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4

Understanding 21st 
Century Technology

Chapter Scenario: You peek your head into a classroom and see 
students in groups of three to four huddled together throughout the 
room, discussing and sharing information with their group members as 
they work to solve a math problem. One student in the group is typing 
notes into a program that allows the notes to be shared with her group 
members through the Web. The teacher walks around monitoring 
students and providing guidance. This goes on for about 20 minutes 
until the teacher indicates there are only 15 minutes left in the class 
period. He tells students there is going to be a quiz. You notice that 
students take out what looks like cell phones and smartphones. You 
wonder what is going on! The teacher walks to the front of the room 
and activates an overhead LCD projection unit attached to a tablet 
device. Up on the screen is a multiple-choice question. The teacher 
asks students to use their phone to text him the answer. Students read 
the question and then text their answers. About 20 seconds later, the 
teacher moves on to the next slide, which shows a summary of how 
students answer as a whole. The process continues for a few more 
questions. The teacher determines that he needs to go over one of 
the questions to reinforce a concept. He asks a student to come up 
to the front to share how her group answered a question. She goes 
up and uses the teacher’s tablet device to show her peers the steps 
to the problem, using software that mimics a whiteboard.  The bell 
rings. Students shut off their phones, pick up their books and other 
materials, and begin to exit the classroom.
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An authentic 21st century teaching and learning environment—like the 
one described in the opening vignette—requires that students, teachers, and 
administrators have access to a variety of technology. Access to technology 
provides unique opportunities for students to develop skills needed to be 
true 21st century learners. Access alone, however, will not ensure that these 
opportunities are effective. Effective learning opportunities are created 
by educators who have a solid understanding of the types of educational 
technology available and what these technologies are designed to do. Helping 
you gain this type of understanding is the goal of this chapter. In helping 
meet this goal, we outline and describe an approach we developed to help 
teachers and administrators make sense of the vast number of available 
educational software options. We believe that by the end of the chapter, you 
will be in a better position to select appropriate software needed to create and 
facilitate 21st century teaching and learning and reinforce the Common Core 
State Standards. 

An Approach for Understanding 21st Century 
Educational Technology

When you read the title of this chapter you probably said to yourself, “How 
in the world can I understand and keep up with all of the technology that is 
out there? Our answer is simple and may no doubt be comforting to many of 
you: Do not try! As educational technology experts, we, too, can get lost in 
the seemingly endless sea of technology. We realize that there is a vast amount 
of technology that can be used in the classroom. Being aware of all that is 
available and making sense of it—especially with new technology popping up 
on what seems like a daily basis—can be overwhelming. So instead of trying 
to understand and keep up with all of the latest and greatest technology, we 
advocate that you follow an approach that allows you to find the technology—
specifically, software—you need, when you need it. Following a well thought-
out approach will allow you to make informed decisions without having to 
undertake the nearly impossible task of staying current with all technology. 
In the following sections, we discuss our approach.
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Key Considerations

We feel it is important to mention a few key ideas before we move into 
discussing our approach. 

 • Our attempt to make sense of the software that students, teachers, 
and administrators have available is not something that is unique. 
This type of activity has been going on for many years. As such, there 
are a variety of approaches that have been developed that attempt 
to do what we have done. We appreciate many of them, and many 
of them sparked our thinking as we developed our own approach. 
Our approach focuses on software rather than hardware. We have 
consciously made this decision because we believe that most of the 
decisions that teachers make about the use of educational technology 
focus on the software they and their students will use rather than 
hardware. This is not to minimize the importance of hardware, 
because it is obvious that hardware is important. 

 • Any attempt to design and create an organizational scheme—
especially one based on content that is dynamic and continuously 
evolving like technology—can be problematic if not carefully thought 
out. One major issue is that the organizational scheme can become 
quickly outdated. Our organizational scheme has held up and will 
continue to hold up over time because it is organized around 21st 
century skills. 

 • It is inevitable that the specific technology included in an 
organizational scheme can also become quickly outdated due to 
how rapidly technology evolves. It is important to recognize that 
at a specific moment in time, the technology being organized and 
described was current. This is true with the software we include in this 
chapter. At the time the book was written, we included software that 
was alive and well (and ones we believed would continue to be). Some 
of these may, however, no longer exist. We really hope this is not the 
case because we regularly use what is included in the chapter!
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Our Approach

The major goal of our approach is to build confidence in being able to 
understand educational technology—specifically software—that supports 
a 21st century instructional plan for your district. Our approach includes 
three elements. These three elements work together to help teachers and 
administrators make informed decisions about how precious are the time 
and resources securing, promoting, and using educational technology in 
the classroom. 

The first element is a chart that organizes software into categories based 
on the 21st century skills. Teachers can use the chart to select software 
they will integrate into instruction. Additionally, the chart can be used as 
a framework for thinking about new software that teachers discover. The 
second element in our approach is a table that helps teachers consider what 
they are doing instructionally in the classroom.  In considering what is done 
instructionally, teachers are able to clearly identify what type of software will 
best meet instructional outcomes. The third element is a set of questions to 
help determine whether a particular piece of software chosen is the most 
appropriate given the stated instructional purpose. In the next three sections, 
we describe each of these elements.

Picture This!
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Element One: Organizing 
Educational Technology

We stated earlier in the chapter that our attempt 
to organize educational technology is not the first 
one to have ever been done. This type of activity 
has been going on for years. When looking at 
the literature, you can find a number of different 
approaches ranging from grouping educational 
software according to their instructional purpose 
such as tutorial, exploratory, application, and 
communication (Means et al. 1993), to grouping 
based on interactions the software allows, such 
as learner with an expert, learner with another 
learner, learner with content, and learner with a 
particular context (Culatta 2009). Although each 
organizational scheme can provide some benefit, 
we feel that focusing on 21st century skills rather 
than the function of the software is a more useful approach. Focusing on the 
21st century skill that can be developed by the software makes our approach 
enduring. It places the focus on skills rather than on the functionality of 
the software, and it helps teachers focus on an expectation of the Common 
Core State Standards, which is the meaningful integration of educational 
technology and 21st century skills into the content.  

A Brief Discussion About Hardware
We do not want you to be left with the impression that hardware is 

not important. It is quite the opposite. Software and hardware go hand in 
hand. For software to meet its purpose, it must have hardware to run on. 
For hardware to serve its purpose, it needs software to run it. Hardware, 
therefore, is crucial for a 21st century educational environment, and it needs 
to be carefully considered. We have found, however, that most hardware 
decisions are not left to individual teachers to make. In other words, the 
hardware teachers have access to in the classroom is often determined at 
the district level or through a schoolwide committee. Teachers can and do 
make decisions about how to use the hardware they have access to. These 
decisions primarily focus on the software that will be used with the hardware. 
Because of this, we focused on making sense of software and have not 
categorized hardware.

Check This O
ut!
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Using the 21st Century Skills 
Software Chart

Let’s examine how the 21st Century 
Skills Software Chart (Figure 4.1) can 
be used. As you can see, the chart is 
divided into three columns. The first 
column includes the 21st century 
skills of Creativity, Critical Thinking, 
Collaboration, and Communication. 
The second column divides software 
into categories based on functionality, 
and the third column lists specific 
software that can be used in ways that 
promote each skill. 

Let’s assume a teacher is interested in 
locating software that can help develop 
student creativity. Locate Creativity 
in the left column. Now locate the 
category Audio and Video Creation. 
Under this category, teachers can find 
specific software that allow students 
to create and manipulate audio and 
video—Audacity®, Ga rageBa nd ®, 
iMovie®, and MovieMaker®. Teachers 
can now choose specific software 
from this category that they and 
their students could instructionally 
use. We realize that teachers may not 
have access to or be familiar with the 
software listed. If this is the case, we 
suggest doing a web search to locate 
the software. Each piece of software 
listed has its own website where information about the software can be 
found, and in most cases, you can download the software for free or receive a
trial version.

Check This O
ut!
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As you use this 21st Century Skills Software Chart (Figure 4.1), there are 
a few things to understand about the categories and software on the chart: 

 • The categories we use are ones that we have either created or adopted. 
There certainly could be additional categories; however, we use ones 
that make the most sense to us. Once you become more comfortable 
with educational technology, we encourage you to create your own 
categories or modify the categories we have provided. This will help 
the chart be more meaningful and useful to you.  

 • The software we include is not an exhaustive list. We include software 
that we have used and continue to use. We realize that there is other 
excellent software that could be included. We encourage you to include 
other software as you become familiar with software that we did not 
include. Again, this will help make the chart more meaningful to you.

 • Some of the software we include could help foster more than one 
21st century skill and could fit into multiple category types. We have 
categorized the software based on our own use. Please do not let our 
categorization limit how you and your students use the software.

 • Most of the software we have included can be used for free or for a low 
cost. Some of the tools require a monthly or yearly fee. Others require 
a one-time fee to purchase. 

 • Most of the software is cross-platform (i.e., PC and Mac®) because 
they are Web 2.0 tools that run through the Web. There are some, 
however, that are desktop based, which means the software is located 
directly on your computer and does not operate through the Web. 

 • We purposefully have not included apps because they run solely on a 
specific device like an iPad®. We have focused primarily on software 
that runs through the Web. 
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21st Century Skill Software Categories Software Examples

Creativity

Audio and Video Creation • Animoto® 
• Audacity®

• iMovie®

• MovieMaker®

• Vuvox 
• GarageBand®

Digital Storytelling • Storybird™

Finding and Sharing Ideas • Protagonize
• Scoop.it 

• Storify

Image Creation • Sketchup™ • Skitch

Image and Photo Sharing • Flickr® 
• Picasa™

• Photobucket

Presentations • Glogster©

• Knovio™

• PhotoPeach®

• PowerPoint®

• Prezi®

Screencasting • Camtasia®

•  Screencast-o-matic
• ScreenFlow® 
• Screenr™

Critical Thinking

Data Collection and Analysis 
Tools

• Surveymonkey
• Google Forms™

• Pipes
• GeoGebra

Internet Search Tools • Google Scholar™

• Google Advanced Search™

Polling and Response 
Software

• GoSoapBox™

• PollEverywhere 
• Polldaddy

Resource Organization and 
Sharing

• Diigo
• Pinterest™

Visualization and Concept 
Mapping

• Bubbl.us
• Create a Graph
• Debategraph.org©

• Gliffy©

•  Inspiration® and 
Webspiration®

• Kidspiration®

• Mindmeister
• Mind42
• Wordle™

Communication 
and Collaboration

Cloud-Based Storage and 
Sharing

• Dropbox®

• Sugar Sync®

Collaborative Document 
Development and Sharing

• Google docs™

• Evernote®

• Justpaste.it
• LiveBinder™

Learning Management 
Systems

• Haiku® • Moodle™

Virtual Bulletin Boards • Delicious
• Lino
• Portaportal

• Symbaloo©

• Wallwisher™

Virtual Whiteboards • Scribblar© • Scriblink™ 

Wikis • PB Wiki® • Wikispaces 

Blogs and Micro-Blogs • Blogger™

• Edublogs
• Twitter®

• WordPress®

Live Conversations • Google Chat™ 
• Google+ Hangout™

• ooVoo™

• Skype™

Social Networking • Edmodo® • Ning

Threaded Discussions and 
Audio Discussions

• Nabble
• VoiceThread©

Video Sharing and Viewing •  Discovery Education   
Streaming

• TeacherTube®

• Vimeo©

• YouTube™
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Element Two: Considering Your Instruction
Once you are comfortable with the process for making sense of the software 

that is available, you are in a solid position to consider how the software can 
fit into your instruction. We provide a framework that we believe is helpful in 
considering how software can help students meet instructional outcomes (i.e., 
content standards and learning objectives) and develop 21st century skills. 
This framework is the second element of our approach. 

