project Foundry in the school, I will now present the findings from the survey that 

students completed on how they actually used Project Foundry and other educational resources 

to support them in a learner-centered environment. It is important to note that 24 out of 36 junior 

and senior students in the school fully completed the survey as described in detail in the Methods 

chapter. In the survey, the students were asked to choose all the functions they used in Project 

Foundry. Table 4.18 demonstrates the frequency
15

 of students who used each function. 

According to Table 4.18, all of the students reported that they used the functions for Time Logs 

                                                 
15

 Frequency (F) denotes number of students.   
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and Writing Project Proposals in Project Foundry. Of the 24 students who responded, 22 

reported that they used the Performance Overview and Viewing Project Request Form functions 

in Project Foundry. All of the other functions used and their rank order are listed in Table 4.18.  

 

Table 4.18  

Functions Used by Students in Project Foundry  

 

 

 

The survey results also revealed the students‟ favorite functions (see Table 4.19). In the 

survey, the students were asked to pick their top three favorite functions from the list. Twenty 

out of 24 students reported the Time Logs function as one of their three favorites. In addition, a 

majority of students (16 out of 24) identified the Writing Project Request function as one of their 

three favorite functions in Project Foundry. The third-ranked favorite function was identified as 

Searching Earned Credits. All of the other favorite functions with their rank order are listed in 

Table 4.19.  

Functions used   F    (%), n=24 

 

Time Logs 

 

24  (100%) 

Writing a Project Request 24  (100%) 

Performance Overview 22  (91.7%) 

Viewing Request Form 22  (91.7%) 

Searching Earned Credits 20  (83.3%) 

Viewing Transcript 19  (79.2%) 

Viewing Reports 18  (75.0%) 

Adding a New Task 16  (66.7%) 

Calendar 16  (66.7 %) 

Writing a Journal 15  (62.5%) 

Searching Learning Targets 13  (54.2%) 

Sending a Message 12  (50.0%) 

Assessments (Rubrics) 8  (33.3%) 

Portfolio 5  (20.8%) 

Help 1  (4.2%) 
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Table 4.19 

Students’ Favorite Functions in Project Foundry  

Favorite functions   F    (%), n=24 

 

Time Logs 

 

20  (83.3%) 

Writing a Project Request 16  (66.7%) 

Searching Earned Credits 12  (50.0%) 

Calendar 6  (25.0%) 

Viewing Request Form 4  (16.7%) 

Viewing Transcript 4  (16.7%) 

Sending a Message 3  (12.5%) 

Writing a Journal 2  (8.3%) 

Performance Overview 2  (8.3%) 

Adding a New Task 1  (4.2%) 

Searching Learning Targets 1  (4.2%) 

Help 1  (4.2%) 

 

 

The student survey also revealed additional websites that the students used for their 

projects. The list of websites was gathered from the advisors when designing the survey. In the 

survey, the students were asked to choose all of the websites and programs they used while 

working on school projects. Table 4.20 provides the number and percentages of students who 

used such websites and programs for their projects. The top two most used resources were Wikis 

(22 out of 24) and Google Applications (20 out of 24). 

  To reveal any other websites used by students that could be unknown to their advisors 

(i.e., not listed in the survey), I used an open ended-question in the survey. This question 

revealed websites used by students in addition to the ones listed in Table 4.20. Such programs 

and websites included Microsoft applications (e.g., Word, Publisher), the Integrated Taxonomic 

Information System
16

 website, the History
17

 website, the United States Geological Survey
18

 

                                                 
16

 www.itis.gov 
17

 www.history.com 

http://www.itis.gov/
file:///C:/Users/saslan/Downloads/www.history.com
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website, Bing
19

 website, the Instructables
20

 website, the WebMD
21

 website, the Electronic 

Library for Minnesota
22

 website, the CIA world fact book
23

, and the People for the Ethical 

Treatments of Animals
24

 website.  

 

Table 4.20  

Websites Used by Students for their Projects 

Websites   F   (%), n=24 

 

Wikis (e.g., Wikipedia,   

     wikispaces) 

 

22   (91.7%) 

Google Applications  

(e.g., Google Sites, Google   

     Docs, Google Groups) 

20   (83.3%) 

Ask.com 15   (62.5%) 

YouTube 14   (58.3%) 

Blogs 12   (50%) 

EasyBib/Son of Citation 11   (45.8%) 

Online Libraries and Databases 11   (45.8%) 

Online Newspapers 9     (37.5%) 

Discussion Forums 8     (33.3%) 

National Geographic Website 8     (33.3%) 

PBS Website 8     (33.3%) 

Khan Academy Website 6     (25%) 

Minnesota Department of   

     Natural Resources Website 

6     (25%) 

Wolfram Alpha Website 6     (25%) 

Animal Planet Website 4     (16.7%) 

Purple Math 4     (16.7%) 

Message Boards 3     (12.5%) 

Science Buddies 2     (8.3%) 

United Nations Website 2     (8.3%) 

 

                                                                                                                                                             
18

 http://www.usgs.gov/ 
19

 http://www.bing.com/ 
20

 http://www.instructables.com/ 
21

 http://www.webmd.com/ 
22

 http://www.elm4you.org/ 
23

 https://www.cia.gov/library/publications/the-world-factbook/ 
24

 http://www.peta.org/ 

http://www.usgs.gov/
http://www.bing.com/
http://www.instructables.com/
http://www.webmd.com/
http://www.elm4you.org/
https://www.cia.gov/library/publications/the-world-factbook/
http://www.peta.org/
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In addition to these websites, in the survey, the students revealed that they used any other 

websites with legitimate content or links to such websites relevant to the projects, including 

Google, Bing, and Wiki pages. Additionally, various other government and medical websites 

were revealed as examples of the websites used by students in the survey.  

 

5. Students’ Suggestions for Improvement  

  How students used Project Foundry was discussed in the previous section. In this section, 

I will present the findings for students‟ suggestions to improve Project Foundry. The survey 

helped to identify which functions students would like to see in Project Foundry. However, as in 

the case of the advisors, it is important to note that some of these functions could have already 

been in Project Foundry, as students might not have been aware of all of the functions provided 

by Project Foundry. I will present all of the reported suggestions by the students, since such 

suggestions might provide implications for design and development of an educational technology 

system fully supporting the needs of students.  

  To start with, many students reported their overall satisfaction with Project Foundry in 

the survey. All of the student suggestions for improvement are presented in Table 4.21.  
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Table 4.21 

Functions Students would Like to See in Project Foundry  

Student ID Suggestions for 

improvement  

Summary of students‟ comments  

 

Student 1 

 

Auto-saving  

 

To not lose any data, the system could auto-save 

information such as time logs so that students do not 

have to redo.  

 

Student 2 

 

An intuitive intro 

of how to use  

 

Students could be provided with training to use every 

aspect of Project Foundry to their best advantage. 

 

Student 3 

 

Auto-spelling 

 

When writing time logs, auto-spelling could help 

students to correct their spelling mistakes before they 

submit their work.   

 

Student 4 

 

Personal planner 

 

An advanced calendar which can be used as a personal 

planner should be incorporated into Project Foundry, so 

that students could use this for in-school and out-of-

school activities.  

 

Student 5 

 

Change project 

attributes   

 

Some of the projects take longer than planned. Therefore, 

students could get a warning after the due date. In such 

cases, students could update the due dates of projects. 

 

Student 6 

 

Chatting feature  

 

Writing messages takes so much time. Students need a 

quick chatting feature to discuss their projects with their 

advisors.  

 

Student 7 Better way to view 

standards and 

learning goals 

Students want to view their progress in terms of 

standards and learning goals in an intuitive way, such as 

a pie chart or bar graph summarizing student progress 

towards graduation.  

 

Student 8 

 

Change past time 

logs  

 

Sometimes students recognize that they have made 

mistakes in their time logs. For such instances, they 

should be able to edit and revise their time logs. 

 

Student 9 Free of program 

glitches  

There are some glitches in Project Foundry, especially 

when logging time. Students get frustrated when they are 

faced with software glitches.  
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Student 10 Completed tasks 

not deleted from 

the calendar 

Students still want to use tasks marked as “completed” in 

their calendar. Therefore, Project Foundry should not 

automatically remove completed tasks from the calendar.  

 

Student 11 Improved project 

tasks functionality  

Students want to see an improved way of adding tasks to 

their project proposals. In addition, students would like 

to have a checklist like online sticky notes for project 

tasks. They want to check them off when completed. 

 

Student 12 

 

Offer an extensive 

library  

 

 

Resources could be incorporated in Project Foundry so 

that students would have more ideas for projects – for 

instance, which project might require which resources.  

 

Student 13 

 

More help  

 

More help is needed than what advisors provide to help 

guide students on their way towards success – 

scaffolding and feedback.   

 

Student 14 

 

Save links  

 

Students want to be able to save the links/resources they 

used in Project Foundry so that they do not have to 

constantly go back to the history and locate what they 

have used previously.  

 

Student 15 Task reminders  Project Foundry provides task reminders for the projects. 

However, there are other tasks that need to be reminded 

to the student, such as writing a reflection, meeting with 

their advisor, and drafting the next project‟s proposal.  

 

Student 16 Compatibility  Project Foundry should be compatible with all of the web 

browsers, such as Chrome.  

 

 

 Based on these suggestions outlined in Table 4.21, I created a summary table (see Table 

4.22) which provides the suggestions for the PIES design theory.  
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Table 4.22 

Summary of Students’ Suggestions for Improvement of Project Foundry   

Corresponding 

PIES Component  

Category Suggestion 

 

Features of 

system design 

 

Compatibility  

 

Compatibility  

 

 Usability 

 

Free of program glitches 

 

Major functions Recordkeeping Better way to view standards and learning goals 

 

 Planning Change project attributes 

Improved project tasks functionality 

Task reminders 

 

 Instruction Change past time logs 

Offer an extensive library  

Save links 

 

Secondary 

functions 

Communication Chatting feature  

 

 Assistance 

 

 

 

 

Personal Planner 

Auto-saving 

Auto-spelling 

An intuitive intro of how to use  

More help  

 

Personal planner 

Completed tasks not deleted from the calendar 

 

 

6. Parents’ and System Administrators’ Use of Project Foundry  

  I have described how the advisors and students used Project Foundry. In this section, I 

will present briefly the findings related to how parents and system administrators used Project 

Foundry. During the focus group interview, the advisors pointed out that parents‟ use of Project 

Foundry was minimal, but they provided a couple of examples of parents‟ use of it. In the focus 

group interview, Debbie stated that parents were able to see students‟ progress, or what needed 

to be done when they visited Project Foundry. Additionally, she stated that parents could see the 
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project proposal forms to review what projects their children were working on. Jake also 

described parents‟ use of Project Foundry for checking time logs on a daily basis.  

  When asked during the focus group interview who was administering Project Foundry in 

the school, the advisors pointed to Dakota as the primary person. However, from time-to-time, 

some other advisors could get into this role to accomplish necessary tasks, such as entering 

standardized test scores into the system. The interviews revealed that all of the student data 

except for attendance were kept in Project Foundry. During the interviews, the system 

administrators were described as using Project Foundry to add or subtract students, group 

students based on their advisory group, and change forms, such as journals and project proposal.  

 In this section, I have presented the results for the third research question: How did the 

key stakeholders use their current educational technology systems to support learner-centered 

instruction and assessment in the MNCS, and what improvements would advisors and students 

like to see in those technology systems? Table 4.23 provides a summary of results for this 

research question. 

 

Table 4.23 

Summary for Research Question 3: Use of Educational Technology Systems in the MNCS  

 

Category Summary of findings 

  

1. Functions of 

Project Foundry  

Projects 

Tasks 

Time logs 

Calendar 

Journals 

Messages 

Results 

Assessments 

Performance 

Portfolio  
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25

 Functions regularly used by four or more advisors. 
26

 Functions rarely used by four or more advisors. 