The Educational Development Framework has three components and 
can be set up in a three-column chart. The first component is the learning 
outcomes teachers want students to meet. The 21st century skill or skills 
that teachers are introducing or reinforcing with their students is the second 
component. The third component is the software that can help students 
meet the learning outcome and facilitate the development of the 21st century 
skill. Let’s examine each of these three components by working through an 
example from a second grade classroom perspective.

The first column of the framework includes outcomes based on content 
standards, learning goals, or learning objectives. In essence, the learning 
outcomes are what students should be able to do. We focus on the English 
Language Arts Common Core Standards. Specially, we will focus in on 
Second Grade Standard 1 from the Speaking and Listening Standards for 
K–5 (http://www.corestandards.org/assets/CCSSI_ELA%20Standards.pdf). 
This standard indicates that second grade students, by the end of the year, 
should be able to: 

 1. Participate in collaborative conversations with diverse partners 
about grade 2 topics and texts with peers and adults in small and 
larger groups.

 a. Follow agreed-upon rules for discussions (e.g., gaining the floor 
in respectful ways, listening to others with care, speaking one at 
a time about the topics and texts under discussion).

 b. Build on others’ talk in conversations by linking their comments 
to the remarks of others.

 c. Ask for clarification and further explanation as needed about the 
topics and texts under discussion.
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For the purposes of our example, we are interested in having our students 
be able to productively join in on conversations by building on what others 
have said (Standard 1b). This becomes our learning outcome. This learning 
outcome fits with the 21st century skills of Communication and Collaboration. 
In other words, as students work on being able to meet this standard, they 
will also be working on developing and refining the 21st century skills of 
communication and collaboration.

We can add more specificity to the learning outcome by developing a 
specific learning objective from the content standard that we would then use 
to develop a lesson. We could also refine the specific aspects of communication 
and collaboration we are aiming for students to develop. For example, the P21 
Communication and Collaboration Skills category is broken down into the 
subcategories of Communicate Clearly and Collaborate with Others. Under 
these subcategories are specific descriptions of what students should be able 
to accomplish. 

Communicate Clearly
 • Articulate thoughts and ideas effectively using oral, written, and 

nonverbal communication skills in a variety of forms and contexts.
 • Listen effectively to decipher meaning, including knowledge, values, 

attitudes, and intentions.
 • Use communication for a range of purposes (e.g., to inform, instruct, 

motivate, and persuade).
 • Utilize multiple media and technologies, and know how to judge their 

effectiveness as well as assess their impact.
 • Communicate effectively in diverse environments (including multilingual).
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Collaborate with Others
 • Demonstrate ability to work effectively and respectfully with 

diverse teams.
 • Exercise flexibility and willingness to be helpful in making necessary 

compromises to accomplish a common goal.
 • Assume shared responsibility for collaborative work, and value the 

individual contributions made by each team member.
 (http://p21.org/overview/skills-framework/261)

As teachers become more familiar and comfortable with integrating 
educational technology in the classroom, we believe they should become 
more specific with the exact element of the 21st century skills their students 
are to develop and refine. 

Using the skills and objectives selected, we fill in the first two columns of 
the Educational Development Framework, as in Figure 4.2.

Intended Learning 
Outcome(s)/Objectives

21st Century Skill(s) Software

Build on others’ talk in 
conversations by linking 
their comments to the 
remarks of others.

Communication and 
Collaboration

After the first two columns have been completed, we can determine the 
categories of software that could be used to help our students meet this 
learning outcome and develop the 21st century skills. The chart in Figure 
4.1 can be used to select an appropriate type of software to use. Selecting the 
appropriate software is more art than science. You will need to try out tools 
to determine the best fit for what you want your students to accomplish.  In 
looking at the chart, we determine that blogs and threaded discussions are 
best suited to help students meet the intended learning outcome of building 
on others’ talk and developing the 21st century skills of communication and 
collaboration, so we add them to the framework. Using a blog will allow our 
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students to engage in conversations where they can link their responses to 
their peers. It is important to note that there are other tools that could allow 
your students to accomplish the intended learning outcome/objective.

Intended Learning 
Outcome(s)/Objectives

21st Century Skill(s) Software

Build on others’ talk in 
conversations by linking 
their comments to the 
remarks of others.

Communication and 
Collaboration

Blogs and micro-blogs, 
threaded and audio 
discussions. 

Element Three: Determining the Specifi c Software
At this point in the process, the final element includes selecting the specific 

software that will be integrated into instruction and then determining its 
appropriateness by asking a series of questions about the software. Let us 
continue with the second grade classroom example to examine how we 
suggest going about accomplishing element three of our approach. 

In the example, we determined that blogs and micro-blogs, or threaded 
and audio discussions, were the type of software that would be appropriate 
to help students meet the learning outcome and work on communication and 
collaboration skills. Under each software type are several specific software 
choices (i.e., Edublogs, Twitter). If a teacher is completely unfamiliar with 
the software, we suggest he or she answers the following questions about each
software to determine which will be the best fit for the instructional goal. 

 Q. Do I (i.e., the teacher) understand what the primary purpose of the 
software is? 

 A. Most software is designed to carry out a specific task. This does not 
mean it cannot be used for other tasks. However, it is important to 
understand what the software’s purpose is. Take a look at the website 
associated with the software. You should be able to find a clear 
description of the software’s purpose.
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 Q. Do I have the required technical specifications to run this software? 
For example, is an Internet connection needed to run the software? 
Will it only run on an Apple product?  

 A. Again, take a look at the software’s website to determine 
this information. 

 Q. Is the software affordable?

 A. Information about cost will be clearly listed on the software’s website 
as well.

 Q. What are the major barriers or issues I see with using the software? 
Will I be able to overcome these issues? 

 A. The barriers or issues will vary greatly depending on the software and 
your school or district. It is difficult to anticipate all of them. Cost, 
access to websites where the software is located, downloading software, 
and installing software on computers or mobile devices you have access 
to are examples of barriers or issues you many have to address. The 
key here is to think about potential barriers, but more importantly it 
is to determine the ways in which they could be overcome or worked 
around. For example, are the barriers something a classroom teacher 
can overcome or will it require district or administrative support?

 Q. Do I have adequate time to learn how to use the software prior 
to implementation?

 A. A teacher needs to realistically determine whether he or she could learn 
to use the software on his or her own and whether there is adequate 
time to do so. The best way to determine this is to try out the software. 
The teacher should find out if there are online tutorials available. Also 
find out if the district office or county office provides training.
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 Q. What type of training will I need to provide my students to learn 
how to use the software? Can I provide this training?

 A. If you need to train your students how to use the software, this time needs 
to be factored into your instructional plans. One thing to remember is 
that even though you may not have familiarity with the software, your 
students may have already experienced it in other environments, such 
as with other teachers or as part of their nonacademic life.

The information a teacher gathers from asking these questions will help 
determine the best software choice for what the teacher is trying to accomplish 
instructionally. If the teacher answers the majority of the questions with a yes, 
then we believe the teacher has selected appropriate software and will be 
in a solid position to effectively integrate the software into instruction. On 
the other hand, if a majority of the questions were answered with a no, the 
software is most likely not the most appropriate choice. 

Wrapping Things Up

We believe it is impossible and unnecessary to strive to stay current with 
all of the latest and greatest educational technology. What is important is to 
have a process for being able to find the educational technology you need, 
when you need it, to help meet instructional outcomes and support learning. 
Having an understanding of available educational technology and the ways 
in which it could be used to promote 21st century learning will allow you 
to make informed decisions about professional development and other 
components needed to transition your school or district into a 21st century 
teaching and learning environment.

This chapter provided an approach for helping you gain an overall 
understanding of educational technology. We have successfully used this 
approach at numerous schools and districts. Although our process focused 
on software, this same framework could be used for considering hardware. 
No matter what educational technology you are exploring, the key element 
to remember from this chapter is that you should follow a systematic process 
in understanding and selecting what you will use in your classroom with 
your students. Doing so will help ensure that resources are used in the most 
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effective ways possible. It is our hope that the framework we provided is 
something that you continually refer back to throughout your transformation 
to a 21st century teaching and learning environment.

 Review and Refl ect 

As you review what you read in this chapter about understanding 21st 
century educational technology, we suggest that you reflect on the key ideas 
you encountered. Reflection is an important element in the change process. 
Reflecting on the ideas presented will help you process how this information 
can help your school transform into a 21st century teaching and learning 
environment that helps students meet content standards and develop 21st 
century skills. We provide questions to consider as you reflect on what 
you read.

 1. What concerns you the most about the process outlined in the chapter 
for selecting appropriate software to integrate into your instruction 
to help your students meet content standards and develop 21st 
century skills? 

 2. What do you believe will be your biggest challenge in integrating 
educational technology into the classroom? How can you overcome 
this challenge?

 3. What process or processes are in place at your school and district for 
implementing new software for learning? 

 4. How are decisions made in your school or district about hardware that 
will be used for learning? 

 5. How might you share the approach presented in the chapter for 
understanding 21st century educational technology with your 
colleagues? What would be the most important ideas that you would 
want to share?
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5

Understanding Your 
School’s Readiness

Chapter Scenario: You just received an email announcing that you 
have been elected to be chair of the technology committee at your 
school. Even better, your administration has decided that it’s time your 
school joins the 21st century, and has allocated funds for educational 
technology and educational-technology professional development. Your 
job as chair is to determine the best way to get things moving. First, 
however, you need to determine if your school is even ready for what’s 
ahead. It’s showtime!

Up to this point in this book, we have examined and explored the change 
process, 21st century learning, 21st century students, and 21st century 
technology. Hopefully, you are starting to recognize the potential for a 21st 
century learning environment and what it looks like. How do you know, 
however, if your school is ready for all of this? The purpose of this chapter is 
to provide insights into processes and free tools that you can use as a school 
or district-based technology leader to determine if your school or district is 
ready for 21st century teaching and learning.  

Readiness

According to Dictionary.com, readiness means “the condition of being 
ready.” What the dictionary definition doesn’t tell us, however, are the 
different levels of being ready and the different forms of readiness.   Think 
about the teaching and learning environment at your school or district.
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 • Do you have the appropriate tools for a 21st century learning 
environment as outlined in Chapter 4? 

 • Do your students represent students described in Chapter 3? 
 • Are your colleagues/teachers ready for technological change?   
 • How do your colleagues currently use technology?  
 • Are the community members and students’ parents a source of change, 

or will they be resistant?  
 • Will your administration (school and district) support the 

technological change?  
 • Are you ready to be a change agent based on what you understand 

about technological change from Chapter 2?

This chapter is dedicated to sharing free tools with you that are available 
to help you answer these questions. There are also other tools available at a 
cost; however, we focus on free tools you can easily access and use. In Chapter 
6, we describe how to interpret the results of administering these tools and 
make the first active step to becoming a 21st century teaching and learning 
environment.

Back in Chapter 2, we introduced you to some well-known change theorists 
and experts. No matter which theory you feel most strongly about, they all 
have a common message when placed in the context of 21st century readiness. 
The message is that in order to be “ready” for the 21st century, your teaching 
and learning environment must have:

 • the necessary infrastructure and tools in place.
 • a group of teachers who will support the bottom-up approach to 

making change.  
 • an administration that will provide the top-down support 

and structure.
 • a clearly defined professional development system with a 21st 

century focus.
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By the end of this chapter, you should have skills and materials that allow 
you to gather important information about your school and colleagues’ 
readiness to move forward in transforming into a 21st century teaching and 
learning environment.

Tools for Measuring Readiness

Our experiences as teacher educators, consultants, and program evaluators 
have exposed us to a technology readiness range of tools for self-evaluation 
about technology readiness. Most of these tools are available on the web free 
of charge. In this section, we describe the tools and how to use them. Chapter 
6 guides you in using what you learn from these tools to get started.

The tools shared have a range in their focus and complexity. We share 
them in no particular order; however, we do recommend that you use all 
of them. We start with technology and readiness charts that provide 
insights into infrastructure, technology access, and instructional readiness. 
Technology and readiness charts are also well suited for examining existing 
professional development practices. Next, we share tools for determining 
staff and administration readiness. We recommend that you modify the 
different tools as needed to make the questions relevant to your unique 
technological innovation and to your unique school population. While there 
is overlap between the different tools, the tools inform each other and should 
be used together to gain an understanding of your school’s readiness for 21st 
century learning. 

Technology and Readiness Charts
We are assuming that because you are reading this book, you have chosen to 

or have been charged with facilitating change at your institution. Hopefully, 
you feel you have a good sense of what is expected of you as a change agent 
after Chapter 2, and as a result you are ready to jump in and be an agent of 
change. As we discussed in Chapter 2, change can be daunting; however, it 
can also be understood if you have a systematic approach. When initiating 
a change involving large technology initiatives, the first question you might 
want to answer is “Do we have the appropriate tools and infrastructure in 
place?” If you have a technology plan for your school, you should already 
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have a developed description of the available technology (hardware and 
software). You should also have an understanding of the behind-the-scenes 
infrastructure such as wireless networks, servers and storage space, Internet 
services, technical support, and professional-development networks and 
opportunities. If you do not have a clearly defined technology plan, this is 
your first step. 

We are going to assume you 
have a technology plan or a solid 
understanding of the current 
technology (including equipment, 
infrastructure, and support systems) 
and at least a general understanding 
of how technology is being used (or 
not). If you do not have a technology 
plan, some of this information 
should be available in your school 
accountability report. You may also 
“just know it” because you have been 
an active member of the school staff, 
and the whole reason you are reading 
this book is because you are frustrated 
with the lack of technology integration at your school site. More specifically, 
we are going to assume that you were able to determine common uses of 
such technology, the learning needs of students, and the technology needs 
of the school as well. The key reminder is to focus on how we can best use 
technology to promote authentic student-centered learning as we describe 
in Chapter 1. But what do you do with all this information to determine if 
it’s sufficient or appropriate? Revisit the scenario that introduced Chapter 
1—having technology doesn’t necessarily mean your school is a 21st century 
teaching and learning environment or even ready to transition into one. 
Technology and readiness charts are a great tool to help you determine this.

Technology and readiness charts have been in existence for almost 40 years. 
Started initially by NASA in 1974 as a way to formally introduce innovations, 
the NASA Technology Readiness Levels (TRLs) focused on research and 
development, with the last stage being full implementation. Although the 
impetus for determining technology readiness for military operations is more 

Check This O
ut!
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complex (looking at risks associated with defense technologies, for one), the 
premise is the same—to have a procedure in place for adopting an innovation. 
From the TRLs have come different forms of Technology Readiness 
Assessments, all of which have been designed to help determine the status of 
a project or innovation adoption. Below, we describe a few that we have used 
with different degrees of fidelity at both the school and district levels. What 
we recommend you do is preview the different tools and then modify them 
based on what you determined to be the greatest areas of need. For example, 
if your preliminary research or personal experience has identified that your 
school does not use the computer lab for authentic learning, perhaps this 
might be an area you adjust on the readiness chart. Keeping in mind what 
you learned from Chapter 2—change doesn’t happen overnight—it is best to 
focus on one area at a time rather than try to implement too many changes in 
too short a time span.

School Technology and Readiness (STaR) Charts
The original STaR chart, developed by the CEO Forum on Education 

and Technology, is a matrix that, when completed, gives a school technology 
and readiness profile. The CEO Forum on Education and Technology was a 
five-year initiative whose goal was to have a system for strategically increasing 
technology in education. The CEO Forum included representatives from 
America Online®, National Education Association©, the National School 
Board Association©, Sun Microsystems®, Verizon©, IBM®, Hewlett-
Packard©, Dell™, Compaq©, and other technology and educational agencies. 
Their five-year plan included the development and promotion of the original 
STaR charts. The original STaR chart is somewhat outdated in that it asks 
the user about technology such as dial-up or broadband access. However, 
there are many more current readiness charts available for you to preview. 

We know from our experience with completing and analyzing technology 
readiness charts that it is immediately apparent where the strengths and gaps 
are. We do not consider anything to be a weakness, because any use or access 
to technology is better than none. Knowing where gaps are, however, allows 
you to see where to focus your time, budget, and professional development 
efforts in order to meet your goal of being a 21st century school. 
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Below is a snapshot of three columns from our latest STaR Chart used 
with a local school district to provide a snapshot of 21st century learning 
environment readiness. There were additional columns that asked about 
access to desktops, iPads®, and computer labs. We created our own levels 
because this was conducted at a district with a well-established laptop 
program situated within the broader district population. To complete the 
chart, a user (e.g., grade-level chair, grade-level team) circles the row within 
each column that best represents their grade level.  By doing this, we are able 
to get a quick view of their level of access for each item on the chart. For 
example, by circling 1 in the column labeled Student per Laptop Ratio but 
6–10 in the student per iPod touch® ratio, we can see this grade level is 21st 
Century in some areas and high level of access in another. A complete version 
of this chart can be found in Appendix A.

Level of Access Student per Laptop Ratio
Student per iPod touch® 

Ratio

Low 21+ 21+

Mid 11–20 11–20

High 6–10 6–10

Target 2–5 2–5

21st Century 1 1

We used this readiness chart with a smaller school district to help 
them determine their 21st century learning environment’s next steps and 
professional development plan. Other readiness charts are larger scale and are 
used by state and county departments of education to provide a big picture of 
the state of technology readiness.  Our suggestion is that you look at some of 
the different readiness charts that are available and then do what we did—
create our own, based on our working knowledge of this particular district. 
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Despite their unique features, all the 
School Technology and Readiness Charts 
we have previewed and used in our work are 
very similar. They consist of a matrix divided 
into focus areas or different sections critical 
to a technology-rich teaching and learning 
environment. Some of the variations we 
recommend you consider as you preview 
charts with an eye to developing your own 
include the following:

Texas has two versions of their STaR 
chart—one for the campus and one for 
teachers to complete. 

Both the Texas and Massachusetts charts have four areas: Teaching and 
Learning, Teacher Preparation and Development, Administration, and 
Support and Infrastructure.  

The Texas teacher chart has the same four areas; however, the scenarios 
described are slightly different and focus on first person. 

The Massachusetts chart labels the different levels Early, Developing, 
Proficient, and Advanced Technology, whereas Texas uses labels of Early, 
Developing, Advanced, and Target Technology. 

As you develop your own chart, you will need to add directions on 
how to complete the chart. To complete the STaR chart, have teachers or 
administrators highlight the scenario on the matrix that best represents their 
current technology situation. Each scenario is representative of a level or 
degree of technology readiness.

Check This O
ut!
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MILE Guide for 21st Century
The CEO Forum was in existence from 1996 until 2000 and produced 

their final report in 2001. In 2002, the Partnership for 21st Century Skills 
(http://www.P21.org) was formed with the goal of establishing partnerships 
between corporate America (e.g., Dell, Apple, AOL, Time Warner), 
public-education agencies (National Education Association, Cable in the 
Classroom), and the United States Department of Education to specifically 
promote 21st century learning. One of the Partnership for 21st Century 
Skills’, most well-known outcomes was the Technology Readiness Survey.  

Similar to the school technology and readiness charts, the MILE Guide is 
a matrix chart (or multiple choice on the web-based version). The questions 
or scenarios are organized around student knowledge and skills, education 
support systems, leadership, policy making, partnerships, and strategic 
planning. Within each category are subcategories. For example, education 
support systems are further divided into standards, curricula, instruction, 
assessment, learning environments, and professional development. 

To complete the chart, the user identifies one of three different scenarios 
(early, transitional, or 21st century) that best describe the current situation at 
their school. For example, within the student knowledge and skills section, a 
school or district could be considered as follows: 

 • early stage, if “student work primarily demonstrates factual knowledge 
in core academic subjects.”  

 • transitional, if “between 25 percent and 75 percent of student work 
demonstrates higher-order thinking skills like critical thinking and 
problem solving in the context of core academic areas.” 

 • 21st century, if among other things, “over 75 percent of student 
work demonstrates critical thinking and problem solving” 
(http://mileguide.p21.org/). 

It should be noted that the scenarios within the MILE Guide are not 
discrete from each other, and that you may be 21st century in some areas and 
early stage in others. Our experience in working with schools and districts 
has shown us that even within each broad category, it is possible to be in 
both a low level of readiness (early stage) and a high level of readiness (21st 
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century). What is nice about being able to identify levels within a broader 
category is that it provides a snapshot of very specific areas for improvement 
or focus that your school needs to target.  

The Milestones for Improving Learning and Education (MILE) Guide 
for 21st Century Skills is available in two formats. You can download a PDF 
version (http://www.p21.org/index.php?option=com_content&view=articl
e&id=800&Itemid=52) or you can access an online tool (http://mileguide.
p21.org/). Both tools have the same intended outcome—to provide a profile 
of the existing learning environment from a 21st century skills perspective. 
This profile can then be used to make decisions about how to best promote 
and integrate 21st century skills into the teaching and learning environment. 

For the STaR charts and the MILE Guide, we recommend a strategic 
and holistic approach to collecting data. Administration and individuals 
or a representative within each grade level or department should complete 
the chart exclusively of each other. The individual data can be compared 
to complete a comprehensive picture of the school’s readiness for preparing 
students to be 21st century citizens. Using individual data to create a school 
profile rather than completing the data for the school as a whole will help to 
not only describe the school profile more specifically but also help determine 
specific needs based on the unique data from individual grade levels or 
content areas.

Teacher and Administration Readiness Tools

As we discussed in Chapter 2, educational change is a complex process 
because it involves people, each with his or her own perspective of the 
relevance and importance of the innovation. Knowing how your colleagues 
feel about the innovation they are expected to adopt will help you to scaffold 
and support the adoption process to ensure sustainability.  The tools we share 
to determine teacher and administration readiness come directly from the 
change theorists and educational research on innovation adoption discussed 
in Chapter 2. The Texas STaR chart has a teacher version that can be found 
easily through an Internet search. Alternatively, we like to use what we 
already know and can apply from the change theorists.
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Stages of Adoption
We introduced you to the Stages of Adoption in Chapter 2. The research 

of the Apple Classrooms of Tomorrow (ACOT) project focused on a learning 
environment in which teachers and students were provided with 24/7 computer 
access (desktops) and technology peripherals such as printers and scanners. 
After 10 years of research, Sandholtz, Ringstaff, and Dwyer (1997) developed a 
model that highlights the stages of adoption teachers went through during their 
involvement in the one-to-one program. Although this research is relatively old 
and is based on one-to-one computing initiatives, the Stages of Adoption model 
still holds true today for innovation adoption.  

We recommend using the Stages of Adoption as a reflection tool, completed 
either individually, as a grade level/department team, or by the administration 
(as an external observer). We have used this tool with teachers as a starting point 
to help understand their colleagues prior to conducting technology professional 
development. The Stages of Adoption describe the way teachers use and feel about 
technology as they are being asked to “try something new” in their professional role 
as educators. As a reminder, the different stages are Entry, Adoption, Adaptation, 
Appropriation, and Invention (see Chapter 2 for the complete descriptions of 
these stages).