Feedback  

Learning plans 

System management 

 

2. Advisors‟ use of 

Project Foundry 

Most commonly used functions
25

:  

Generate reports 

Generate transcripts  

Dashboard 

Write a project request 

View requested projects 

View active projects 

Search time logs 

Finalize projects  

 

Rarely used functions
26

:  

Messages  

 

3. Advisors‟ 

suggestions for 

improvement 

Features of system design: 

Minimize Internet connection issues 

Offer cloud computing 

Eliminate requiring multiple accounts 

Provide functionality to integrate outside resources/websites 

Clean up the transcripts  

Provide a dynamic environment  

Offer an intuitive interface 

Offer personalized functionality to use functions 

Offer interface customizability 

 

Major functions: 

Identify personal characteristics  

Provide a visual summary of students‟ progress 

Identify learning styles  

Provide a dashboard for monitoring student progress 

Transfer standardized test scores  

Provide a short and user-friendly visual summary of students‟ progress  

Provide progress projection tools  

Project average production rate of students  

Offer extensive repository of project proposals  

Assist students with the project proposal form 

Suggest grade-specific projects  

Assist in setting up grade-appropriate goals  

Generate automatically a task list 

Suggest resources for projects based on the previous projects  
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Offer an extensive library  

Calculate students‟ work time automatically  

Offer functionality for reflection 

Import rubrics 

Assist advisors in terms of assessment of writing tasks  

Create and attach rubrics  

 

Secondary functions:  

Provide opportunities for communication and collaboration 

Offer collaboration among on-site advisors  

Provide chatting function between student and advisor 

Provide scaffolding and help to users 

Provide automatic spell check 

Offer functionality for advanced parent involvement 

 

4. Students‟ use of 

Project Foundry 

Functions used by students: 

Time logs 

Writing a project request 

Performance overview 

Viewing request form 

Searching earned credits 

Viewing transcript 

Viewing reports 

Adding a new task 

Calendar 

Writing a journal 

Searching learning targets 

Sending a message 

Assessments (rubrics) 

Portfolio 

Help 

 

Students‟ favorite functions (top three): 

Time logs 

Writing a project request 

Searching earned credits  

 

Websites used by students: 

Wikis  

Google Applications  

Ask.com 

YouTube 

Blogs 

EasyBib/Son of Citation 

Online Libraries and Databases 

Online Newspapers 
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Discussion Forums 

National Geographic website 

PBS website 

Message Boards 

Khan Academy website 

MDNR website  

Wolfram Alpha website 

Animal Planet website 

Purple Math 

Science Buddies 

United Nations website 

 

Other programs and websites used by students: 

Microsoft applications  

ITIS website 

History website 

USGS website  

Bing 

Instructables website  

WebMD website 

Electronic Library for Minnesota website  

CIA world fact book  

PETA website 

 

5. Students‟ 

suggestions for 

improvement 

Features of system design: 

Compatibility  

Free of program glitches  

 

Major functions: 

Better way to view standards and learning goals 

Change project attributes 

Improved project tasks functionality 

Task reminders 

Change past time logs 

Offer an extensive library  

Save links 

 

Secondary functions: 

Chatting feature  

Auto-saving 

Auto-spelling 

An intuitive intro of how to use  

More help  

Personal planner 

Completed tasks not deleted from the calendar 
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CHAPTER V. DISCUSSION 

 [Formative Research Method Step 4]  

 In this chapter, I will present a summary including the purpose, significance, and main 

research questions of the study; the methods used to collect and analyze the data; and a snapshot 

of findings. Based on the findings outlined in the previous chapter, I will then describe the 

implications of the study for theory and practice with respect to each research question. These 

implications will include tentative suggestions for the two design theories (i.e., key 

characteristics of an information-age school and roles of educational technology in the 

information age) that this study aimed to improve using the formative research method 

(Reigeluth & Frick, 1999; Reigeluth & An, 2009). Therefore, this chapter constitutes the last step 

of the formative research method (i.e., offer tentative revisions for the theory). At the end of this 

chapter, limitations of the study and directions for future research will be discussed.  

 

Summary of the Study 

 The purpose of this study was to improve existing design theories for the key 

characteristics of an information-age school and roles that educational technology should serve 

for key stakeholders in the information-age paradigm of education. In addition to this primary 

purpose, this study investigated how learner-centered instruction and assessment were 

implemented in an information-age school, along with challenges for such a learner-centered 

environment. Therefore, there were three major contributions this study made to theory and 

practice:   

1. Advancement of design theory for the key characteristics of an information-age school 

2. Advancement of the knowledgebase on learner-centered instruction and assessment 
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3. Advancement of design theory for roles of educational technology in the information-

age paradigm of education 

The Minnesota New Country School (MNCS) was identified as a case incorporating the 

information-age paradigm to a large degree, and was chosen based on the findings of a previous 

study (Richter & Reigeluth, 2010). Preliminary investigation of the school website and informal 

conversations with the school principal, Dee, showed that this case was well aligned with the 

theoretical propositions of the study. Therefore, a holistic single case study using the formative 

research method (Reigeluth & Frick, 1999; Reigeluth & An, 2009) was designed to answer the 

following research questions: 

1. What key characteristics did the MNCS have in order to operate as an information-

age school?  

2. How were learner-centered instruction and assessment implemented in the MNCS? 

3. How did the key stakeholders use their current educational technology systems to 

support learner-centered instruction and assessment in the MNCS, and what 

improvements would advisors and students like to see in those technology systems?   

Multiple mixed methods were used to collect data from the 10 advisors, three 

administrators (one of whom was an advisor in addition to being the school principal), and 24 

junior and senior students in the school. These methods included a focus-group interview with 

the advisors, two individual interviews with the advisors, one individual interview with the 

administrators, observations of the advisors and students, and online surveys taken by the 

students. Supportive data were also gathered from the educational technology systems used at the 

school and school documents that were identified during data collection. Descriptive statistics, 

thematic analysis, and content analysis were used for data analysis. 
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The results identified the key characteristics of the MNCS related to instruction, 

assessment, and the school culture and structure, as well as student learning, indicators of student 

success, and critical success factors. The results described the roles of the advisors, parents, and 

students in the learning process. In addition, the findings outlined school activities, planning for 

student learning, and the implementation of learner-centered instruction and assessment. Finally, 

the findings indicated the functions of the major educational technology system (Project 

Foundry) used in the school and showed how the key stakeholders, including the advisors and 

students, used it and what suggestions they had for its improvement. 

 

Implications for Theory and Practice 

[Research Question 1:  MNCS as an Information-Age School] 

Background 

 In the Literature Review chapter, I summarized the design theory outlined by Reigeluth 

and Garfinkle (1994) for the key characteristics of an information-age school (see Table 5.1). 

However, it is important to improve such characteristics based on experience, which is why I 

studied a truly learner-centered, information-age school in this case study. This is expected to 

have two benefits related to both theory and practice. First, an improved design theory outlining 

the key characteristics of an information-age school will serve as a theoretical basis for 

researchers to identify information-age schools for future research in this area. Second, the 

characteristics can be used as a preliminary guide for educational reform initiatives for 

transforming traditional schools into truly learner-centered, information-age schools.  
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Table 5.1 

Key Characteristics of an Information-Age School 

Categories Key characteristics 

 

Learning experiences 

 

Learning goals 

Continuous progress 

Personalized progress 

Individual and group work 

Peer tutoring 

Use of technology 

Community work 

Authentic and interdisciplinary tasks 

Mathematical skills 

Communication skills 

General skills (e.g., transfer of information across settings, 

negotiation and interpersonal skills, and decision-making 

skills) 

 

New roles for teachers: Guides Instructional manager and facilitator  

Caring relationship  

 

Clusters as schools A cluster with four to 10 guides, plus assistants and students  

Autonomy and shared decision making among guides 

Guides having responsibility for success of the cluster  

 

Choice, incentive, and decision-

making system 

Parental involvement  

Choice (for the guide, student, and parents)  

Competition among clusters 

Collaboration within clusters  

Client-based decision-making system (including guides‟ pay) 

 

Clusters as flexible learning 

organizations 

Self-designing learning organization 

Client-based changes  

 

Learning centers Instruction in a focus area 

Some learning centers being independent from clusters  

Competition among centers and cooperation within a center  

Mobile, community learning, and shopping mall centers  

 

Learning contracts Planning and monitoring of student progress 

Collaborative team approach (student, parents, and guide) 

Digital learning contracts  
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Developmental levels Five levels of human development of students  

Different amounts of parental and guide involvement by level 

 

Children with special needs All children being special  

Personalized education for all  

 

Curriculum Basic skills (e.g., ability to read)  

Higher-order thinking skills (e.g., problem-solving)  

Personal qualities (e.g., responsibility)  

Other competencies (e.g., use of resources, information, 

technology, interpersonal skills, and system thinking)  

All aspects of human development  

Life-long learning  

 

Assessing student outcomes Certification of attainments  

Criterion-referenced assessment  

Mastery learning  

Integrated instructional and project space  

Disciplinary and interdisciplinary assessments 

 

New roles for technology Central role in teaching, assessment, and keeping track of 

learner progress (recordkeeping) 

Tools for learning along with supportive feedback, such as 

simulations, and hypermedia  

Professional development 

 

Administration District-wide administrative system (Cluster Support System, 

Learning Center Support System, and Consumer Aid 

Agency) 

 

Governance Supportive community-level governance  

Supportive state-level governance  

 

Relationship to other human 

service systems 

Collaboration with human service systems at the community 

and state levels 

 

Cost effectiveness Peer tutoring (student-student) 

Use of human resources (parents, senior citizens, and others)  

 

 

The key characteristics of the MNCS were identified in the study as outlined in the findings for 

the first research question. In addition, the findings revealed two other important considerations: 

Student learning and success, and roles of key stakeholders in the learning process. As these 
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considerations were directly related to the key characteristics of the MNCS, I created Figure 5.1 

to outline the findings for the key characteristics of the school in a comprehensive manner. This 

way, readers will be able to see a bigger and more accurate picture of the school, including key 

characteristics, student success and learning, and roles of key stakeholders in the school. 

 

Figure 5.1. Key characteristics, student success and learning, and roles of key stakeholders in the 

MNCS. 
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The rest of this section will reveal the alignment or differences between the design theory 

(Reigeluth & Garfinkle, 1994) and the findings of this study, and at the end offer tentative 

revisions to improve the design theory based on the findings.  

 

Alignment and Differences between the Design Theory and the Findings 

In order to reveal the alignment and differences between the design theory and the 

findings, I created Figure 5.2. It includes the key characteristics identified in the design theory, 

grouped into their major categories (e.g., learning experiences). Figure 5.2 also indicates whether 

or not the key characteristics identified in the design theory are aligned with the findings of the 

study using a checkmark to indicate an alignment. There are some important considerations for 

readers to interpret this figure accurately. First, it is important to note that although a checkmark 

in the figure demonstrates an alignment, it does not necessarily indicate the items are exactly the 

same. Second, the findings outlined the key characteristics of the school to address the first 

research question – the characteristics that made the school unique as an information-age school. 

However, in some instances, a characteristic in the design theory did not align with any of the 

key characteristics identified in the study (see Figure 5.1), but the school itself was found to 

operate in alignment with that characteristic in the design theory. For instance, “mathematical 

skills” was not specifically indicated as a key characteristic of the school in Figure 5.1, but the 

findings revealed that the school put extra emphasis on math education by using a self-paced 

instructional tool. To make this distinction clear for the readers, I indicated the name of the 

specific key characteristic aligned with the design theory with an asterisk (*) in Figure 5.2.  
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Key Characteristics in the Design Theory 

 

Findings of MNCS 

 

Learning Experiences 

Learning goals   Personalized learning* 

Continuous progress   Credit-based system* 

Personalized progress   Personalized learning* 

Individual and group work   Individual projects and group 

activities 

Peer tutoring   Peer tutoring* 

Use of technology   Use of IT* 

Community work   Service learning* 

Authentic and interdisciplinary tasks   Project-based learning* 

Mathematical skills    Mathematical skills 

Communication skills   Communication and collaboration* 

General skills (e.g., transfer of information across  

settings, negotiation and interpersonal skills, and decision- 

making skills) 

  General skills (e.g., life skills,  
interpersonal communication, ability 

to negotiate) 

 

New Roles for Teachers: Guides 

Instructional manager and facilitator    Advisory-based system* 

Caring relationship    Relationship* 

 

Clusters as Schools 

A cluster with four to 10 guides, plus assistants  and students    Small community* 

Autonomy and shared decision making among guides   Autonomy and ownership* 

Guides having responsibility for success of the cluster    Autonomy and ownership* 

   

Choice, Incentive, and Decision-Making System 

Parental involvement    Active parental involvement* 

Choice (for the guide, student, and parents)    Student choice* 

Competition among clusters   

Collaboration within clusters    

Client-based decision-making system (including guides‟ pay)   Autonomy and ownership* 

 

Clusters as Flexible Learning Organizations 

Self-designing learning organization   Autonomy and ownership* 

Client-based changes    Autonomy and ownership* 

 

Learning Centers 

Instruction in a focus area   Specialized rooms with different focus 

areas (e.g., science room and 

greenhouse) 

Learning centers being independent from clusters    

Competition among centers and cooperation within a center    

Mobile, community learning, and shopping mall centers    

 

Learning Contracts 

Planning and monitoring of student progress   Personalized learning* 

Collaborative team approach (Student, parents, and guide)   Communication and collaboration* 

Digital learning contracts    Personalized learning* 
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Figure 5.2. Similarities and differences between the design theory and the findings. 