When using the Stages of Adoption for 21st century readiness, you should 
think about the technology you have available at your school or district and 
how it is being used. This will give insights into whether teachers are ready to 
“try new things” and new ways of doing things. Additionally, knowing this will 
give you an opportunity to plan professional development and make informed 
purchasing decisions. The goal of identifying Stages of Adoption is to develop 
an Adoption Profile—a picture of how innovations (past and present) are being 
used and viewed by the people you are asking to change (teachers at your school, 
schools in your district). Keep in mind that the focus is actual implementation 
and not proficiency!

There is no survey or specific format for determining which Stage of Adoption 
a person is at on the continuum. However, by creating a simple table (Figure 
5.2) in which the different stages are columns and you add innovations as rows, 
you will be able to obtain a quick visual of where you and your colleagues are. 
Directions for the table simply need to ask which sentence best represents 
how the respondent feels about each of the innovations listed. We recommend 
choosing a range of innovations that teachers have been exposed to over the past 
few years as well as ones that are more recent additions to the school.
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Being a
sked to 
use this 
makes me 
nervous.

I’m getting 
better at 
using it 
as part 
of what I 
already do.

It’s 
become 
part of how 
I teach for 
the most 
part.

I love this, 
and it’s 
integral 
to how I 
teach.

Don’t 
even think 
about 
taking it 
away from 
me!

Interactive 
Whiteboard

Document 
Camera

Desktop 
Computer

Laptop 
Computer

Tablet

As you will remember from Chapter 2, it is important to have both a top-
down and a bottom-up approach to have sustained innovation adoption; thus, 
it is always a good idea to have administrators complete the same survey that 
teachers complete. For the Stages of Adoption, you could have them complete 
it to record their own feelings about the technology but then also have them 
complete it with a slightly different perspective based on how they feel the 
staff/teaching faculty as a group feels about the different innovations. Doing 
this will allow you to see if there are differences between what teachers feel 
and how the administration views teachers’ opinions about technology.

The goal of any innovation adoption is that all teachers will be at the 
Invention stage; realistically, however, you will have teachers at all stages. We 
found that teachers can be at one stage with one tool and another stage with 
a different tool. For example, a teacher may be at the Invention stage in using 
student-response systems for informal assessment but at the Adoption stage 
for more student-centered uses of technology, such as having students create 
digital movies as an alternative assessment.
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We know from understanding the change process that innovation adoption 
takes time, and by looking at how teachers perceive and are using a range 
of technologies available to them, you are in a better position to determine 
21st century readiness. As an example, two years ago, you may have received 
interactive whiteboards. After two years, we would expect that most teachers, 
if not all, are at the Appropriation or Invention stages—but are they? Who 
isn’t at this stage? Who has been at this stage for over a year already? Now 
look at a more recent innovation; perhaps you added the response systems. 
Perhaps you have started using iPods®. Individually, at what stage of adoption 
are your colleagues?  You probably have some at Adaptation, while others 
are  at Appropriation and perhaps one or two people are at Invention. The 
ACOT Stages of Adoption tell us about an individual’s current use (or not) of 
an innovation. It does not give us much insight into why the individual is at 
a particular stage of adoption nor does it tell us for how long the person has 
been there and why he or she is not moving to the next stage.  

Rogers’s Adopter Categories
Rogers’s (2003) Adopter Categories were the result of studying individuals 

implementing change in a range of areas (e.g., farming, industry, education). 
Where Stages of Adoption gave us a snapshot of how the innovation is or is 
not being used from a teacher’s perspective, determining Adopter Categories 
gives a closer look into how an individual actually perceives the innovation. 
The Adopter Categories are closely connected to the questions we shared 
in Chapter 2 that one asks him or herself about an innovation during the 
decision-making phase of innovation adoption. Knowing an Adopter Category 
in relation to a Stage of Adoption will be useful in planning professional 
development and scaffolding innovation adoption on a larger scale.

In the same way that there is no specific tool for identifying Stage of 
Adoption, reflection and conversation are perhaps the best tools for identifying 
Adopter Category. If you are implementing larger-scale innovation adoption, 
you can use a table similar to what you used for Stages of Adoption (Figure 
5.2). We left off the “titles” (Laggard, Late Majority, Early Majority, Early 
Adopter, Innovator) for each column as they are somewhat descriptive and 
could be interpreted by those completing the table as “labels” of proficiency. 
Also, like Stages of Adoption, individuals may be in different categories 
depending on the innovation.
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Not really 
interested 
in using it 
yet, but I 
have heard 
of it.

I guess I’m 
using it, 
but only 
because I 
know I 
have to.

I’ll give 
it a shot 
because it 
does seem 
interesting 
and will 
probably 
be required 
eventually.

This is 
really cool, 
and I may 
not be the 
fi rst to use 
it, but I’m 
defi nitely 
excited 
about it.

Why did 
you wait so 
long to give 
me access 
to this? I 
LOVE this 
and can’t 
wait to use 
it more!

Interactive 
Whiteboard

Document 
Camera

Desktop 
Computer

Laptop 
Computer

Tablet

Picture This!
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Given that the Stages of Adoption and Adopter Category surveys are 
similar, we suggest that for the Stages of Adoption, you focus on innovations 
that are being used by the majority of the teaching staff already. Subsequently, 
for Adopter Categories, focus on innovations that are not currently an integral 
parts of the school culture but are being used by a pocket of teachers, and you 
are considering expanding to a larger-scale initiative.

Professional Development Practices
At the beginning of the chapter, we listed four critical features for 21st 

century readiness: infrastructure, willing and ready teachers, administrative 
support, and clearly defined professional development practices. We consider 
examining professional development practices to be the final puzzle piece to 
understanding your school’s readiness for a 21st century teaching and learning 
environment. Although you can use the tools for determining technology 
readiness and also examining professional-development practices, we keep 
this as a separate section to help you see how it has its own unique role. As 
we mentioned earlier, many versions of STaR charts include a professional- 
development piece. For example, the Texas STaR chart has a specific 
section on educator preparation and professional development. Similarly, the 
CEO Forum’s original STaR chart had a professional development section. 
Within this section, you will find scenarios about the content of professional 
development, and the delivery method for the professional development as 
well as the opportunities for accessing professional development. The MILE 
Guide also has a scenario within the education-support systems that explores 
the professional development focuses, access, and design. In these charts, this 
is usually one blended scenario with all three foci. 

Our experiences in working with schools on 21st century readiness have 
led us to discover that professional development practice scenarios are the 
most difficult to associate with. You may find that you cannot isolate the 
exact stage you are at given that within the one professional-development 
practice section (e.g., the MILE Guide), there are descriptions of content, 
access, goals, relevance, and design. One reason for this is that, as we shared 
in Chapter 2, educational change is complex because we are dealing with 
individuals with unique needs. If you have reflected on the Stages of Adoption 
and Adopter Categories, you can possibly see how the current professional- 
development practices might work for some but not for others. You are not 
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alone. We find that professional development is most often the one area in 
which schools are least ready or least advanced. 

Reflect on the latest innovation or new pedagogy introduced at your school. 
Perhaps it was co-teaching, or a new report card system, or the addition of 
interactive whiteboards. Now reflect on the training you received. Most of you 
are going to answer that you attended an all-day workshop that was hosted 
by the district at the district office. The trainer most likely showed you the 
features of the interactive whiteboard and gave you some good troubleshooting 
ideas. You probably learned how to create content using the support tools, and 
you heard anecdotes on how to manage the class during a lesson.  On the 
surface, this sounds like an effective professional development session. It has 
a technology focus, there was some technical discussion and some practical 
application, and you even walked away with a finished product. Several of 
your colleagues left the day excited and confident about going to school the 
following day and implementing a lesson using the interactive whiteboard. 
Unfortunately, you teach physical education and health, but you sat through 
the training on how to create a math lesson and even a language arts lesson. In 
fact, you don’t even have a classroom. Thus, the number of times you will use 
an interactive whiteboard is most likely limited.

It is well documented that one-size-fits-
all professional development practices are 
limited in their effectiveness. It is also well 
documented that one-shot professional 
development is limited in its effectiveness. 

It is for these reasons that we feel you need 
to examine professional development readiness 
separately from school-technology readiness. 
In addition, using what can be learned from the 
STaR charts, we suggest using additional tools 
to examine existing professional development 
practices and planning. Rubrics for evaluating 
professional development planning are easily 
available and free on the Internet. Perform an 
Internet search using the phrase “rubric for 
evaluating professional development.” 

Check This O
ut!



108

Making Connections: Theory into Practice

Opinion Leaders
Thus far, we have looked at tools for identifying school technology and 

infrastructure along with tools for exploring individual or teacher readiness. 
You are most likely beginning to get a clear picture of your school’s readiness 
from the STaR chart you completed, and the results from the Stages of 
Adoption and Adopter Category surveys are giving you insights into your 
colleagues’ perceptions and use of innovations. If you are an administrator, a 
site-based technology coordinator, or even the “school techie,” you may still 
be worried about how you can get some teachers on board to provide that 
bottom-up effort to educational change. This is where the Opinion Leaders 
come in.

Although the next chapter focuses specifically on how to “use” the results 
of your data gathering and reflection on readiness, we introduce the concept 
of identifying Opinion Leaders as an integral part of readiness because of the 
important role these individuals will play in the adoption of the innovation. 
Opinion Leaders are the final piece of the readiness puzzle. They are the 
individuals who will be the bottom-up support or who will create what 
Rogers (2003) calls the “gentle breeze” of innovation adoption. They will 
passively lead by example, and you will see their gentle influence on creating 
an interest and even use of the innovation.

As a reminder from Chapter 2, Opinion Leaders will not be in the 
Innovator category; they are most likely Early Majority. Further, they may 
be in the Entry Stage for some innovators and seem to be all over the board. 
Some innovations, are truly Entry Stage, but then they are also clearly in the 
Invention Stage of another innovation that was introduced some time ago. It 
can almost be guessed that they will be Entry for a semester or quarter, and 
then by the second year, they are clearly in the Adoption Stage and moving 
steadily to the Appropriation Stage. This seems to be their pattern no matter 
what innovation they are being introduced to. Identifying Opinion Leaders 
early and working side by side with them will be extremely beneficial as you 
begin to take action on innovation adoption.
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Wrapping Things Up

In this chapter, we focused on readiness; specifically, we examined and 
discussed tools for determining different kinds of readiness. Readiness can 
be in the form of physical readiness in that you just received a shipment 
of laptops for every student and you have interactive whiteboards in each 
classroom. Readiness can also be in the form of personnel readiness in that 
you have teachers who are writing grants and doing everything they can to 
get technology into the classroom. Personnel readiness also extends to the 
administration because their role in supporting innovation adoption is just 
as crucial as teachers who will be implementing it. We also highlighted the 
importance of professional development system readiness. 

The key ideas we want you to take from this chapter are:

 • A school or learning environment needs all elements (infrastructure, 
teachers, administrator support, and a professional-development 
system) to be truly ready for transitioning to a 21st century teaching 
and learning environment.

 • You may find that you have three of the puzzle pieces in place and 
mostly need to focus your initial efforts on the remaining missing piece.

 • The best ways to identify readiness is to be personally involved, to talk 
with people, and to immerse yourself in the culture of the teaching and 
learning environment.

 • There is an abundance of free tools for you to use; however, you should 
modify them to make them relevant to your unique environment.
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 Review and Refl ect 

As you review what you read in this chapter, we invite you to reflect on 
the key ideas you encountered. Reflection is an important element in the 
change process. We provide five questions to consider as you reflect on what 
you read.

 1. As the person charged with promoting change at your institution, 
what is your first inclination for the best place to start?

 2. Who are some of the individuals you feel you will need to recruit to 
help you?

 3. How much time do you have to dedicate to determining readiness 
before moving forward with initiation or implementation?

 4. Why were you selected, or what prompted you to be the change agent 
for your school?

 5. What concepts introduced in this chapter might you need to learn 
more about to most effectively determine readiness?
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6

Putting It All Together

Chapter Scenario: You have been asked to work as part of a team 
that is presenting this year’s State of the School Address to parents 
and the local community. Last year, you were not happy about this 
assignment. This year, however, you can barely contain yourself! You 
are already thinking about how you will involve students—perhaps 
create a movie that highlights what is happening in each classroom? 
Maybe you will include some snapshots of the different classroom 
websites as part of the web-based multimedia presentation you 
plan on using to support the speech. You will make sure to use the 
response systems to engage the audience as active listeners. Another 
thought comes to mind—you will invite a student to your video 
conference to help with questions that may arise from the audience. It 
is going to be the best State of the School Address yet!

The opening scenario may seem unrealistic at this time in your career as 
a change agent; however, what we hope the scenario does is highlight the 
potential that exists for you. Think back to the scenario in Chapter 1. Now 
compare and contrast this scenario to the one you just read. What is the 
focus of each scenario? What is different about them? We feel that a major 
difference is the evidence of attributes of an authentic 21st century teaching 
and learning environment. It is true that in both scenarios students were using 
technology. However, the Chapter 6 scenario describes how students will use 
technology in student-centered ways that promote 21st century learning. 

As a change agent, this is what you are trying to achieve at your school. 
To help you realize this goal, this chapter guides you through the last step of 
the process in becoming a 21st century teaching and learning environment. 
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Specifically, we reflect on 21st century students and learning tools, your role 
as a change agent, and most importantly, how to use the information you 
have gathered about yourself, your colleagues, and your school to strategically 
plan for and begin to implement the most appropriate innovations to making 
your institution a 21st century school. 

In Chapter 1, we focused on 21st century learning environments. We 
acknowledge that there are multiple definitions of 21st century learning, but 
what they all have in common is a focus on preparing students to be active 
citizens in a diverse, highly digital, and technologically rich global society. 
The focus of the different definitions of 21st century learning is on how
students interact with content and the skills they need to do so. In addition to 
the P21 Framework, we introduced you to the ISTE Standards and Essential 
Conditions. Once again, remember that the focus is on opportunities for 
authentic student-centered learning in which technology is a tool we learn 
with, not about.  Both ISTE and P21 are organizations that you as a change 
agent should be familiar with and are able to talk about with confidence.  

Chapter 2 directed your attention to change theory, which is crucial to 
understand if you are going to facilitate technological change at your school 
or district. Change theory is the foundation on which your transformation 
to a 21st century teaching and learning environment rests.  A key idea 
from this chapter is to remember that in education, we deal with people, 
and people are creatures of habit. This impacts our willingness to try new 
things. Understanding why people might not be as excited about something 
as you are is an important part of being a change agent. You should also keep 
reminding yourself that change is a process that does not happen overnight; 
in fact, you might feel as if you’re going two steps forward and then one step 
backward. However, as long as you are still moving toward your goal, you are 
right on track.

In Chapter 3, we provided a profile of the typical students in our classrooms.   
Have you ever stood at a bus stop, in a restaurant, or at an airport and taken 
notice of the people around you? What are they doing? We are addicted to 
our technology! What is different about most of us who were introduced to 
devices such as mobile phones and MP3 players and communication tools 
such as YouTube™, Skype™, Google Docs™, and Prezi®, is that we use these 
tools and devices on an as-needed basis. Our students, on the other hand, view 
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them as indispensable. Our students are communicators and collaborators. 
They choose instant message or text message over the “antiquated” methods 
of contacting people by telephone or email. They let the whole world know 
what they think about issues and about what they are doing at different times 
of the day through their use of social media. They want us to use technology 
to engage them with the academic content we are required to teach them.

Chapter 4 looked more specifically at 21st century tools. This is where you 
may have started to feel overwhelmed and think, “so many tools, so little time 
to master them all.”  We know how you feel! A reminder from Chapter 4 is 
that it is completely acceptable to not be proficient at every technological tool 
or application. Remember, the 21st century skills are all about learning with
technology, not about it. It is also important to situate this feeling of anxiety in 
what we discussed in Chapter 2 about understanding change and in Chapter 
5 about determining readiness. The process of change is dynamic, and you 
personally (as well as the people you work with) may be a Laggard with one 
technology or 21st century pedagogy but Early Majority with another. More 
often than not, we approach change with that unwanted feeling of discomfort, 
but once we get started and are procedural in our approach, change is never as 
scary as we anticipated. One of the main purposes of this book is to help you 
break things down into manageable sections in order for you to reach your 
goal of creating a 21st century teaching and learning environment despite 
being overwhelmed.

Chapters 5 and 6 go hand in hand. In Chapter 5, we discussed free tools 
and easy-to-make tools that you can use to gauge your own readiness as well 
as the readiness of your educational context (people and infrastructure) for 
21st century learning. After reading Chapter 5, we hope you: 

 • located and modified a STaR chart that helped you to understand your 
current teaching and learning environment;

 • have begun to think about the STaR chart in the context of what you 
learned in Chapter 1 about 21st century learning environments, in 
Chapter 3 about 21st century students, and your most current student-
achievement data;

 • reflected on your own experiences with adopting some of the learning 
tools described in Chapter 4;
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 • have begun to create an adopter profile of your colleagues and 
administration, and more specifically have a sense of who your 
Opinion Leaders are; and

 • can place all of this in the context of being a change agent as described 
in Chapter 2. 

If you have been procedural in your information gathering, you are in 
the midst of the initiation phase of innovation adoption. The remainder of 
this chapter will guide you in organizing the data you have collected to help 
transition your classroom and your school from initiation to implementation 
of a 21st century teaching and learning environment.

Creating a Plan

As was introduced in Chapter 1, transforming your classroom and your 
school into a 21st century teaching and learning environment starts with 
a plan. By now, you hopefully have a good sense of what the potential is. 
To help you visualize how the different considerations we have discussed in 
this book all work together to ready you for your 21st century teaching and 
learning environment, we created a visual (See Figure 6.1). As you look at 
this image, we’d like you to think of it from a structural perspective. The 
pyramid represents the 21st century transformation process.  

Evaluation

Implementation

Funding
Professional

Development
Plan

Opinion
Leaders

Understanding Individuals

Change Theory

21st
Century

Available
Technology

Current Uses
of Technology

Student
Data
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The first thing to notice is that the pyramid rests solidly on a foundation of 
Change Theory. Without this foundation, the pyramid would not be balanced 
and some sections would be weak; thus, the pyramid would eventually collapse 
or be off-kilter. Within each layer of the pyramid are individual building 
blocks. Similar to the strength and sustainability the pyramid gets from the 
Change Theory foundation, it could not be built without these individual 
blocks. If each block is not strategically placed in relationship to the others or 
is not nurtured and cared for, the pyramid will collapse and your 21st century 
transformation cannot be sustained. 

The next section of this chapter provides more information about each 
level of the pyramid:

 1. Needs Analysis (4 blocks)

 2. Prioritizing Needs

 3. Addressing Needs (3 blocks)

 4. Implementation

 5. Evaluation

Needs Analysis

Notice that the first layer of the pyramid has four specific blocks: 21st 
Century, Available Technology, Current Uses of Technology, and Student 
Data. Together, these four blocks describe what is necessary for conducting 
a needs analysis. Like any other definition of the term, we define a needs 
analysis as the process of collecting information about the current teaching 
and learning environment (including infrastructure and individuals), which 
in turn is followed by an analysis of data collected. We discuss these elements 
below in no particular order because each block holds equal weight in 
supporting the pyramid. We are going to situate the entire discussion of the 
21st Century Transformation Pyramid within a hypothetical school (based 
on several we have worked with) to provide specific examples of how to 
analyze the data and what the data means. To keep things understandable, 
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we focus our example on school-level transformation to 21st century teaching 
and learning environments. If you are a change agent at the district level, 
you will need to look at grade levels at each school and then grade levels 
across schools.  

Available Technology
We are assuming you were able to locate, modify, and complete a suitable 

STaR or other readiness chart. In Chapter 5, we suggested that you have 
individuals or grade-level teams, as well as the school administration, 
complete the chart separately. What we would like you to do next is look at the 
individual or grade-level data as a group. What do you notice? Does anything 
immediately stand out? Remember, implementing change is procedural; thus, 
as you do this, look at each section one at a time.  

The first step in creating a profile of available technology at the school 
is to create grade-level or content-area department profiles. In rare cases, 
individuals within one grade-level or content-area department complete the 
chart differently. If you had individuals complete the chart, you will need to 
determine if you should average the responses or if you will choose one to 
represent the group. Start with your first column in the STaR chart. In our 
STaR chart, this was about access to technology. We looked procedurally at 
each column, actually creating a spreadsheet with grade levels as rows and 
STaR chart scenarios as columns. To be even more detailed, you can also 
highlight or color-code based on readiness level (in our case, low, mid, high).

Picture This!
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Student Data
We believe our primary responsibility as educators is to our students. We 

believe it is our job to provide all students with opportunities to find academic 
success. In order to reach this goal, we need to know who our students are 
academically. Each year, students are required to complete an abundance 
of assessments. As a classroom teacher, you use multiple assessment tools, 
and student understanding of academic content is also evaluated using 
standardized assessments. We are not in a position to speculate the extent to 
which you make data-driven instructional decisions as an individual teacher,  
a grade-level team, a school team, or an administrative team. That said, what 
data you choose to use for your needs analysis would be unique to your school.  

We want all students to find success in all content areas. Keep in mind 
what we discussed in Chapters 2 and 5 about innovation adoption and 
change being most sustainable when it is procedural and staggered. Let us 
assume you choose to look at standardized assessment data. Once again, 
you can create a spreadsheet that shows grade levels as rows and assessment 
data as columns. For example, you may choose to use terms such as Target, 
Developing, and Needs Improvement to represent the percentage of students 
who scored at the proficient level. We do not recommend being so specific 
that you list individual standards; rather, stick with general content areas 
such as math and language arts. Even if you do not have standardized data 
on all content areas, you should have access to at least some student data. 
Obviously, the more hard data you have, the better off you will be; however, 
anecdotal and observation data are useful as well.

Picture This!
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Current Uses of Technology
Determining current uses of technology is an important part of a needs 

analysis because it will give you a starting point for your 21st century 
transformation. It also shifts the focus slightly to the people involved and 
their actions rather than static data. Once again, you can use the STaR chart. 
You can also examine what you found from the Stages of Adoption Survey 
you administered.  Additionally, as we indicated in Chapter 5, you can simply 
use your “working knowledge” from being immersed in the school culture.  
We recommend you actually use all three data sources. It should be pointed 
out that the MILE Guide is not specific to technology; it is centered on the 
21st century skills framework outlined by P21. This is important to remember 
because it may not be the best suited for determining uses of technology.   

We recommended you create a table using data from the STaR chart to 
document and organize available technology. This same table can be used to 
help you visualize current uses of technology as well. If you chose a readiness 
chart, you should be able to get a general picture of technology uses. Once 
again, however, this is where your personal involvement or understanding 
of the school is beneficial. Have you visited classrooms? Have you talked to 
teachers about what they are doing? Do teachers come and talk to you about 
what you are doing?  