Developmental Levels 

Five levels of human development of students    

Different amounts of parental and guide involvement by level   

 

Children with Special Needs 

All children being special    Personalized learning* 

Personalized education for all    Personalized learning* 

 

Curriculum 

Basic skills (e.g., ability to read)    Basic skills (e.g., reading and writing) 

Higher-order thinking skills (e.g., problem-solving)    Self-efficacy, social skills, and critical 

thinking* 

Personal qualities (e.g., responsibility)    Self-regulated learning* 

Other competencies (e.g., use of resources, information,  

technology, interpersonal skills, and system thinking) 

  Other competencies (e.g., use of 

resources, information technology, 

interpersonal skills and meta-cognitive 

skills )  

All aspects of human development    Social and emotional development 

Life-long learning    Life-long learning* 

 

Assessing Student Outcomes 

Certification of attainments    Mastery learning* 

Criterion-referenced assessment    Criterion-referenced assessment* 

Mastery learning    Mastery learning* 

Integrated instructional and project space    Project-based learning* 

Disciplinary and interdisciplinary assessments   Authentic assessment* 

 

New Roles for Technology 

Central role in teaching, assessment, and keeping track of learner  

progress (recordkeeping) 

  Use of IT* 

Tools for learning along with supportive feedback, such as  

simulations, and hypermedia  

  Use of IT* 

Professional development   Professional development* 

 

Administration  

District-wide administrative system (Cluster Support System,  

Learning Center Support System, and Consumer Aid Agency) 

 (Not applicable to a charter school) 

 

Governance 

Supportive community-level governance   (Not applicable to a charter school) 

Supportive state-level governance   (Not applicable to a charter school) 

 

Relationship to Other Human Service Systems 

Collaboration with human service systems at the community and  

state levels 

  

 

Cost Effectiveness 

Peer tutoring (student-student)   Peer tutoring* 

Use of human resources (e.g., parents, senior citizens, and others)    Involvement of stakeholders  

Students having non-academic roles in 

the school 
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Learning experiences. As demonstrated in Figure 5.2, although the findings were aligned 

with the all of the key characteristics in the design theory for learning experiences, there are four 

issues to consider. First, although the design theory describes that there should not be any grade 

levels in an information-age school to ensure continuous progress, the credit-based system 

allowed the school to have grade levels and still achieve continuous progress. Second, the design 

theory recommends that students work on the projects both individually and as a group, yet the 

findings of this study revealed that the school promoted individual work on projects due to some 

potential drawbacks of group work (e.g., unequal distribution of work and difficulty of assessing 

student learning). Instead, there were extracurricular collaborative activities to facilitate group 

work in the school. Third, mathematical skills were not one of the key characteristics of the 

school identified in the Results chapter. However, the observations revealed that the school 

promoted math skills among the students by providing students with a self-paced instructional 

tool, ALEKS Math. Finally, general skills such as transfer of information across settings, 

negotiation and interpersonal skills, and decision-making skills were not represented as a key 

characteristic of the school in the findings. Nevertheless, all of these skills were aligned with the 

findings as outlined in Figure 5.1.  

New roles for teachers: Guides. The design theory includes the key characteristic of new 

roles for teachers, and refers to them as “guides.” A different term, “advisors,” was used in the 

school to represent the role of teachers. Although these two roles are very similar, there are some 

slight differences. In the design theory, the major roles of guides are instructional manager and 

facilitator. The findings revealed the roles of the advisors as: mentor, caring adult, facilitator, 

counselor, and advocate. There are two major issues related to the new roles of teachers. First, 

considering the nature of a learner-centered environment, the term “instructional manager” used 
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in the design theory could be misinterpreted as suggesting less student control in the learning 

process, which contradicts self-regulated learning. Second, the term “caring adult” for the roles 

of advisors, represents “caring relationship” – a characteristic for roles of guides in the design 

theory. Therefore, the list for roles of advisors identified in the study represents a broader and 

more accurate picture of the roles of teachers in an information-age school.  

In addition, the design theory highlights roles of guides in the learning process. Although 

it includes a brief description of roles of other key stakeholders, to better reflect the importance 

of involvement of all key stakeholders in the learning process, more emphasis should be put on 

the roles of other key stakeholders in the design theory. To this end, this study identified specific 

roles for students, advisors, and parents in the learning process. Such roles should be 

incorporated into the design theory to provide a robust overview of roles. Based on the findings, 

the roles of students in the school were identified as being owners of the learning process, as well 

as academic (e.g., working in the shop for designing and developing a super mileage car) and 

non-academic roles (e.g., having a technology support role to help other students with their 

technology-related issues) in the school. Parents, on the other hand, played the role of a coach, 

providing the additional support students needed.        

Clusters as schools. As described in detail in the Literature Review chapter, the design 

theory suggests use of clusters within schools in the new paradigm to build smaller communities 

consisting of four to 10 guides, their students, and others within the school. Being a small 

community consisting of 10 advisors, the MNCS itself was a cluster. Based on the findings, all 

of the characteristics defined under “Clusters as school” in the design theory were aligned with 

the key characteristics identified in the school (e.g., small community, and autonomy and 

ownership), as demonstrated in Figure 5.2. 
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Choice, incentive, and decision-making system. The design theory outlines a number of 

characteristics related to choice, incentive, and decision-making system. As demonstrated in 

Figure 5.2, some of these characteristics were aligned with the findings of this study (e.g., 

parental involvement, choice, and client-based decision-making system). There are two major 

issues to discuss in this section. First, the corresponding key characteristic identified in the 

findings indicated choice only for students (e.g., student choice); however, the design theory 

indicates that choice is important for all of the key stakeholders, including guides, students, and 

parents. Second, the characteristics, competition among clusters and collaboration within clusters, 

were not aligned with the findings, as the school itself was just a single cluster. 

Clusters as flexible learning organizations. Previously, I pointed out that the school 

itself was a cluster. With a high level of autonomy and ownership identified in the school, the 

findings were aligned with all of the characteristics (e.g., self-designing learning organization 

and client-based changes) in the design theory in terms of the “clusters as flexible learning 

organizations” category.   

Learning centers. Instead of use of classrooms, the design theory suggests various 

learning centers to offer instructional opportunities to students for specific focus areas. As shown 

in Figure 5.2, the findings revealed that the school had a few specialized rooms with different 

focus areas, such as a science room, a greenhouse, and a shop. Such rooms were used in various 

ways to facilitate student learning and support students in their projects. For instance, in the shop, 

students were building a super mileage car for a national competition.  Although the design 

theory suggests learning centers to be independent from the clusters at higher age levels, those 

rooms were located within the school. In addition, the two characteristics, “competition among 
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centers and cooperation within a center,” and “mobile, community learning, and shopping mall 

centers” were not identified in the findings.  

Learning contracts. Reigeluth and Garfinkle (1994) described learning contracts as a  

final step of the planning process for student learning. Although the researchers identified a 

learning contract to plan for all of the projects in a contract period, the findings revealed that the 

school managed planning and monitoring of each project separately using the project proposals. 

Except for this difference, all of the characteristics related to learning contracts in the design 

theory were aligned with the key characteristics identified in the findings as indicated in Figure 

5.2.       

Developmental levels. The design theory suggests five levels of human development of 

students, and indicates different amounts of parental and guide involvement through these 

different developmental levels. However, the findings revealed that such developmental levels 

were not considered in the learning process in the school. Instead, each advisory team had 

students in all different grade levels (i.e., grades six through12). Students were put in each 

advisory team based on their choice of advisor, not based on their developmental levels. 

Additionally, the findings revealed that amount of parental and advisor involvement was not 

based on grade level, but based on each student‟s needs. In some instances, as the advisors 

reported in their interviews, older students needed more support than their younger students in 

the school.    

Children with special needs. The design theory suggests that an information-age school 

will be designed in a way that all children will be treated as “special.” Personalized learning was 

identified as a way to achieve this in the design theory. Having a large population of students 

with special needs in the MNCS, all the students had special learning plans in order to provide 
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personalized education for all. Therefore, as demonstrated in Figure 5.2, all of the theory‟s 

characteristics related to students with special needs were aligned with the key characteristic 

personalized learning, identified in MNCS.  

Curriculum. The design theory outlines several characteristics related to curriculum (e.g., 

basic skills, higher-order thinking skills, personal qualities, other competencies, all aspects of 

human development, and life-long learning). All of these characteristics were aligned with the 

findings of the study (see Figure 5.2). 

Assessing student outcomes. Reigeluth and Garfinkle (1994) discussed the key 

characteristics of student assessment as a part of the design theory: certification of attainments, 

criterion-referenced assessment, mastery learning, integrated instructional and project space, and 

disciplinary and interdisciplinary assessments. Under this category, all of the characteristics in 

the design theory were found to be aligned with the key characteristics identified in the MNCS as 

shown in Figure 5.2. However, there are two issues to discuss in this section. First, as indicated 

in the findings, except for math education, project-based learning was implemented as the basis 

for learner-centered instruction in the school (use of project space without instructional space). 

For math education, ALEKS Math was used as a self-paced instructional tool; however, project-

based learning was not implemented for math in the school (use of instructional space without 

project space). Second, the design theory suggests disciplinary assessments in the instructional 

space and interdisciplinary assessments in the project space. The findings revealed that mastery 

of attainments took place in the instructional space for math education only, and in the project 

space for the other subject areas.  

New roles for technology. The design theory outlines new roles for technology to support 

the key stakeholders in the learning process. Technology is identified as playing a central role in 
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teaching, assessment, and keeping track of learner progress. In order to support teaching, the 

design theory suggests use of tools (e.g., simulations) along with supportive feedback. In 

addition, the design theory outlines one of the roles of technology as providing opportunities for 

professional development of guides through digital networks. As demonstrated in Figure 5.2, all 

of the characteristics related to roles of technology were aligned with the key characteristics of 

the MNCS. However, there is one major issue to discuss in this section.  

The design theory outlines teaching, assessment, and recordkeeping as the major roles of 

technology. However, Reigeluth et al. (2008) provided a more robust description of roles of 

technology in the information-age paradigm. They identified four major functions for student 

learning (recordkeeping, planning, instruction, and assessment) and several secondary functions. 

Synthesizing the roles of technology outlined by Reigeluth et al. with those in Reigeluth and 

Garkfinkle (1994) can help to see a more accurate picture of roles of technology in an 

information-age school.  

Administration, governance, and relationship to other human service systems. The 

administration and governance characteristics identified in the design theory are not applicable to 

MNCS since it was a single-charter school. 

Cost effectiveness. The design theory suggests cost effectiveness as the last category for 

the key characteristics of an information-age school. Peer tutoring and use of human resources 

are the two characteristics under this category. Findings indicated that peer tutoring was a key 

characteristic of instruction in MNCS. Additionally, the findings revealed that the school sought 

opportunities to use human resources to its best advantage. For instance, as identified in Figure 

5.1, students were given some non-academic roles in the school, such as cleaning the school, 

taking care of the greenhouse, setting up the tables for lunch, and more. 
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Up to this section, I described the differences and similarities between the key 

characteristics outlined in the design theory and those identified in the study. There are still 

several issues to discuss about these differences and similarities before offering any tentative 

revisions to the design theory. First, most of the key characteristics identified in the study for 

Research Question 1 were aligned with the design theory, but there were still some 

characteristics in the findings that were not directly aligned with any characteristics in the design 

theory: open and dynamic environment, personal space, performance-based assessment, and 

reflection. Table 5.2 outlines these missing characteristics, and suggests which category they 

could fit under in the design theory.   

 

Table 5.2 

Key Characteristics of MNCS Missing in the Design Theory  

Key characteristics in MNCS Relevant category in the design theory  

 

Open and dynamic environment 

 

Clusters as schools 

Personal space Clusters as schools 

Performance-based assessment Assessing student outcomes 

Reflection  

 

Assessing student outcomes  

 

 In addition to these key characteristics, the findings revealed indicators of student success, 

critical success factors, roles of all key stakeholders, and aspects of student learning. The 

characteristics under learning experiences already reflect that student learning has two aspects: 

academic and social. Although the design theory outlines the roles of guides in detail, as I 

explained previously, putting more emphasis on the roles of all stakeholders can help to see a 

more complete picture. More importantly, there is no category in the design theory for key 

indicators of student success or critical success factors. The findings suggest that these two 



192 

 

categories are pertinent to the key characteristics of an information-age school; therefore, having 

them in the design theory could broaden our understanding of the key characteristics of such 

schools.  

 Based on the discussion in this section, in Figure 5.3 I outline the design theory by 

Reigeluth and Garfinkle (1994) for the key characteristics of an information-age school with 

some tentative revisions. There are four major considerations for the readers to interpret this 

figure accurately:  

1. An asterisk (*) in the figure indicates revisions for the design theory based on the 

findings of the study and discussion in this chapter.  

2. A plus sign (+) in the figure indicates an alignment between the design theory and 

overall findings of MNCS.  

3. A minus sign (-) in the figure indicates that the characteristic in the design theory was 

not supported by the findings in MNCS. 

4. As described previously, some of the characteristics were identified as not applicable 

to this single charter school. They are represented as “N/A” in the figure.  

 

 

Key Characteristics in the Design Theory with Tentative Revisions  

 

MNCS 

 

Learning Experiences 

Learning goals + 

Continuous progress + 

Personalized progress + 

Individual and group work + 

Peer tutoring + 

Use of technology + 

Community work + 

Authentic and interdisciplinary tasks + 

Mathematical skills  + 

Communication skills + 

General skills (e.g., transfer of information across settings, negotiation and interpersonal skills, and  

decision-making skills)  
+ 
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Indicators of Student Success 

Becoming active learners * 

Earning credits * 

Maintaining growth  * 

Becoming life-long learners  * 

Performing well in projects  * 

Developing social skills  * 

Meeting personal learning plans  * 

Developing self-confidence * 

Becoming self-regulated learners  * 

Developing positive feelings of hope and accomplishment  * 

Having a passion for learning * 

Developing problem-solving, critical thinking, and meta-cognitive skills  * 

Developing computer skills * 

 

Critical Success Factors  

Level of parental involvement  * 

Relationships among stakeholders * 

Student engagement  * 

Passion for learning  * 

Powerful mentoring  * 

Student motivation * 

 

New Roles for Key Stakeholders: Teachers, Students, and Parents 

Teachers: Mentor, caring adult, facilitator, counselor, and advocate  * 

Students: Owner of learning process, and academic and non-academic roles  * 

Parents: Coach  * 

 

Clusters as Schools  

A cluster with four to 10 guides, plus assistants  and students  + 

Autonomy and shared decision making among guides + 

Guides having responsibility for success of the cluster  + 

Open and dynamic environment + 

Personal space * 

 

Choice, Incentive, and Decision-Making System  

Parental involvement  + 

Choice (for the guide, student, and parents) + 

Competition among clusters - 

Collaboration within clusters  - 

Client-based decision-making system (including guide‟s pay)  + 

 

Clusters as Flexible Learning Organizations  

Self-designing learning organization + 

Client-based changes  + 

 

Learning Centers  

Instruction in a focus area + 

Learning centers being independent from clusters  - 

Competition among centers and cooperation within a center  - 

Mobile, community learning, and shopping mall centers  - 
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Figure 5.3. Key characteristics of an information-age school with tentative revisions. 

 

Learning Contracts  

Planning and monitoring of student progress + 

Collaborative team approach (student, parents, and guide) + 

Digital learning contracts  + 

 

Developmental Levels  

Five levels of human development of students  - 

Different amounts of parental and guide involvement by level - 

 

Children with Special Needs  

All children being special  + 

Personalized education for all  + 

 

Curriculum  

Basic skills (e.g., ability to read)  + 

Higher-order thinking skills (e.g., problem-solving)  + 

Personal qualities (e.g., responsibility)  + 

Other competencies (e.g., use of resources, information, technology, interpersonal skills, and system  

thinking  
+ 

All aspects of human development  + 

Life-long learning  + 

 

Assessing Student Outcomes  

Certification of attainments  + 

Criterion-referenced assessment  + 

Mastery learning  + 

Integrated instructional and project space  + 

Disciplinary and interdisciplinary assessments + 

Performance-based assessment * 

Reflection * 

 

New Roles for Technology  

Major roles: Recordkeeping, planning, instruction, and assessment  * 

Secondary roles * 

 

Administration 

District-wide administrative system (Cluster Support System, Learning Center Support System, and  

Consumer Aid Agency 

N/A 

 

Governance 

Supportive community-level governance  N/A 

Supportive state-level governance  N/A 

 

Relationship to Other Human Service Systems  

Collaboration with human service systems at the community and state levels - 

 

Cost Effectiveness  

Peer tutoring (student-student) + 

Use of human resources (e.g., parents, senior citizens, and others)  + 
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Implications for Theory and Practice 

[Research Question 2: Implementation of Learner-Centered Instruction and  

Assessment in the MNCS] 

School Activities  

 In the Results chapter, I provided an overview of the activities in the school. I also 

indicated a regular schedule of a day in the school: Advisory meeting, project work, math, quiet 

reading, and physical education. Although there were no formal classes taking place in the 

school, there was an advisory meeting at the beginning of each day where students in the same 

advisory team got together with their advisors. Based on the findings, these advisory meetings 

were important in two ways. First, with such advisory meetings, students were able to get 

together, conduct group-based activities, promote social skills, and develop stronger 

relationships. Second, the advisors were able to talk to students and gather a progress report 

about what students had accomplished in terms of their learning goals and projects, which could 

potentially affect student accountability in their project work. 

 In addition to these activities, in the findings I also described senior students‟ 

presentations. Although there was a milestone presentation at the end of each grade level for 

each student, senior presentations were the most comprehensive ones as they were one of the 

major requirements for graduation. Based on my observations of such presentations, I found 

them valuable in three ways. First, senior students were able to get an experience of presenting to 

a large number of people in a very professional setting before they graduated. Second, in these 

presentations, students were able to reflect on their interests, desires, and career path, and 

communicate their plans for post-secondary education. Finally, watching these presentations 
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seemed to be helpful for other students in lower grades, as these presentations could be 

informative and inspirational for their own learning path.  

 

Planning for Learner-Centered Instruction  

By putting the emphasis on the importance of planning in the learning process, Donovan 

and Bransford (2005) indicated that, in a learner-centered educational environment, various 

levels of intelligence, cultural values, backgrounds, and learning styles should all be considered 

when guiding students‟ learning paths. In addition, Reigeluth et al. (2008) presented planning as 

one of the four major roles of technology for student learning. Reigeluth et al. (2008) identified 

two types of planning for student learning: planning for long-term goals and for short-term goals.  

Aligned with Donovan and Bransford (2005) and Reigeluth et al. (2008), the findings 

indicated that planning  was a major factor to support learner-centered instruction in the MNCS 

when taking into account various levels of intelligence, cultural values, backgrounds, and 

learning styles. Multiple types of planning having different purposes were identified in the 

school (i.e., PLP, IEP, block plan, personalized reading plan, and academic assistance plan). The 

goal of the PLP and IEP was similar to planning for long-term goals, and the goal of the block 

plan, personalized reading plan, and academic assistance plan was similar to planning for short-

term goals. However, there is a major difference in categorization of planning types in the school 

compared to the literature. Reigeluth et al. (2008) categorized the types of planning based on the 

goals for planning. However, the findings revealed that the types of planning in the school were 

categorized based on the tools used for planning – one of the reasons why the school had more 

types of planning.  
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Based on the findings, having a variety of types of planning in the school was helpful in 

various ways. First, the advisors were able to start with macro-level planning where they looked 

at students‟ overall interests, career paths, and passions for learning using PLPs and IEPs, and 

then they micro-managed such plans in a more manageable timeframe through block planning 

and others. Second, Reigeluth and Garfinkle (1994) indicated that “… all children will be special” 

(p. 65) in the new system of education. The authors stated that “[e]ducation will be personalized 

for all children, all children will be closely monitored for progress and will get the emotional 

attention that they deserve” (p. 65). Similarly, as described in the findings, the variety of types of 

planning often reduced individual differences factors in terms of student success in the school. 

Especially, as revealed by Dakota in his interview, students with special needs would not feel 

excluded in the school because of having a special plan, since all of the students in the school 

had a special plan tailored to them.  

 

Learner-Centered Instruction 

I pointed out the difference between use of the terms “student-centered” and “learner-

centered” instruction in the Literature Review chapter. According to Weimer (2002), learner-

centered instruction has a major focus on learning, as opposed to student-centered instruction 

having a focus on the student. My investigation of the project-based learning environment in the 

school revealed that the school put major emphasis on learning and helping students become 

owners of their learning. Therefore, the term “learner-centered instruction” could best represent 

the type of instruction taking place in the school. Additionally, in the Literature Review chapter, 

I outlined the learner-centered psychological principles (American Psychological Association, 

1997). My findings indicated that the type of learner-centered instruction in the school was very 
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well aligned with the factors outlined in the learner-centered psychological principles, including 

the factors related to the cognitive and metacognitive (i.e., use of self-directed learning to 

construct meaning through learning experiences in the school), motivational and affective (i.e., 

student motivation, reported as a critical success factor by the advisors), developmental and 

social (i.e., communication and collaboration, identified as one of the key characteristics of the 

school), and individual differences (i.e., use of personal learning plans in the school).  

 In addition, the findings revealed the characteristics of the project-based learning 

implemented in the MNCS. I found the distinction that Nancy made in her interview for the two 

types of project-based learning valuable to discuss in this section. The first one was teacher-

directed project-based learning where the teacher would tell all students to do a certain project 

for a certain topic. However, as Nancy pointed out in her interview, true project-based learning 

requires learners to own the project and project process. Therefore, project-based learning 

implemented in the school had the overarching characteristic of being student-directed, not 

teacher-directed. Thomas (2000) pointed out the five characteristics of a project in a project-

based learning environment. 

1. PBL projects are central, not peripheral to the curriculum. 

2. PBL projects are focused on questions or problems that „drive‟ students to encounter 

(and struggle with) the central concepts and principles of a discipline. 

3. Projects involve students in a constructive investigation. 

4. Projects are student-driven to some significant degree. 

5. Projects are realistic, not school-like. (pp. 3-4) 

 

The findings of this study revealed that the characteristics of the project-based learning 

environment in the school are aligned with all of the characteristics reported by Thomas (2000). 

The first and second characteristics offered by Thomas (2000) were supported by the findings 

presented in the Results chapter since students used projects as the primary means to attain 

learning outcomes, and the project-proposal form required students to brainstorm questions or 
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problems to be addressed in each project.  The last three characteristics offered by Thomas 

(2000) were addressed in the detailed characteristics of the project-based learning implemented 

in the MNCS as demonstrated in Table 5.3. Therefore, all characteristics pointed out by Thomas 

(2000) were addressed in this study, but the specific characteristics for project-based learning 

implemented in the school went beyond that list (see Table 5.3).  

 

Table 5.3 

Characteristics of the Project-Based Learning Implemented in the MNCS   

Characteristics  

 

1. Different students worked on different numbers of projects at a time.  

2. Some of the projects were worked on outside of school, such as taking piano lessons. 

3. Most of the projects were inter-disciplinary. 

4. There were large- and small-scale projects (based on the student's maturity level and 

ability).  

5. The projects presented authentic issues. 

6. The projects were student-driven, not standards-driven.  

7. Self-directed learning was key to the project-based learning in the school.  

8. The role of the advisors and parents was to guide the students throughout projects.  

9. Math, reading and writing were the three pillars of the project-based learning. 

10. The projects were highly individualized to the students. 

11. The students' desires and passions for learning were the starting points for the project 

designs.   

12. The projects required research and in-depth investigation of the phenomena being 

studied.  

13. The students were to use multiple resources to complete their projects.  

14. The process was considered to be more important than the end product/artifact. 

 

  

 The findings also revealed the importance of the orientation to get students ready for the 

learner-centered environment in MNCS. As students needed to learn how to write a project 

proposal, use resources, create artifacts, and present the overall project at the end, this level of 

engagement required a high level of management of time and resources, along with 
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accountability and ownership. New students in the school usually worked on a simple project 

involving topics of student interest in order to learn the project process from beginning to end. 