Your other source of information on current uses of technology comes from 
the Stages of Adoption survey. If you were procedural in how you created 
your Stages of Adoption survey, you have listed technologies that you know 
are available at the school. To make sense of what you collected from the 
Stages of Adoption survey, we recommend that you once again create a table 
or use your existing survey format. However, unlike our recommendation 
to list general levels for the STaR charts, we suggest using actual names of 
survey completers with the Stages of Adoption data. Figure 6.2 shows how 
this may look.
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Being 
asked to use 
this makes 
me nervous.

I’m getting 
better at 
using it as 
part of what 
I already do.

It’s become 
part of how I 
teach for the 
most part.

I love this, 
and it’s 
integral to 
how I teach.

Don’t even 
think about 
taking it 
away from 
me!

Interactive 
Whiteboard

Lina Jose Hannah

Georgina

Jody

Omar

Laptop Cart Jose

Lina

Georgina Omar Jody

Hannah

When examining Figure 6.2, we can easily see that Jody and Omar 
responded “Don’t even think about taking it away from me!” for how they 
currently feel about their interactive whiteboards. Representing individual 
Stages of Adoption in this way will prove helpful in identifying people who 
can be your bottom-up support and your Opinion Leaders. It will also help 
you in planning effective professional development during the later layers in 
the 21st Century Transformation Pyramid. 

Picture This!
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21st Century Practices
As we have mentioned numerous times, the purpose of this book is to 

help you transform your classroom, your school, or your district into a 21st 
century teaching and learning environment. Therefore, everything you are 
doing should be centered on 21st century skills, tools, and the pedagogical 
approaches to promote them.  The final—and possibly most important—
block in the needs analysis layer of the 21st Century Transformation Pyramid 
is to determine your current 21st century practices. The MILE Guide is the 
perfect tool for this.

Where the STaR charts focused on technology, the MILE Guide 
specifically focuses on 21st century learning environments. The different 
categories of the MILE Guide are: Student Knowledge and Skill, Education 
Support Systems, Educational Leadership, Policymaking, Partnering, and 
Strategic Planning. Within each broader category are smaller sections. As a 
school-based change agent, you may not have all this information immediately 
available to you, or it may not be relevant for the scale of transformation 
you are pursuing. Nonetheless, we hope you used this tool in some way in 
your data collection, especially the Student Knowledge and Skills and the 
Education Support Systems categories. We can see from data collected using 
the MILE Guide the existing (or nonexisting) support system, which would 
provide the top-down support.

As with the STaR chart data, we once again recommend you create a 
table to record the individual responses. Figure 6.3 is an example of how this 
may look.
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Core Subjects 21st Century Themes
Learning and 

Innovation Skills

Early  Jose Lina

Jose

Omar

Transitional Jody Georgina

Omar Jose

Hannah Lina

Omar Georgina

Hannah Lina

Jody

Georgina

21st Century Jody Hannah

We can immediately see from Figure 6.3 where our colleagues are in 
their 21st century pedagogical approaches. Other parts of the completed 
table will highlight for you where groups of individuals do or do not share 
similar approaches. This is valuable information for planning professional 
development and initiating the changes you need to become a 21st century 
teaching and  learning environment.

Picture This!
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Putting It All Together: Needs Analysis
If you have been paying attention to our Picture This! snapshots, you will 

see how we are starting to put all the blocks of the needs analysis together 
to create a profile of needs. A profile of needs is a description of specific 
needs based on all blocks from this layer of the 21st Century Transformation 
Pyramid. Without this profile of needs, it will be difficult for you to stay 
procedural in your transformation to becoming a 21st century teaching and 
learning environment.

Your profile of needs can be a simple bulleted list of observations and 
connections you made. Remember that you cannot assume causality from 
this information because at this stage, you really don’t know the reasons 
behind the results of your surveys. The Profile of Needs will provide a 
picture or snapshot of the current situation that combines multiple sources of 
information. Below are some possible needs based on our hypothetical Picture 
This! snapshots. We need:

 • more equity in technology access across the grade levels (STaR chart data).
 • the fifth-grade team to share their grant-writing process with the other 

grade levels (active involvement in school culture).
 • third-grade teachers to work with each other because they all have 

strengths that they can share with the team (Stages of Adoption, 
MILE Guide, student data).

 • to help our colleagues who are at the beginning Stages of Adoption to 
move along the continuum (Stages of Adoption). 

 • to have more people using 21st century tools and pedagogy we have 
invested in before we overwhelm them with more innovations (Stages 
of Adoption, MILE Guide).

As you can see, the list of observations is somewhat limitless, and some 
are specific while others are more general. In Chapter 5, we discussed that 
the most sustainable change is change that is introduced in small increments. 
Given this, we recommend you use both your working knowledge of the 
school and the list of needs you have identified to choose one or two of 
these needs to focus on—at least for now. The next layer of the 21st century 
pyramid will help you accomplish this.
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Prioritizing Needs

The second layer of our 21st Century Transformation Pyramid focuses on 
prioritizing needs. In the first layer, we helped you identify needs by analyzing 
data collected in the MILE Guide, STaR charts, and Stages of Adoption—
all with a focus on student achievement. The next layer of the 21st Century 
Transformation Pyramid will help you interpret what you found.  

In Chapter 2, we talked extensively about the change process and your 
role as a change agent. We feel this is a good time to refresh your memory on 
Change Theory for two reasons. The first is that the entire pyramid rests on 
a foundation of Change Theory, and, therefore, we need to consider Change 
Theory in every step of the process. The second is that in this layer of the 
21st Century Transformation Pyramid, we begin to increase our interaction 
with people. Thus, the critical features of Change Theory (and the process of 
innovation adoption) relevant to this layer of the 21st Century Transformation 
Pyramid are:

 1. Change can be initially discomforting.

 2. Change is complex and dynamic because each individual involved has 
unique perspectives and unique needs.

 3. Innovation adoption is not a linear process that individuals move 
through as a group, but you will have different people at different 
phases at different times.

 4. Innovations must be meaningful to the individuals being asked to 
adopt them.

 5. Innovation adoption can have multiple forms within the 
same environment.

In order to prioritize the needs you identified, this layer of the 21st Century 
Transformation Pyramid examines the needs from the perspective of the 
individuals who will ultimately be addressing them. 
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The tool most suited for this task is the Rogers’ Adopter Categories. You 
will also be considering this in light of the MILE Guide data you already 
organized. In Chapter 5, we suggested that you create a survey similar to the 
one for Stages of Adoption that listed some technologies and learning tools 
that are already in use at your school, some that may be in use by a pocket 
of teachers, and others that you know are coming. Also, similar to how you 
organized data from the Stages of Adoption, we are again suggesting that 
you create a table to organize data from the Adopter Category surveys—with 
one slight variation. We suggest you use the actual labels of Laggard, Late 
Majority, Early Majority, Early Adopter, and Innovator. Shortly, you will see 
why this suggestion is made.

An example of what your table may look like is represented in Figure 6.4.

Laggard
Late 

Majority
Early 

Majority
Early 

Adopter
Innovator

Wikis Lina Jose Jody

Omar

Hannah

Georgina

Skype Lina Jose Omar

Georgina

Jody

Hannah

Document 
Camera

Jose Lina

Jody

Georgina Hannah

Omar

Remember that in Chapters 2 and 5, we discussed how people ask 
themselves questions about an innovation as they go through the innovation 
adoption process. How they answer these questions is reflected in the way they 
would have completed the Adopter Categories survey. The individuals who 
answered mostly “no” would probably be your Laggards; these individuals 
see little value or have little personal connection to the innovations. The 
individuals who answered mostly “yes” would probably be your Innovators and 
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Early Adopters; they would see value in the innovations. How does knowing 
this help you in transforming your school into a 21st century teaching and 
learning environment?

The next step in prioritizing needs is to group your colleagues based on 
their most frequently occurring adopter category. Even though we know that 
individuals can belong in different categories depending on how they innovate, 
we can still get a general sense of their Adopter personality. For example, 
from Figure 6.4, we might suggest that Lina is a Laggard, Jose is an Early 
Majority, Georgina and Omar are Early Adopters, and Hannah and Jody 
are Innovators. Now, look back at the list of change and innovation adoption 
assumptions we listed earlier. Can you see how this illustrates assumptions 2 
and 3? How do the adopter personalities relate to assumption 4?

Assumption 4 reminds us that in order for innovation adoption to be 
sustained, innovations must be meaningful to those being asked to adopt 
them. It is this specific assumption that allows us to prioritize needs based on the 
individuals. As a change agent, you need to develop a plan that will result 
in the greatest number of people implementing the greatest number of 21st 
century strategies and tools in the classroom. 

Putting It All Together: Prioritizing Needs
Think about the scenario we have been building in our Picture This! 

sections in this chapter as well as the examples represented in Figures 6.2 
through 6.4. We know that:

 1. Some of our teachers are Innovators, some are Laggards, and we have 
others in-between (Figure 6.4).

 2. Teachers as a group are in the Transitional phase of creating a 21st 
century teaching and learning environment (Figure 6.3).

 3. We can easily identify potential Opinion Leaders (Figure 6.4).

 4. We can see which technologies and which pedagogies people are most 
receptive to (Figure 6.2 and Figure 6.4). 
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 5. Learning and innovation skills is an area where we have more people 
at the Early phase than any other 21st century phase (Figure 6.3).

To put it all together for your unique situation, you should write a 
similar list. From our hypothetical list and remembering our primary 
goal of transforming our school to a 21st century learning environment, 
we suggest that our number-one priority needs to be item 5—too 
many of our colleagues are in the early phase of creating a 21st century 
learning environment. Therefore, our primary focus for our 21st century 
transformation is to work on ways to have a greater percentage of “student 
work demonstrating mastery and understanding of core academic 
disciplinary knowledge [with] over 75% of student work demonstrating 
the ability to think critically, problem solve, create, innovate, communicate 
and collaborate” (Partnership for 21st Century Skills 2008, 21). That’s 
great, but how do we do that?

We are compelled to share with you 
an additional tool that wasn’t described 
in Chapter 5 and can be useful to 
help with this, but we did introduce  
it to you in Chapter 2. Part of Hall 
and Hord’s (2011) Concerns-Based 
Adoption Model of Change (CBAM) 
includes identification of Stages 
of Concern. This is a tool that is 
considerably more complex than what 
we have shared in the book thus far. It 
can provide valuable insights into why 
people may identify with a particular 
Adopter Category or Stage of Adoption, 
and it is worth seeking out. 

Check This O
ut!
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Addressing Needs

Think back to Chapter 2 and the three stages of Innovation Adoption. 
In essence, this is our last phase of Initiation before we actually begin 
Implementation or, at the very least, piloting some 21st century tools and 
pedagogies. We also want to remind you that in Chapter 2, we cited Hall and 
Hord’s (2011) recommendation for investing more energy and money in the 
initiation phase than in the implementation phase.  Hopefully, you can see 
how this is represented in our 21st Century Transformation Pyramid.

The three blocks of the Addressing Needs layer of the 21st Century 
Transformation Pyramid are Opinion Leaders, Grant Writing, and Professional 
Development Plan. Like the layers at the base of the pyramid, we must consider 
all of these blocks for sustained 21st century transformation. Each block in 
this layer holds its own significance, but together, they represent ways to 
specifically address needs for a 21st century transformation.