Such an orientation project before the actual projects was helpful in two ways, based on the 

findings. First, it gave students an authentic experience to learn the project process. Second, 

during this first project, the advisor and student got to know each other better so that in the 

following projects, the student was aware of the advisor‟s expectations and the advisor knew 

more about the student to tailor future projects accordingly.  

 In the previous sections, the importance of planning for learner-centered instruction in the 

school was discussed. Similarly, planning was identified as an important step for student projects 

in the school. Reigeluth and Garfinkle (1994) referred to “learning contracts” (p. 64) where the 

teachers, in collaboration with students and parents, outline learning goals for students to 

accomplish for the next contract period. This type of planning is similar to block planning in the 

MNCS. In addition to block planning, in order to outline more specifics for each project in the 

block plan, the school used project proposals, as described in the findings. The project proposal 

as a tool for planning projects was valuable for several reasons. First, as pointed out by Dakota in 

his interview, in real life, all projects, such as cooking a certain dish, creating a presentation, and 

writing an article, start with a proposal (either formal or informal), where one brainstorms about 

the details of the project, including resources to use, a task list to accomplish, and so on. 

Therefore, with project proposals, students first proposed a project where they outlined their 

ideas and brainstormed about the project. Second, project proposals enabled advisors to guide a 

student‟s learning path based on the student‟s needs and interests. In other words, as described in 

the findings, it was the step where the advisors could intervene to balance the student‟s plans in 

relation to the learning standards and the student‟s interests.  Finally, identified as a challenge to 
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learner-centered instruction in the findings, some students had difficulties in coming up with 

ideas to start a new project. The project proposal helped such students in collaboration with their 

advisors to brainstorm possible options and become more creative about different ideas for a new 

project.  

In the Results chapter, Figure 5.4 was provided to summarize the project proposal 

process. I presented the same figure again here as I believe this provides a working example of 

what a project proposal is like, as it is an important step in project-based learning.    

 

Start

1.Need 
guidance?

2b.Meet with 
advisor and discuss 

your needs and 
interests

Yes

4.Submit for review 
and approval

3.Fill in the project 
proposal form

3.1.Write the 
title of the 

project

3.2.Brainstorm 
the content of 

the project

3.3.List at least 
three basic 

facts/
questions to 

answer

3.4.Elaborate 
on why this 

project is 
important to 

you

3.5.List at least 
three 

resources to 
be used

3.6.List tasks/
activities to 

complete the 
project

3.7.Write 
down the 
number of 
proposed 

project credits

3.8.Choose the 
standards to 
be covered in 

the project

3.9.Write 
down project 

duration

3.10.Write down 
the names of 

others involved if a 
group project

3.11.Attach 
assessment 

rubric
End

2a.Brainstorm your 
needs and interests

No

 

Figure 5.4. A snapshot of the project proposal process in the MNCS. 
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 Upon approval of a project proposal, the findings revealed that students started working 

on their projects. One of the major critiques of learner-driven constructivist approaches such as 

project-based learning was raised by Kirschner, Sweller, and Clark (2006). The researchers 

identified one of the major weaknesses of such approaches as providing minimal guidance. 

However, after investigating MNCS where a true project-based learning environment was 

implemented with a high level of personalization, I realized that advisors worked with each 

individual student to provide the necessary guidance they needed during the project. In the 

school, the advisors were not directing student learning, but instead were guiding students so that 

they could identify the best learning path for themselves. Although time to spend with each 

student was reported by the participants as a challenge, the advisors found many ways to make 

sure students were supported during project work. These ways included monitoring time logs, 

observing student progress, and meeting with individual students throughout the day to check 

their progress. Therefore, the project-based learning implemented in the school cannot be 

categorized as “minimally guided.”  

 Findings also indicated that the advisors preferred use of individual projects over group 

projects due to unequal distribution of labor among group members and difficulty with 

evaluating what each student really learned at the end. Therefore, the school implemented 

collaborative extracurricular activities to make sure students were interacting, collaborating, and 

learning from each other. However, Reigeluth et al. (2008) described one of the key tenets of 

project-based learning in the new paradigm as enabling students to work in small teams with 

their peers, because students will typically need to work in teams in their jobs after graduation. I 

will further address the issue of individual versus group projects in my discussion of the last 

research question, as the issues reported by the advisors concerning group projects are likely to 
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be alleviated by a supportive educational technology system that monitors and reports individual 

students‟ attainments in a comprehensive manner.   

 

Learner-Centered Assessment   

 Mastery learning was identified as a key tenet for learner-centered assessment as 

implemented in the school. Aligned with the descriptions of Reigeluth and Garfinkle (1994), the 

purpose of assessment in the school was to “…certify attainments, not to compare students …” 

(p. 67). In the Literature Review chapter, I described one of the major criticisms of using mastery 

learning as decontextualizing and fragmenting learning competencies, similar to time-based 

methods. I then identified use of project-based learning to alleviate such criticisms of mastery 

learning. The findings revealed that MNCS implemented self-directed, project-based learning in 

order to ensure that student learning was contextualized with the real world and connected to 

their prior knowledge.  

Being a part of mastery learning in the MNCS, the findings also revealed how formative 

and summative assessments were implemented in the school. According to Park and Lee (2004), 

a formative assessment is used to make a judgment about a student‟s progress toward reaching 

mastery, while a summative assessment is used to evaluate whether a student has reached 

mastery. Aligned with this definition of formative and summative assessment, the advisors 

reported that, to see the most accurate picture of student effort, application, and participation, 

they assessed both the students‟ project process and the project artifacts using summative 

assessment. However, it is essential to note that formative assessment was used to help students 

improve when the summative assessment revealed lack of mastery. Types of formative 

assessment in the school were reported as observations of students, informal conversations with 
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students, and assessment of time logs. For assessment of project artifacts, multiple ways were 

used to cover every aspect of the artifact. The ways included viewing student presentations, 

reviewing materials created (including the reflective writing piece), and asking clarifying 

questions to help students reflect back on the process they used and artifacts they created. 

 Mastery judgment, earned credits, and accomplished standards were the other topics 

outlined in the findings. Considering that assessment of mastery would have multiple levels 

based on different grade levels of students, making a fair mastery judgment was reported as 

challenging by the advisors. The advisors addressed different ways for dealing with this 

challenge. They indicated that by both taking data from formative and summative assessments 

into consideration, and considering students‟ backgrounds and abilities, they could make a fair 

mastery judgment. Upon making the mastery judgment, the next step was to certify credits and 

standards. Although credits and standards were detailed in the project proposal form, at the end, 

the advisors had to review them and make sure what students had done was really aligned with 

the learning standards and credits they claimed. If there was a discrepancy, the advisors revised 

the credits and standards accordingly.  

One of the important findings about certification of standards was the fact that the school 

found a condensed way to represent the state standards. In her interview, Nancy pointed out that 

having a very detailed set of standards was challenging before the school started using the 

condensed version. I found Nancy‟s point about the detail of the standards very valuable, 

because having a condensed version of the standards and sub-standards potentially facilitated the 

project proposal and assessment process for both students and advisors in the school. As 

described in the findings, in her interview, Dee pointed out that students in the school were much 

more aware of the state standards than students in other schools.    
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One of the other major findings was that projects requiring more than 20 hours of work 

were evaluated by a team of advisors instead of by the students‟ general advisor in MNCS. 

According to the findings, use of multiple evaluators was crucial in two ways. First, as students 

worked with their own advisors for a long time, they had built a strong relationship. Therefore, 

as pointed out by Derek in his interview, there could be potential bias of advisors towards their 

own students. Even if bias was not a concern, there could still be the reliability concern of a 

single rater evaluating a big project. Second, as indicated by Craig in his interview, having 

multiple raters with different expertise and subject areas provided a better learning experience 

for students because they received feedback from different perspectives. 

 Another important finding of this study concerns the assessment of students‟ hopes 

though the Hope Survey. As one of the major goals of the school was to change the attitudes of 

students towards schooling and learning, assessment of students‟ hope would determine whether 

students really changed their attitudes after starting the school. This type of assessment was 

helpful in two ways. First, it helped school administrators to see whether efforts for encouraging 

a higher level of student engagement in learning were working well in the school. Second, the 

school was able to track the students‟ attitudes towards learning during their post-secondary 

education as longitudinal data.   

 Based on the learner-centered instruction and assessment implemented in the school, I 

presented Figure 5.5 in the findings to summarize the project-based learning implemented in the 

school. I presented this summary again in this chapter (see Figure 5.5) in the hope that it will 

help readers to see the general flow of the process in the MNCS and possibly help them to 

implement a similar kind of project-based learning. 



206 

 

Project-Based Learning Implemented in the School
St

ep
 2

. 
P

ro
je

ct
 P

ro
p

o
sa

l
St

ep
 1

. 
In

it
ia

l P
la

n
n

in
g

St
ep

 3
. 

P
ro

je
ct

 W
o

rk

St
ep

 4
. 

P
ro

je
ct

 
A

ss
es

sm
en

t

Start

1.1.Identify 
students’ 

characteristics and 
needs

1.2.Design PLP/IEP 
for long-term goals

1.3.Design block 
plan for short-term 

goals (including 
other planning 

types)

1.4.New 
student?

1.5a.Design projects 
aligned with 

students’ needs and 
interests

1.5b.Simple 
orientation project

Yes

No 1.6.Go to Step 2

2.1.Fill in the project 
proposal

2.2.Advisor 
approval?

2.3b.Parents 
approval

2.3a.Feedback for 
areas of 

improvement 

Yes

2.4.Go to Step 3
2.3a.1.Make 

revisions
No

3.1.Start working on 
the project

3.2.Need help?
3.3.Advisors’ and 
parents’ guidance

Yes 3.4.Enter time logs

No

3.5.Finish 
project on time?

3.6a.Go to Step 4Yes
3.6b.Meet with the 
advisor and discuss 

the timeline 

No

4.1.Meet with the 
project proposal 

team/general 
advisor

4.1.1.Present 
the project and 

artifacts

4.1.2.Address 
the advisor’s 

questions

4.2.Assess student 
learning

4.2.1.Finalize 
the earned 
credits and 
standards

4.2.2.Get 
students’ final 

comments 
about the 

assessment

4.3.Complete the 
project

End

3.6b.1.Continue 
working on the 

project based on 
the new timeline

 

Figure 5.5. A snapshot of the project-based learning implemented in the MNCS. 
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Implications for Theory and Practice 

[Research Question 3: Use of Educational Technology Systems in the MNCS] 

Background 

 One of the primary purposes of this study was to improve the design theory outlined by 

Reigeluth et al. (2008) for the roles of technology to support student learning. As described in the 

Literature Review chapter, the design theory offers four major functions with several sub-

functions and a number of secondary functions (see Table 5.4). In this section, referencing the 

findings of the study, suggestions for tentative revisions to improve the design theory will be 

made. This is expected to have two benefits related to both theory and practice. First, in this 

chapter, I summarize the suggestions for improvement by the advisors and students regarding 

each function in the design theory. Such suggestions can be used to write a new version of the 

article by Reigeluth et al. (2008) to comprehensively describe the improved design theory.  

Second, an improved design theory outlining functions and features of an educational technology 

system will serve as a theoretical basis for software developers to design an educational 

technology system or redesign their current system to meet the needs of key stakeholders in the 

learning process.  

In order to reveal the alignment or differences between the design theory and the findings 

of this study, I created several summary figures where I mapped out the functions in the design 

theory and the functions identified in the study, along with how they were used and what 

suggestions students and advisors had for improvement. At the end, I pointed out the missing 

functions and features that either the key stakeholders used, or they would like to see in an 

educational technology system.   
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Table 5.4 

Four Major Functions and Secondary Functions 

Recordkeeping Planning Instruction Assessment Secondary functions 

 

Standards 

inventory 

 

Personal 

attainments 

inventory 

 

Personal 

characteristic 

inventory 

 

Long-term 

goals 

 

Current options 

& requirements 

 

Short-term 

goals 

 

Projects 

 

Teams 

 

Roles 

 

Contracts 

 

Project 

initiation 

 

Instructional 

support 

 

Project 

support 

 

Instructional 

development 

 

Presenting authentic 

tasks 

 

Evaluating student 

performances 

 

Providing immediate 

feedback 

 

Certification of 

attainments 

 

Developing students‟ 

assessment 

 

Improving 

instruction/assessment 

 

 

Communication 

 

General student 

data 

 

School personnel 

information 

 

Administration 

 

Alignment between the Design Theory and the Findings 

 I mapped out the functions that emerged from the findings with the functions present in 

the design theory in order to reveal the extent to which the functions in the design theory were 

aligned with the major functions identified in the study (see Figures: 5.6, 5.7, 5.8, and 5.9). The 

results indicated that use of Project Foundry by the key stakeholders was highly focused on 

recordkeeping and planning in the school. Therefore, as summarized in Figures 5.6 and 5.7, all of 

the sub-functions of the recordkeeping and planning functions in the design theory were either 

already in Project Foundry or in the list of functions that the key stakeholders would like to see 

in Project Foundry.  
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 As shown in Figure 5.8, some of the sub-functions of instruction in the design theory 

align with the functions in Project Foundry related to instruction. However, it is important to 

note that, except for use of time logs and journals, Project Foundry was not used for instructional 

purposes in the school. During the focus group interview, when I asked the advisors if they 

would like to see any advanced instructional functions in Project Foundry, such as simulations, 

games, tutorials, and more, they reported that they would prefer using Project Foundry mainly 

for recordkeeping and planning for student learning. However, as I indicated in the Results 

chapter, at the same time the school started using ALEKS Math, which was a self-paced, 

computer-based instructional tool used only for math education to better prepare students for 

standardized tests and state requirements. In other words, there was a need for instructional 

support in order to avoid any potential knowledge deficiencies in math education, and this was 

one of the major reasons why the school did not use project-based learning for math education. 

I suspect that the concern for knowledge deficiency of students in a project-based 

learning environment could also be applicable to other subjects, such as science. In order to 

address this concern, if the school were to use computer-based instructional tools for other 

subjects instead of project-based learning, then it could lose the self-directed, project-based 

learning approach, which was a part of the school‟s identity. Therefore, the school implemented 

self-directed, project-based learning for all other subject areas, but used tutorial instruction for 

math so that students would not have any substantial knowledge deficiencies for state tests.  
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MAJOR FUNCTIONS: RECORDKEEPING 

Functions in 

the Design 

Theory 

Functions of 

Project 

Foundry 

Functions 

Advisors Used 

Functions 

Students Used 

Advisors’ 

Suggestions 

Students’ 

Suggestions 

 

Standards 

Inventory 

 

Manage 

performance 

 

Search learning 

targets  

 

 

Search learning 

targets 

 

  

Find a better 

way to 

view 

standards 

and 

learning 

goals 

Personal 

Attainments 

Inventory 

Manage 

performance 

Manage 

portfolio 

View student 

summary 

Generate reports  

Generate 

transcripts  

Use dashboard 

Search projects 

View performance 

overview 

Search earned 

credits 

View transcript 

View reports 

Manage portfolio 

Provide a visual 

summary of 

students‟ 

progress 

Provide a 

dashboard for 

monitoring 

student 

progress 

Transfer 

standardized 

test scores  

Provide a short 

and user-

friendly 

summary of 

students‟ 

progress for 

the parents 

Provide progress 

projection 

tools  

Project average 

production 

rate of 

students 

 

 

Personal 

Characteristics 

Inventory 

   Identify personal 

characteristics 

Identify learning 

styles 

 

Figure 5.6. Alignment between the design theory and the findings for recordkeeping. 
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MAJOR FUNCTIONS: PLANNING 

Functions in 

the Design 

Theory 

Functions of 

Project 

Foundry 

Functions 

Advisors Used 

Functions 

Students 

Used 

Advisors’ 

Suggestions 

Students’ 

Suggestions 

 

Long-Term 

Goals 

 

 

Manage 

learning 

plans 

 

    

Current 

Options & 

Requirements 

 

Manage 

learning 

plans 

    

Short-Term 

Goals 

Manage 

learning 

plans 

  Assist in setting up 

grade-appropriate 

goals 

 

 

Projects Manage 

projects 

Manage tasks 

Write a project 

request 

Search the project 

warehouse 

Add a task 

 

Write a 

project 

request 

Add a new 

task 

Offer extensive 

repository of 

project proposals 

Assist students with 

project proposal 

form 

Suggest grade-

specific projects 

Generate 

automatically a 

task list 

Suggest project 

resources based 

on previous 

projects 

Change project 

attributes 

Improve project 

tasks 

functionality 

Add task reminders 

Teams Manage 

projects 

 

    

Roles Manage 

projects 

 

    

Contracts Manage 

projects 

 

    

Figure 5.7. Alignment between the design theory and the findings for planning. 
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MAJOR FUNCTIONS: INSTRUCTION 

Functions in 

the Design 

Theory 

Functions of 

Project 

Foundry 

Functions 

Advisors Used 

Functions 

Students Used 

Advisors’ 

Suggestions 

Students’ 

Suggestions 

 

Project 

Initiation 

 

Manage 

projects 
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projects 
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projects 

 

 

 

  

Instructional 

Support 

Review/write 

journals 

 

Manage 

journals 

Write/review  

journals 

View request 

form 

 

Offer an extensive 

library 

 

 

Offer an 

extensive 

library 

Save links 

 

Project  

Support 

 

Manage time 

logs  

Search time 

logs 

Search projects  

  

Create time logs 

 

Calculate students‟ 

work time 

automatically  

Offer functionality 

for reflection 

 

Change past time 

logs 

 

Instructional 

Development 

     

Figure 5.8. Alignment between the design theory and the findings for instruction. 

 

MAJOR FUNCTIONS: ASSESSMENT 

Functions in the Design 

Theory 

Functions of 

Project 

Foundry 

Functions 

Advisors 

Used 

Functions 

Students Used 

Advisors’ 

Suggestions 

Students’ 

Suggestions 

 

Presenting Authentic 

Tasks 

 

     

Evaluating Student 

Performances 

 

Manage 

assessments 

Finalize 

projects 

Manage 

assessments 

(e.g., attach a 

rubric to a 

project) 

Assist advisors 

in terms of 

assessment of 

writing tasks 

 

Providing Immediate 

Feedback 

 

Provide 

feedback 

    

Certification of 

Attainments 

 

Manage results Finalize 

projects 

   

Developing Student 

Assessments 

 

   Import rubrics 

Create and attach 

rubrics 

 

Improving 

Instruction/Assessment 

     

Figure 5.9. Alignment between the design theory and the findings for assessment.  
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 Such a method was actually described by Reigeluth et al. (2008). The authors suggested 

using two integrated spaces of instruction for student learning: the project space and the 

instructional space. 

Once the students get organized for a project, they will begin working on it. As they work 

on it, they will encounter (identify) attainments they need in order to be successful. These 

will include such attainments or components of an attainment as: information that needs 

to be memorized, understandings that need to be acquired, skills that need to be 

developed, and various kinds of affective development. (Reigeluth et al., 2008, p. 35)  

 

In order to develop many of these attainments, the students will leave the project space and enter 

the instructional space. This way, students can still work on projects to accomplish their learning 

goals, but at the same time, they can address their knowledge deficiencies through self-paced, 

computer-based instructional tools such as tutorials, educational games, simulations, and more. 

 Having a project space and an instructional space can also address one of the other issues 

that emerged in the findings. As described previously, the advisors preferred use of individual 

projects over group projects in the school, in spite of their goal to build relationships among 

students. One of the reasons was reported as the difficulty in assessing what each student learned 

during a project. However, Reigeluth et al. (2008) pointed out the potential benefits of group 

projects and included specific functions related to teamwork (e.g., teams and roles) in the design 

theory. The authors proposed that the majority of attainments be assessed in the instructional 

space for individual students. Therefore, the integration of the instructional space with projects 

would likely alleviate the concerns of the advisors associated with assessing what each student 

learned in a group project.  

 In addition to the instruction function, some of the assessment functions in the design 

theory were aligned with the functions identified in the study (see Figure 5.9). Use of Project 

Foundry for assessment was minimal among the advisors, based on the interviews and focus 
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group interview. However, one of the participants‟ suggestions is important to note here. 

Students entered time logs during the project process, and the advisors were responsible for 

reading these time logs to make sure that students were on the right track. During the second part 

of the interviews, one of the suggestions for improvement was to assist advisors on assessment of 

writing tasks, as reviewing the related time logs required a lot of time and effort of the advisors. 

As previously described, time was reported as one of the challenges to learner-centered 

instruction and assessment.  

 In addition to the four major functions, the findings revealed an alignment between the 

design theory and the findings for the secondary functions (see Figure 5.10). Although use of 

Project Foundry for communication was found to be minimal in the school, suggestions from the 

advisors and students revealed that they would like to see Project Foundry offer better 

functionality for communication and collaboration among the key stakeholders, including the 

advisors, students, and parents. In addition, the participants revealed that an advanced chatting 

function would be helpful for just-in-time communication between the advisors and students, in 

addition to the messaging function for asynchronous communication in Project Foundry.  

 In addition to the major and secondary functions, in the Literature Review chapter I 

discussed additional features related to the design theory, including interoperability, 

customizability, modularity, and open-source architecture. Two of these were aligned with the 

findings of this study (see Figure 5.11). First, interoperability was an important improvement 

suggested by the participants for Project Foundry. The advisors wanted Project Foundry to 

eliminate requiring multiple accounts (e.g., e-mail accounts), and provide functionality to 

integrate outside resources/websites (e.g., Google applications).  In addition to interoperability, 

the advisors wanted to see customizability as a feature in Project Foundry. They suggested that 
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Project Foundry could offer personalized functionality to use the system (e.g., use of verbal 

comments or textual entries to complete the time logs), and offer interface customizability (e.g., 

use of personal pages similar to a Facebook page).   

 

SECONDARY FUNCTIONS 

Functions in the 

design theory 

Functions of 

Project 

Foundry 

Functions 

advisors used 

Functions 

students 

used 

Advisors’ suggestions Students’ 

suggestions 

 

Communication 

 

 

Send and receive 

messages 

 

Send and receive 

messages  

 

Send and 

receive 

messages 

 

Provide opportunities for 

communication and 

collaboration 

Offer collaboration among 

on-site advisors 

Provide chatting function 

(student-advisor) 

 

Offer 

chatting 

function 

 

General Student 

Data 

 

Manage system     

School 

Personnel 

Information 

 

Manage system     

Administration Manage system Manage system    

Figure 5.10. Alignment between the design theory and the findings for secondary functions. 

   

FEATURES OF SYSTEM DESIGN 

Features in the Design Theory Advisors’ Suggestions Students’ Suggestions 

 

Interoperability 

 

Eliminate requiring multiple accounts 

Provide functionality to integrate outside 

resources/websites  

 

 

Customizability Offer personalized functionality to use the system 

Offer interface customizability 

 

Figure 5.11. Alignment between the design theory and the findings for features of system design. 
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Differences between the Design Theory and the Findings 

 In addition to an alignment between the design theory and the findings of the study, there 

were some differences as outlined in Figure 5.12. The calendar was one of the functions of 

Project Foundry used by the students in the school. However, based on the descriptions of 

students in the survey, students wanted to see a personal planner function in order to get 

organized for coming deadlines, tasks to be accomplished, and other events. A personal planner 

function could be added to the design theory as a new secondary function.  

 

MAJOR AND SECONDARY FUNCTIONS 

New 

Functions 

Functions of 

Project 

Foundry 

 

Functions 

Advisors 

Used 

Functions 

Students 

Used 

Advisors’ Suggestions Students’ 

Suggestions 

Personal 

Planner  

Manage 

calendar 

 Manage 

calendar 

 Offer a personal 

planner 

Keep completed 

tasks in the 

calendar (not 

delete) 

 

User 

Assistance  

  Use help Provide scaffolding and 

help to users 

Provide automatic spell 

check 

Offer auto-saving 

Offer auto-spelling 

Provide an intuitive 

intro of how to 

use 

Provide more help 

Parent 

Involvement 

   Offer functionality for 

advanced parent 

involvement  

 

 

Figure 5.12. Differences between the design theory and the findings for major and secondary 

functions. 

In addition to a personal planner function, user assistance was identified by both advisors 

and students as another function to improve Project Foundry. As indicated by the participants, 

this type of just-in time assistance could include scaffolding and feedback to users, as well as 
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functionalities such as auto-saving and auto-spelling. In addition, the student survey revealed that, 

as a part of user assistance, another improvement to Project Foundry was to have a detailed and 

intuitive introduction for how to use it. Along with such an introduction, students‟ suggestions 

for improvement indicated that a better functionality for help was needed.  