Opinion Leaders
As a reminder, Opinion Leaders is a term coined by Rogers (2003) as an 

integral part of sustained innovation adoption. Opinion Leaders are those 
individuals whom others can relate to when it comes to innovation adoption. 
They do not typically identify themselves as belonging in the Innovator 
Adopter Category (although for innovations that have been part of the school 
culture, they may), nor do they represent themselves as being at the Invention 
(I won’t survive if you take this away) Stage of Adoption. More realistically, 
these individuals belong in the Early Adopter or even Early Majority Adopter 
category, and the Appropriation (purposeful and natural use) or Adaptation 
(it’s just another of my many tools/strategies) stage of Adoption. Similarly, 
they are most likely in the Transitional Phase of being a 21st century teacher. 
You should be able to immediately identify at least one Opinion Leader from 
the various tables you have already developed.

Once you have identified your Opinion Leaders, we recommend you build 
and nurture a relationship with them. The Opinion Leaders, in many ways, 
are the ones who will serve as the mediators or middle-level negotiators 
between you, the change agent, and the rest of your colleagues or staff. They 
will be able to understand what you share with them and translate your 
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enthusiasm and passion for the 21st century learning environment in ways 
that the less enthusiastic and less passionate colleagues can understand. They 
will ask you for clarification that may be representative of what others are 
wondering about. Others will look to them and say to themselves, “Well, 
if he is doing it, I probably can, too!” We also recommend you involve the 
Opinion Leaders in planning and proposing each step of the transformation.

Funding
There are two main sources for obtaining funding for your 21st century 

transformation besides having your transformation as an annual budget item: 
grants and fundraisers.

Grant Writing
We consider grant writing to be one of the most important blocks in the 

21st Century Transformation Pyramid—so much so that we could write a 
whole book about it! Obviously, grant writing is a way to obtain funding 
for your transformation. We know that in order for change to be sustained, 
we need to have equal allocation of funds in all three phases (Initiation, 
Implementation, Institutionalization). For this reason, you need to have a 
clear grant-writing plan in place.  

Most teachers and educators we know are concerned about grant writing. 
Are you one of them? It is not as scary as you think, and you have nothing to 
risk but a few hours of your time. One thing we ask teachers we work with 
and something we say to ourselves when considering applying for a grant is: 
How much do I get paid an hour? Is it worth it for me to spend five hours applying 
for a grant that could earn me $5,000? What about 10 hours of time invested? 
When you look at it this way, perhaps the benefits outweigh the fear. We are 
going to dedicate this section of the chapter to some very basic tips we have 
picked up on our journey as grant writers. 

We feel the most difficult part about writing a grant is actually locating an 
appropriate funding source. However, if you are vigilant in your search, you 
will always find a match. There are numerous databases that list grants, but 
as we have done throughout the book, we are going to highlight free resources 
available, many of which can be found on the Internet. The first place for you 
to search for a potential grant or funding source is your own local school 



129

district. As money is allocated from the federal to the state to the county to the 
district level, each level chooses how to share that money with the immediate 
educational community. If your district is also in a transition to a 21st century 
teaching and learning environment, they may offer incentives in the form of 
financial assistance, tools, or professional development. Several districts we 
work with offer mini-grants to teachers from allocated technology or school-
improvement funds or from foundations they have established with the local 
community. Have you ever explored the website for your school district? 
Have you attended any board meetings? Now is a good time to familiarize 
yourself and get yourself known (for good reasons) with the local district 
administration, if you are not currently in this position.

Other local sources for financial support for your 21st century 
transformation are your county office of education (or equivalent) and local 
businesses. Like the individual school districts, county offices of education 
may offer incentives in the form of mini-grants, materials, or training. How 
can you find out? Call or visit the office of education’s website.

We also recommend establishing partnerships with local businesses. 
The local Chamber of Commerce, although you may think it is only for 
businesses, is a great organization to network with the local community. 
Local businesses are often more than willing to help teachers and schools 
out with resources and funding, especially related to educational technology. 
When you think about it, it’s a win-win situation for local businesses—they 
are providing resources to help prepare local students to work in positions in 
local businesses. Depending on where your school is located, you may find 
some large corporations or small, family-owned businesses that are looking 
for ways to give back to the local community but don’t know how. If this is 
an avenue you are considering, your Opinion Leaders will be very helpful 
in assisting in the proposal you put forth as part of your request for funding 
consideration. Think back to the scenario that opened this chapter!

If you are thinking “bigger” than the local area, then you will need to hone 
your web-searching skills and set aside an hour a week to stay current on 
grants as they become available. When you find a potential funding source, 
consider the following questions before you begin the application process 
(please understand that this is not a complete list, but a few of the things we 
consider most important):
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 • Do you meet the requirements?
 • Is the amount awarded relative to the amount of time you need to invest 

to complete the application?
 • Do you have enough time to meet the submission deadline? (This 

may seem an odd question, but we have heard too many stories from 
individuals who applied for grants that had deadlines from last year!)

 • How does the grant fit with your goal of becoming a 21st century 
teaching and learning environment?

If you determine the grant to be viable and one that you feel you will have 
success at, then you are ready to start the application process.

We consider applying for a grant a multistep process. First, you must preview 
the application form. Next, you complete a prewrite. This is followed by a 
first draft, which must then be reviewed and edited. Lastly, this is followed 
by a final check for formatting and to double-check that you followed the 
requirements of page limits, anonymity, and other specifics that are unique 
to each application. After this, you are ready to submit!

The following is a list of tips and strategies we have for you as you engage 
in the grant-writing process. We base this list not only on our experiences as 
grant applicants but as grant reviewers as well.

 • Be passionate, but realistic about your request.
 • Be specific in addressing each question prompt by using the same key 

words (e.g., the purpose, the outcomes).
 • Always focus on students!
 • Avoid rambling (you have no idea how many applications a reviewer 

reads in a day!).
 • Be careful about assuming that the reader is familiar with what you are 

talking about. This refers to acronyms and terms that may be familiar 
to a discrete number of educators or community members.

 • Always use a positive voice; show that you believe all students can learn!
 • Triple check your expressions, spelling, grammar, and punctuation.
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There are other types of “grants” in the form of wish lists and contests that 
you may also consider; however, we want you to remember the importance of 
sustainability of your 21st century transformation. Will these funding sources 
be adequate? Will they contribute enough for a cohesive and purposeful 
funding plan? Will these help provide long-term sustainability of your 21st 
century teaching and learning environment?

Fundraisers
As part of a school community, you should be more than familiar with 

fundraisers. This is usually the charge of the parent association or organization 
and has a specific goal of supporting student learning. If by chance your 
parent association is not active in fundraising, this section will share some 
general resources.

The first thing to have in place for organizing a fundraising campaign 
is a clearly defined purpose. This is easy when it is part of a 21st century 
transformation. However, we suggest you be specific and set a specific target. 
For example, “We want to raise $20,000 to purchase 16 laptops and a laptop 
cart that will be shared among the kindergarten classrooms.” This laptop cart 
addresses the identified need that we determined based on the STaR chart, 
which showed the kindergarten students have the least amount of technology 
access in the school. Even if you don’t reach your target of $20,000, when 
people know what your target is, they are more willing to help you reach it. 
Be careful about having a target that is unrealistic or if not met will result 
in the inability to spend the funds on a partial product to address the need. 
In our laptop example, if you only raised $15,000, you would still be able to 
meet your goal of increasing technology access but just not to the extent you 
initially hoped.  

Fundraisers, like grants, come in a range of sizes and from a range of 
areas. You can engage in fundraisers that are primarily reliant on parent and 
family investment or donations, such as book fairs or selling gift wrap, cookie 
dough, or coupon books. When engaging in these types of fundraising 
efforts, the corporation sponsoring the event will be able to guide you in 
the process. Other school-based fundraisers include school fairs, read-a-
thons, and Box Top collections. However, these often require a considerable 
time commitment that might not be feasible for a member of the teaching 
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or administrative staff to manage. An alternate fundraising source comes 
from the broader community and involves local restaurants or businesses 
donating a percentage of profits to the school. Although this also tends to 
predominantly draw from the immediate school community, there are always 
other people who will contribute just by chancing to be in the right place at 
the right time! As with grants, networking through the local Chamber of 
Commerce or simply approaching local businesses is a good starting place.

Professional Development
Like grant writing, we could write an entire book on how to develop 

and integrate a professional development plan into your 21st century 
transformation. This block of the Addressing Needs layer of the 21st Century 
Transformation Pyramid once again uses the data from the two lower layers 
as a guide. Specifically, when building a professional development plan, we 
recommend you approach it in the same way you would approach instructional 
planning: Consider the available materials, the intended outcomes, and the 
needs and personalities of the individuals involved, and prepare a sequence of 
lessons that best meets all these elements.

In Chapter 5, we introduced you to the concept of evaluating professional 
development. As part of your professional development plan, you need to first 
determine what you currently have in place and how effective it is. We suggest 
you revisit the rubrics you completed and the data from the STaR chart and 
MILE Guide to accomplish this. We did not have you do this as part of 
the first two layers of the 21st Century Transformation Pyramid because, 
although very important to the overall process, it is not a requirement to have 
this block in place in the early phases.

Our experiences have led us to believe that most current professional 
development practices teachers are exposed to fall short in their basic approach. 
They are either a one-shot or one-size-fits-all approach. We alluded to this 
shortcoming in Chapter 5. How do you avoid this shortcoming? Addressing 
this question is the goal of this section.

Remembering that Change Theory is the foundation for our whole 21st 
Century Transformation Pyramid, you should apply Change Theory to the 
preparation of your professional development plan. Specifically, the basic 
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understandings of Change Theory that are relevant to planning professional 
development are as follows:

 • Change is complex and dynamic—no two initiatives are the same. 
 • Change is usually initially discomforting—people need to be nurtured 

through the process.
 • Change is a process—this means we need to have patience and not 

expect transformation overnight.

Let’s revisit what you have learned about the individuals at your school. 
You know their Adopter Category, you know their Stage of Adoption, and 
you can also connect them specifically to student assessment data. If you were 
brave enough, perhaps you even learned about and administered a Stages of 
Concern survey and have access to that data. And of course, you know your 
colleagues well because you work with them, have lunch with them, sit in 
meetings with them, and have attended professional development sessions 
with them. You have also identified a few Opinion Leaders in the group.

To develop your own professional development plan, we recommend you 
begin at the school site. This will allow you to specifically focus on individual 
and group needs you identified through all your information seeking and 
organizing. It will also allow for meaningful professional development that 
is at an appropriate level and conducted in a nonsterile environment. Using 
the data from the Stages of Adoption, you should be able to create groups 
of “like” individuals. For example, in our Stages of Adoption survey table, 
we identified that Lina does not use the interactive whiteboard, Jose is just 
getting started, and Hannah and Georgina are using it to a certain extent. 
This would be a good group of teachers to put together for a small and 
personal professional development, perhaps having Hannah and Georgina 
in charge. Placing Hannah and Georgina in charge would be incentive for 
them to learn more about the board. Lina and Jose would relate to Hannah 
and Georgina because Hannah and Georgina are not “experts”; these two 
only have slightly more experience than Lina and Jose. Omar and Jody do not 
need to be part of this professional development.

You may be wondering why we started with something as basic as the data 
from the Stages of Adoption, knowing that this survey focused on innovations 
that have been part of the school culture for some time. Like K–12 students, 
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teachers need opportunities for success if they are going to gain confidence 
in their abilities. Additionally, if we consider the Stages of Adoption data 
in light of the Adopter Category data, we can see that most people who 
are Laggards regarding new innovations are also not enthusiastic users of 
previously introduced innovations. Think back to Chapter 2, where we spoke 
of the questions an individual asks oneself as he or she goes through the 
decision-making process. Focusing initial professional development efforts 
on an innovation that hasn’t yet become institutionalized will allow Laggards 
to see how others are implementing the innovation.  It will also allow for 
Laggards to experience success.  