In addition to personal planner and user assistance, the advisors suggested improvement 

of the parent involvement function, such as getting electronic signatures from parents on project 

proposals. Having a separate interface for parents (similar to Project Foundry) could potentially 

facilitate parent involvement, where parents could have access to certain functions within the 

system, such as functions related to recordkeeping and planning for student learning. However, 

parent involvement could be included as a secondary function since such a function would be 

applicable to such other interfaces as the student interface and advisor interface.  

 In addition to new secondary functions, the findings revealed that there could be some 

suggestions related to additional features of an educational technology system. In the Literature 

Review chapter, I pointed out open-source architecture, interoperability, customizability, and 

modularity as the overarching features of an educational technology system aligned with the 

design theory. Findings revealed that in addition to these features, there could be other features 

to provide a better system supporting student learning. Such features are shown in Figure 5.13. 

The first one is flexible access. I observed that there were some Internet connection issues in the 

school during my data collection. Therefore, it was suggested that the system somehow could 

minimize Internet connection issues so that students would not get frustrated. One of the 

solutions to this could be to ensure that there was online and offline access to the system. This 

way, students could still accomplish some of the tasks related to their projects, despite 

experiencing connection issues.  
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FEATURES OF SYSTEM DESIGN  

New Features Advisors’ Suggestions Students’ Suggestions 

 

Flexible access 

 

 

Minimize Internet connection issues 

 

 

Cloud Computing Offer cloud computing 

 

 

Usability Clean up the transcripts 

Provide a dynamic environment 

Offer an intuitive interface 

 

Eliminate program glitches 

Compatibility  Ensure compatibility 

Figure 5.13. Differences between the design theory and the findings for features of system 

design. 

 As shown in Figure 5.13, another suggestion to improve Project Foundry was to offer 

cloud computing so that students could potentially have access to their resources and artifacts 

wherever they were. As indicated in the findings, learning did not take place just within the four 

walls of the school. Therefore, cloud computing would be a valuable feature to support student 

learning outside the school. In addition to cloud computing, the findings revealed that the 

usability of Project Foundry was an important consideration. The suggestions revealed that 

Project Foundry should be free of any program glitches, which could potentially frustrate the 

users. Similarly, for better usability, another suggestion was to provide a dynamic environment 

(one that has a direct link from Project Foundry to start browsing on the Internet). As indicated in 

the findings, students used multiple resources and websites when working on their projects. 

Accessing such websites directly from Project Foundry could be more efficient for students. 

Finally, compatibility was suggested in the student survey as an improvement for Project 

Foundry – being able to run on different browsers and potentially on different platforms.  

 In addition to differences between functions in Project Foundry and in the design theory, 

there were some other differences identified about how such functions were implemented in the 
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school. The design theory by Reigeluth et al. (2008) suggests that the educational technology 

system should provide a tailored list of projects based on students‟ needs (e.g., standards to be 

met) and interests, so that students in collaboration with their teachers could choose appropriate 

and motivating projects to work on. However, one of the important findings of this study was 

that the process started with design of the project, and then the advisor tied the standards into the 

project. It is important to note that time was reported as a challenge to both learner-centered 

instruction and assessment by the advisors in the school. Therefore, efficiency is a major issue to 

consider when making any suggestions. Students and advisors designing the projects from 

scratch is a less efficient planning process. However, the educational technology system could be 

capable of supporting both of these approaches. It could suggest a list of project proposals from a 

project repository based on students‟ needs and interests, but it could also allow learners to start 

from scratch to design a project proposal.  

 Additionally, the findings indicated that use of a project proposal to plan for student 

learning was substantial in the school. Although the design theory offers a general process for 

student planning of projects, the more detailed steps for a project proposal outlined in the 

findings might improve the design theory. As a project proposal could be used for outlining all of 

the important details of a project, including teams, roles, and contracts, the relevant sub-

functions of planning in the design theory (projects, teams, roles, and contracts) could be 

included in one bigger category called project proposal.   

 Based on the findings and discussion in this section, I outlined a revised design theory for 

the roles of educational technology in the information-age paradigm of education to support 

student learning (see Figure 5.14).  
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Figure 5.14. The revised design theory as suggested by the findings of this study. 
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Future Research 

The results of this study revealed a number of challenges to learner-centered instruction 

and assessment reported by the advisors and administrators. For learner-centered instruction, 

these challenges included students‟ mindsets and attitudes, as well as time, subject areas, and 

consistency across advisories. Additionally, mastery judgment, credits and standards, 

subjectivity, product versus process, and time were reported as challenges to learner-centered 

assessment. Future research will be valuable with different cases to reveal further challenges to 

learner-centered instruction and assessment. Additionally, future research can focus on how to 

overcome such challenges so that adoption and implementation of learner-centered instruction 

and assessment would be easier for key stakeholders.  

In the Results chapter, I included two figures to outline how the project proposal process 

and project-based learning took place in the school. Although these figures could over-simplify 

the actual process involved, they are helpful to see the flow of the major tasks accomplished. 

Future research could reveal how these two outlines could be further improved to provide 

substantial and research-based guidelines to help stakeholders implement project-based learning 

in schools. Additionally, the results revealed that project-based learning was not used for math 

education due to it possibly causing knowledge deficiencies. The findings revealed that students 

could be left behind in terms of acquiring math learning standards, and therefore, they could 

become unsuccessful on the standardized tests. I discussed the role of the instructional space and 

project space to overcome such deficiencies in this chapter. Future research could further 

investigate use of self-directed, project-based learning in math education with the 

implementation of instructional and project spaces and could evaluate the impact of such an 

implementation on the effectiveness of student learning and acquisition of math concepts. 
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Additionally, the findings revealed that MNCS used ALEKS Math for instructional space. I 

outlined the functions provided by ALEKS Math for the key stakeholders in the findings. Further 

research could be done to reveal how functions provided by ALEKS Math could be integrated 

with the instructional space for math and similar subject areas. 

Throughout this dissertation study in various sections, I emphasized the importance of 

relationships among the key stakeholders in the school. As described in the Results chapter, one 

of the concerns of the advisors was that over-reliance on technology could reduce the 

relationship component of the school. Therefore, further research could be done to reveal ways to 

use technology to promote relationship building among key stakeholders in information-age 

schools to address such concerns of key stakeholders.  

Finally, this dissertation study revealed the key characteristics of an information-age 

school, how the school implemented learner-centered instruction and assessment, and how the 

key stakeholders used educational technology in the school. The study aimed to improve the 

design theories for the key characteristics of an information-age school and roles technology 

should serve in the information-age paradigm. In order to further expand knowledge, similar 

studies could be conducted using different cases across the United States. This way the design 

theory for the key characteristics of information-age schools and the design theory for the roles 

that technology should serve in such schools could be further improved using the formative 

research method (Reigeluth & Frick, 1999; Reigeluth & An, 2009) as implemented in this study.  

 

Limitations of the Study 

 In the Methods chapter, I addressed how this study ensured internal validity, reliability, 

and external validity. Here I will describe the possible limitations of the study. There were 
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multiple limitations. First, this was a single case study designed and conducted by a single 

researcher. Other information-age schools across the United States could be implementing 

learner-centered instruction and assessment differently, and it is impossible to capture that using 

one case. Second, due to lack of resources and time, I was unable to conduct “long-term 

observations at the research site” (Merriam, 1991, p. 169). Finally, as I was the sole researcher 

involved, I was unable to conduct any inter-rater reliability procedures during the coding process.   

 

Conclusion 

 The purpose of this study was to investigate one of the information-age schools in the 

United States to improve the initial design theory for the key characteristics of an information-

age school and the roles that technology should serve in such schools to support student learning. 

Additionally, the study explored how learner-centered instruction and assessment were 

implemented in the school. Therefore, this study aimed to address three main research questions:  

1. What key characteristics did the MNCS have in order to operate as an information-

age school?  

2. How were learner-centered instruction and assessment implemented in the MNCS? 

3. How did the key stakeholders use their current educational technology systems to 

support learner-centered instruction and assessment in the MNCS, and what 

improvements would advisors and students like to see in those technology systems?   

In the Results chapter, I addressed each of these questions using multiple sources of 

evidence and explored findings that emerged from the data. In the Discussion chapter, I reflected 

on implications of the findings on theory and practice in the field. Before starting this study, I 

was a strong believer in learner-centeredness in education; however, as I had not seen a school 
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where true learner-centered instruction and assessment were implemented, I was unable to 

understand how that could really happen. Although this study identified a number of important 

findings and implications, perhaps of most significance in this study was the fact that it revealed 

that there was a school where truly learner-centered instruction and assessment were 

implemented in the United States and that there could be other schools waiting to be investigated. 

Based on what I saw in the MNCS, I am very hopeful for the future of education for coming 

generations. I hope that you have become hopeful as well, and that you will help to expand our 

knowledge about this promising new paradigm of education.   
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APPENDICES 

Appendix A: Data Collection Protocols and Instruments 

 

1. Focus Group Interview  

2. Interviews for Administrators 

3. Interviews for Advisors 

4. Observations 

5. Survey 

6. Educational Technology Systems 

7. School Documents 
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FOCUS GROUP INTERVIEW 

 

Stakeholders: Advisors  

 

Duration: 1 hour (tentative) 

 

Related Research Questions: RQ-3 

RQ-3: How did the key stakeholders use their current educational technology systems to support 

learner-centered instruction and assessment in the MNCS, and what improvements would 

advisors and students like to see in those technology systems?   

 

Data Collection Procedures:  

Teachers will be given a package, which will include information about this research study and 

information about PIES (major and secondary functions). After the individual interviews, all of 

the advisors in the school will be invited to take part in the focus group interview. Research 

suggests focus group interviews should include six to eight participants. The focus group 

interview might include seven to nine advisors based on advisors‟ availability to participate. The 

researcher will use an open-ended question as demonstrated below to start the conversation.  

 

Focus Group Interview Questions: 

 

Questions RQ 

 

1. What features and functions does Project Foundry provide to students and 

advisors? 

 

2. How do you use Project Foundry on a daily basis?  

 

3. What features and functions do you wish to have in Project Foundry to 

support student learning and you as a teacher?  

 

 

 

RQ-3  

 

 

RQ-3 

 

RQ-3 

 

 

(During the focus group, the researcher might guide the conversation based on: Recordkeeping, 

planning, instruction, assessment, secondary functions or any other functions and features, e.g., 

“What do you think about recordkeeping, which might include …?”)  
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INTERVIEWS 

 

Stakeholders: Administrators  

 

Duration: 1 hour (tentative) 

 

Related Research Questions: RQ-1 and RQ-2 

RQ-1: What key characteristics did the MNCS have in order to operate as an information-age 

school? 

RQ-2: How were learner-centered instruction and assessment implemented in the MNCS? 

 

Data Collection Procedures: 

Administrators will be given a package, which will include information about this research study, 

information about PIES (major and secondary functions) and definitions of important constructs 

of this study (personalized learning, project-based learning, mastery learning and criterion-

referenced assessment). They will be asked to review this package before the interviews, which 

would take them a maximum of one hour. Each participant will be interviewed once but if found 

necessary, follow-up interviews might take place, which could be face-to-face or online.   

 

Interview Questions: 

 

Questions RQ 

 

1. How do you measure student success in the school? What are the key 

indicators?   

 

RQ-1 

 

2. How much were you able to review the study package?  

 

N/A 

 

3. [The researcher will explain the components of learner-centered instruction 

and learner centered assessment briefly]. Which information-age characteristics 

do you think the MNCS has? 

(The researcher will list the characteristics of information-age schools: 

personalized learning and project-based learning for learner-centered instruction; 

mastery learning and criterion-referenced assessment for learner-centered 

assessment.)  

 

RQ-1 

4. Would you describe any other characteristics that the MNCS has to ensure 

learner-centered instruction and learner-centered assessment, which makes the 

school unique and be different than other schools? How does MNCS utilize these 

characteristics? Please briefly describe. 

 

RQ-1 

5. [The researcher will explain personalized learning briefly]. How does the 

MNCS ensure that learning is personalized to individual students? Have you 

recognized any issues in application of personalized learning? 

 

RQ-2 
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6. [The researcher will explain project-based learning briefly]. How does the 

MNCS incorporate project-based learning? Have you recognized any issues in 

application of project-based learning? 

 

RQ-2 

7. [The researcher will explain mastery learning briefly]. How does the MNCS 

incorporate mastery learning in order to assess student learning? Have you 

recognized any issues in application of mastery learning?  

 

RQ-2 

8. [The researcher will explain criterion-referenced assessment by differentiating 

it from norm-referenced assessment]. How does the MNCS incorporate criterion-

referenced assessment to evaluate student learning? Have you recognized any 

issues in application of criterion-referenced assessment? 

 

RQ-2 
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INTERVIEWS 

 

Stakeholders: Advisors 

  

Duration: 2 Hours (tentative) 

 

Related Research Questions: RQ-1, RQ-2, and RQ-3 

RQ – 1: What key characteristics did the MNCS have in order to operate as an information-age 

school? 

RQ – 2: How were learner-centered instruction and assessment implemented in the MNCS? 

RQ – 3: How did the key stakeholders use their current educational technology systems to 

support learner-centered instruction and assessment in the MNCS, and what improvements 

would advisors and students like to see in those technology systems?   

 

Data Collection Procedures: 

Advisors will be given a package, which will include information about this research study and 

information about PIES (Major and Secondary Functions). They will be asked to review this 

package before participating in an interview, which would take them a maximum of one hour. 

Each participant will be interviewed once but if found necessary, follow-up interviews might 

take place, which could be face-to-face or online. During the interviews, for some of the 

questions, advisors will be asked to demonstrate how they use Project Foundry to accomplish 

different tasks. How the advisor interacts with the system will be observed and video-recorded as 

a part of observation protocol.   

 

Interview Questions (Part I): 

 

Questions RQ 

  

1. How do you measure student success in the school? What are the key 

indicators?   

 

RQ-1 

2. How much were you able to review the study package?  N/A 

 

3. [The researcher will explain the components of learner-centered instruction 

and learner centered assessment briefly]. Which information-age characteristics 

do you think the MNCS has? 

(The researcher will list the characteristics of information-age schools: 

personalized learning and project-based learning for learner-centered instruction; 

mastery learning and criterion-referenced assessment for learner-centered 

assessment.)  

 

RQ-1 

4. Would you describe any other characteristics that the MNCS has to ensure 

learner-centered instruction and learner-centered assessment, which makes the 

school unique and be different than other schools? How does MNCS utilize these 

characteristics? Please briefly describe.  

RQ-1 
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5. [The researcher will explain personalized learning briefly]. How does the 

MNCS ensure that learning is personalized to individual students? Have you 

recognized any issues in application of personalized learning? 

 

RQ-2 

6. [The researcher will explain project-based learning briefly]. How does the 

MNCS incorporate project-based learning? Have you recognized any issues in 

application of project-based learning?  

 

RQ-2 

7. [The researcher will explain mastery learning briefly]. How does the MNCS 

incorporate mastery learning in order to assess student learning? Have you 

recognized any issues in application of mastery learning? 

 

RQ-2 

8. [The researcher will explain criterion-referenced assessment by differentiating 

it from norm-referenced assessment]. How does the MNCS incorporate criterion-

referenced assessment to evaluate student learning? Have you recognized any 

issues in application of criterion-referenced assessment? 

 

RQ-2 

 

Interview Questions (Part II): 

 

 

Questions RQ 

 

1. [The researcher will explain the recordkeeping function briefly and list the 

sub-functions]. Does Project Foundry provide recordkeeping function?  

a. If yes; 

i. What does it do for recordkeeping?  

ii. Do you use the recordkeeping function in Project Foundry to 

support student learning? How do you use it? Could you briefly 

demonstrate?  

b. If no;  

i. Do you wish to have a recordkeeping function in Project 

Foundry?  

ii. Do you use any other means to address a recordkeeping function? 

Please briefly describe.  

 

 

RQ-3 

2. [The researcher will explain the planning function briefly and list the sub-

functions]. Does Project Foundry provide a planning function?  

a. If yes; 

i. What does it do for planning?  

ii. Do you use the planning function in Project Foundry to support 

student learning? How do you use it? Could you briefly 

demonstrate?  

b. If no;  

i. Do you wish to have a planning function in Project Foundry? 

ii. Do you use any other means to address a planning function?  

RQ-3 
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3. [The researcher will explain the instruction function briefly and list the sub-

functions]. Does Project Foundry provide an instruction function?  

a. If yes; 

i. What does it do for instruction?  

ii. Do you use an instruction function in Project Foundry to support 

student learning? How do you use it? Could you briefly 

demonstrate?  

b. If no;  

i. Do you wish to have an instruction function in Project Foundry?  

ii. Do you use any other means to address the instruction function? 

Please briefly describe. 

 

RQ-3 

4. [The researcher will explain the assessment function briefly and list the sub-

functions]. Does Project Foundry provide an assessment function?  

a. If yes; 

i. What does it do for assessment?  

ii. Do you use the assessment function in Project Foundry to support 

student learning? How do you use it? Could you briefly 

demonstrate?  

 

b. If no;  

i. Do you wish to have an assessment function in Project Foundry?  

ii. Do you use any other means to address the assessment function? 

Please briefly describe. 

 

RQ-3 

5. [The researcher will explain each of the secondary functions]. Which of the 

secondary functions does Project Foundry provide?  

a. If some, what does it do for  [Communication | General Student Data | 

School Personnel Information | Administration]? How do you use each of 

these functions? Could you briefly demonstrate?  

b. If none, which of these secondary functions do you wish to have in 

Project Foundry? Do you use any other means to address any of these 

secondary functions? Please briefly describe. 

 

RQ-3 

6. So far, we talked about major and secondary functions. In addition to these 

functions, what other tasks do you or your students accomplish using Project 

Foundry? Could you briefly demonstrate?  

 

RQ-3 

7. What other functions do you wish to have in Project Foundry to support 

student learning that are different than the major and secondary functions 

discussed previously?  

 

RQ-3 
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OBSERVATIONS 

 

Stakeholders: Advisors and Students  

 

Duration: Approximately one hour per each observation  

 

Related Research Questions: RQ-2 and RQ-3 

RQ-2: How were learner-centered instruction and assessment implemented in the MNCS? 

RQ-3: How did the key stakeholders use their current educational technology systems to support 

learner-centered instruction and assessment in the MNCS, and what improvements would 

advisors and students like to see in those technology systems?   

 

Data Collection Procedures:  

Direct and non-participant observations (Fraenkel & Wallen, 2008) will be utilized. These 

observations will take place in the school setting to observe student-student interactions, as well 

as student-teacher interactions in a natural setting without any direct contact with the participants. 

The observation will be conducted with junior and senior students of the school, which will be 

identified by the school principal – Dee-Grover Thomas. Such observations will not be audio or 

video recorded – only observational notes will be taken. There will be no student-identifying 

information recorded during the observation. Instead, the process that students go through for 

accomplishing tasks related with their projects will be observed – without focusing on individual 

students. Multiple observations will take place.  

 

In addition, advisors will be asked to demonstrate how they use Project Foundry to accomplish 

different tasks during the interviews. How an advisor interacts with the system will be observed 

and video-recorded. A single observation will be conducted for each of the advisors; however, if 

found necessary, follow-up observations will be conducted.  
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SURVEY 

 

Stakeholders: Students 

 

Duration: 10 Minutes 

 

Related Research Questions: RQ-3 

RQ – 3: How did the key stakeholders use their current educational technology systems to 

support learner-centered instruction and assessment in the MNCS, and what improvements 

would advisors and students like to see in those technology systems?   

 

Data Collection Procedures:  

The survey will be given to junior and senior students of the school, who will be identified by the 

school principal, Dee Grover Thomas. The survey can be conducted using a paper-based or 

online format. The researcher will decide on the format of the survey after the initial meeting 

with the teachers and administrators.  

 

Survey Questions:  

 

Questions RQ 

 

1. Please check ALL of the features and functions that you have used in 

Project Foundry since you came to the MNCS:  

 Writing a Journal 

  Time Logs 

  Writing a Project Request 

  Calendar 

  Adding a New Task to the Project 

  Sending a Message 

  Viewing Request Form 

  Performance Overview 

  Viewing Transcript 

  Viewing Reports 

  Searching Learning Targets 

  Searching Earned Credits 

  Assessments (Rubrics) 

  Portfolio 

  Help 

  Other: 

 

 

RQ-3  

2. Which THREE features and functions of the Project Foundry that you have 

used do you like the most?  

  Writing a Journal 

  Time Logs 

RQ-3 
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  Writing a Project Request 

  Calendar 

  Adding a New Task to the Project 

  Sending a Message 

  Viewing Request Form 

  Performance Overview 

  Viewing Transcript 

  Viewing Reports 

  Searching Learning Targets 

  Searching Earned Credits 

  Assessments (Rubrics) 

  Portfolio 

  Help 

  Other: 

 

3. Please write down any missing features and functions that you would like to 

see in Project Foundry as a student. 

 

RQ-3 

4. For each function and feature that you write down above, please provide a 

brief description of why you want to see them in Project Foundry to support 

you as a student. 

 

RQ-3 

5. Please check ALL of the websites and programs that you have used while 

working on your school projects.  

 Google Applications (e.g., Google Sites, Google Docs, Google  

Groups etc.) 

  National Geographic Website 

  Wikis (e.g., Wikipedia, Wikispaces etc.) 

  Discussion Forums  

  Blogs 

  Message Boards 

  Khan Academy Website 

  Online Newspapers 

  YouTube 

  Purple Math 

  Minnesota Department of Natural Resources Website 

  Wolfram Alpha Website 

  Ask.com 

  Online Libraries and Databases 

  Animal Planet Website 

  PBS Website 

  Science Buddies 

  EasyBib/Son of Citation 

  United Nations Website 

RQ-3 
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6. Please write down any other websites or programs that you have used while 

working on your projects other than the ones listed in the previous question. 

Please write "None" if you have not used any other. 

 

RQ-3 

7. In Question 5 and 6, you have listed the websites and programs that you 

have used while working on your school projects. Now, please briefly 

explain why you have used each of these websites and programs. 

 

RQ-3 

8. Please write down if you have any additional comments about Project 

Foundry or other websites and programs you discussed in the previous 

questions. Please write "None" if you do not have any. 

 

N/A 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



249 

 

 

GATHERING DATA FROM THE EDUCATIONAL TECHNOLOGY SYSTEMS 

 

Stakeholders: N/A 

  

Duration: N/A 

 

Related Research Questions: RQ-3  

RQ-3: How did the key stakeholders use their current educational technology systems to support 

learner-centered instruction and assessment in the MNCS, and what improvements would 

advisors and students like to see in those technology systems?   

 

Data Collection Procedures:  

A system analysis will be implemented to observe how students and advisors interact with each 

other using Project Foundry as well as how they use Project Foundry to accomplish various tasks. 

The researcher will ask for login information to analyze the system from a teacher perspective as 

well as a student perspective. However, as in the observations, there will be not any student-

identifying information included in the system analysis. Additionally, there will not be any 

investigation of achievement scores of individual students. The researcher will focus on tasks 

that are accomplished through the system, not on who accomplishes those tasks. The analysis 

will be on data pertaining to junior and senior students, which will be identified by the school 

principal, Dee Grover Thomas.  
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GATHERING DATA FROM THE ONLINE AND PHYSICAL SCHOOL DOCUMENTS 

 

Stakeholders: N/A  

 

Duration: N/A  

 

Related Research Questions: RQ-1 and RQ-2 

RQ-1: What key characteristics did the MNCS have in order to operate as an information-age 

school? 

RQ-2: How were learner-centered instruction and assessment implemented in the MNCS? 

 

Data Collection Procedures: A document analysis will be conducted using MNCS website 

(http://www.newcountryschool.com/). The MNCS has a very informative website which reveals 

the crucial information and documentation about how the school operates including school 

activities, students‟ projects, resources provided for students, and resources provided for parents. 

The documentation on the school website will be investigated to reveal which information-age 

characteristics the school has and how the school operates learner-centered instruction and 

learner-centered assessment. In addition to documentation on the school website, the researcher 

will ask for other school documents including curriculum- and assessment-related documents 

that teachers use in the school. Such documents might include publicly available achievement 

scores of students. 
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Appendix B: Study Package   
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Appendix C: Floor Plan of the School 
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Appendix D: School Pictures 

Note: Most of the pictures were taken by the researcher, while some of them were gathered  

from the school website (i.e., pictures with students).  

 

Main entrance 

 

Front desk 
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Appendix E: Human Subject/IRB Documents  

 

1. Consent Statement for Advisors and Administrators  

2. Consent Statement for Students  
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Appendix F: Sample Screenshots of the NVivo Analysis File 

 

1. Part I: Sources 

2. Part II: Nodes 
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PART I: SOURCES 
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