The second thing you may be wondering is “What about the rest of 
teachers, and what about 21st century skills and pedagogy?” Again, we direct 
you to the tables you already have developed. In the same way you chose 
small groups for the more common innovations, we suggest you identify 
small groups for the more recent innovations. Let’s look at the 21st century 
data we collected from the MILE Guide that has relevance to professional 
development. If we look at the way in which teachers self-reported how they 
are integrating 21st century themes, we see that Jody is at the 21st Century 
phase, Jose is in the Early Phase, and the others are Transitional. It would not 
be unreasonable for Jody to share what she does in her teaching that perhaps 
the others are not doing. The only reminder Jody would need is that Jose is 
perhaps not as comfortable as the others, and therefore, she may need to apply 
some of her best teaching strategies to her professional-development session.

The final thing you may be wondering is “What about the innovators—
who is going to help them?” We know from Rogers (2003) that innovators 
are generally self-driven and self-starters when it comes to learning about 
innovations they are interested in. These people often attend conferences, 
join online communities of users, and spend countless hours researching 
and experimenting for their own sake. That does not mean that they do not 
need to be supported. This group of teachers would potentially not benefit 
from site-based professional development, but they still need to be engaged 
in professional development with their innovator peers. Remember, effective 
professional development needs to be meaningful and relevant! Professional 
development for the innovators will more than likely come from the district 
level, where other innovators from other schools can receive training from 
district-level personnel or consultants.
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How does this all become a professional development plan?  We like to 
think of it as a f lowchart.  

Innovators/21st century teachers engage in PD with innovators from the broader 
educational community.

Innovators/21st century teachers lead site-based PD with small groups of Early 
Adopters/Early Majority/Transitional 21st century teachers.

Early Adopters/Early Majority teachers lead site-based PD with small groups of 
Late Majority and Laggards.

Putting It All Together: Addressing Needs
The middle layer of our 21st Century Transformation Pyramid is detailed 

and complex. It consists of three blocks: Funding, Opinion Leaders, and 
Professional Development Planning. This transitional layer rests heavily on 
the lower two layers of the pyramid. It also is crucial in supporting the two 
layers above it. In essence, the Addressing Needs layer of the pyramid is one 
that, once in place, allows you to move from Initiation to Implementation.   

First, we identified Opinion Leaders. These individuals will play key roles 
in funding and professional development planning. They will be even more 
important during the next layer of the Transformation Pyramid because 
they will serve as a valuable support system during Implementation. Next, 
we looked at funding. Funding can come from grants and fundraisers. The 
key to remember is that you want the funding, like your entire 21st century 
transformation, to be sustained. Try to secure a continuous stream of funding 
that will sustain your 21st century transformation. Finally, we looked at 
professional development. By examining existing practices and seeing how 
teachers viewed them, you should be in a position to learn from others’ 
mistakes and create your own plan that is specific to your school. 
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Implementation

As we have mentioned numerous times, the purpose of this book is to prepare 
you for a 21st century transformation. We started by introducing 21st century 
frameworks and essential conditions. We grounded the transformation to the 
21st century teaching and learning environment in Change Theory. Next, 
we gave you insights into who your 21st century students are, and into the 
tools they are using as part of their personal lives (and hopefully educational 
lives). In addition to all of this background information, we introduced you 
to tools and processes for determining your school’s or district’s readiness 
for the transformation. In this final chapter, we are putting it all together to 
guide you through the actual transformation into a 21st century teaching and 
learning environment.  So, why do we have a section on implementation in 
our Transformation Pyramid? Once again, we look to Change Theory, and 
specifically the understandings that change and innovation adoption are not 
linear and that the change process is dynamic. We actually view the process 
as a spiral of sorts. In Figure 6.6, you can see how we are constantly initiating 
and implementing to the point of institutionalization in an ongoing process.   

initiation

initiation
institutionalization

institutionalization
implementation

implementation

To visualize the spiral, think of the examples we have used in this chapter. 
With the understanding of innovation adoption being sustained when 
it is procedural, we view the subtitles of each phase in this spiral to be a 
different innovation. For example, you initiate and implement the use of 
interactive whiteboards. As this becomes institutionalized, you are initiating 
and implementing the 21st century pedagogy of promoting greater student 
collaboration and communication (both are 21st century skills). As this 
becomes institutionalized, you are initiating and implementing 21st century 
tools that promote creativity and problem solving. It is a never-ending process!
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If you think of this spiral as a timeline of sorts, can you see where the 
professional development belongs? What about the grant writing? When 
do you start to survey your colleagues to determine their needs and 
understandings of the different innovations you will need to introduce as part 
of your transformation? Like everything else, we see it as ongoing.

Evaluation

The pinnacle of our 21st Century Transformation Pyramid is evaluation. 
Although this is a physically small representation on the actual image, it 
is not necessarily a small part of the process. Let us look at the different 
blocks that have made up our 21st Century Transformation Pyramid layers 
to determine where we should be evaluating. In the Needs Analysis layer, 
you collected data on student achievement, existing technology, current uses 
of technology and the existing 21st century (or not) environment. The next 
layer consisted of learning more about the people who are key players in the 
success of your 21st century transformation. You used this information to 
prioritize the needs earlier identified. The third layer is built of blocks that 
provide funding and professional development and more specifically identifies 
Opinion Leaders who will help during the fourth layer of implementation. 
Layers one through three are, in essence, representative of Initiation, and layer 
four is obviously Implementation. Where does evaluation occur? Evaluation 
occurs everywhere!

We feel it is important to once again remind you that the Transformation 
Pyramid is placed firmly on the foundation of Change Theory. Change is 
a process that doesn’t happen overnight. We focus your attention on this 
feature of change because we want you to be procedural with when and how 
you evaluate. There are several formal and informal ways to evaluate your 21st 
century transformation.  During the needs analysis, you developed tools for 
identifying needs. These same tools can be used during the implementation 
phase to determine progress toward institutionalization. 

Let us look more closely at the Stages of Adoption and Adopter Category 
tools you developed. What would be the benefit of having your colleagues 
retake the surveys after one month? After six months? At the end of the 
school year? We hope you answered “none,” “a little,” and “a great deal” 
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respectively to each of those three questions. After one month, you are not 
likely to see enough change in behavior or attitude to have made a difference. 
You may see a slight change after six months. We hope that after one year of a 
procedural innovation adoption process, the survey results would be different 
from the initial administration. However, how do you tell?

The simplest way to determine the impact of your efforts is to once again 
complete tables in the same way you did during the Needs Analysis. You will 
then be able to compare the “pre” and “post” tables to evaluate impact. We 
suggest you use this new data to make informed decisions as you do in your 
classroom when you are examining student data. In essence, you are starting 
the process over again—conducting a Needs Analysis, prioritizing the needs, 
and planning funding and professional development. 

You will also have interim evaluations throughout each layer of the 
Transformation Pyramid but especially in the Professional Development 
block. In many ways, the Professional Development block is a vehicle that 
takes people from Initiation to Implementation, from Laggard to Early 
Majority, and from early 21st century to a 21st century teaching and learning 
environment. We shared with you some tools for evaluating professional- 
development systems. You should also conduct more immediate evaluations 
of each professional development session that is attended. This could be 
in the form of a closing conversation between participants and presenters 
that focuses on what worked and what is next, or it could be an anonymous 
survey that requests specific feedback about things such as content, delivery 
method, and timing. Additionally, to reflect on what we know about one-
shot professional development, we recommend follow-up evaluations in the 
form of informal conversations about what is being implemented and what 
other assistance may be needed.

The final part of the evaluation layer is to evaluate your progress toward 
being a 21st century teaching and learning environment. To evaluate this, 
complete the MILE Guide again. Like the Stages of Adoption and the 
Adopter Category tools, there is little point to doing this before a year has 
passed. Act procedurally and only re-administer the sections you have been 
targeting as part of your first year of transformation. As you did to determine 
if your colleagues progressed in the stage they identified with (Stage of 
Adoption or the Adopter Category), we suggest a simple comparison between 
the pre- and post-administration or completion of the MILE Guide. 
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Making Connections: Theory into Practice

Transforming your school into a 21st century learning environment is no 
easy accomplishment. However, with patience and a plan, it can be done! Let 
us revisit the opening scenario for this chapter. A change agent was asked 
to engage the community by sharing what is happening at his school. He 
is excited about using 21st century tools to share examples of 21st century 
teaching and learning. One year ago, this same school was probably where 
you are. There were pockets of teachers doing some innovative and creative 
things in their classrooms. There were instances here and there where students 
were not consumers but were active producers of knowledge, creating movies 
and web pages, communicating through blogs and wikis, and collaborating 
with schools and experts all over the world, using other Web 2.0 tools. For 
the most part, however, this was a fairly typical school where teachers and 
students went about their daily business doing what they have done for quite 
some time, and students and teachers were comfortable. What also happened 
two years ago is this school got a new principal who was versed in educational 
change and who came from a school where resources and learning were rich 
in 21st century readiness.

As part of her “get to know me” activities, the principal asked teachers 
to complete the Stages of Adoption survey. She based her questions on 
what she found in the latest school accountability report. From there, she 
was able to identify a few potential Opinion Leaders. She wanted to keep 
routines similar to what they had been because as a change agent, she knew 
that people are creatures of habit. During the bimonthly staff meetings and 
weekly grade-level prep times, she kept time for grade-level teams to work 
together—with one caveat. She asked that at each meeting, one teacher 
would share something new he or she had tried in the classroom that week 
and that this information would be documented on a grade-level wiki. As 
time passed, teachers started having to get more creative about what they 
tried that was new. They started looking to the Opinion Leaders for ideas. 
By winter break, the principal noticed that more and more teachers were 
using the basic technology such as the interactive whiteboard. On returning 
to school refreshed from a vacation break, she asked teachers to complete the 
Adopter Category survey. This time, however, she included some things she 
knew a few teachers were using. The principal wanted to test the waters to 
determine if others were ready to try them also. 
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When the Adopter Category survey results showed that people were 
slightly receptive to trying new things, she gave herself her first pat on the 
back (always celebrate small victories). The principal felt that her community 
of learners’ approach to sharing 21st century tools and pedagogy was 
beginning to take effect. The gentle breeze approach she had planned on 
using was working! So, the first staff development of the second half of the 
new year focused on grant writing. She asked a teacher who had past success 
in applying for grants to lead the sessions. The principal made sure to be 
available every step of the way to provide the top-down support. Also during 
that semester, she recruited volunteers to form a professional-development 
committee. Teachers were excited to be part of this because they felt that 
having control over the content of the professional development would make 
things much more relevant to their school. She requested that a district-level 
staff development specialist come talk to the committee about how to plan 
and implement site-based professional development. Teachers had access to 
the surveys previously administered, and because they knew their colleagues, 
they were able to develop a detailed and thorough professional development 
plan. More specifically, the plan was developed with the actual teachers in 
mind—their needs, their comfort levels, and their levels of proficiency. Each 
professional-development session was designed for carefully selected small 
groups to ensure meaningful and relevant content and delivery methods.

The professional development plan was implemented at the beginning of 
the second year the new principal was at the school. One grade-level team 
who applied for a grant for iPod Touches® was funded, and these teachers 
had spent the summer break playing with them and checking out web-based 
forums to find ideas for using them in student-centered ways. The principal 
thought the beginning of the school year would be a good time to take a 
close look at where the school stood with regard to 21st century teaching 
and learning environments. She began the school year with a professional-
development retreat focusing on 21st century skills and framework, followed 
by administering the MILE Guide. Slowly but surely over this second year, 
the principal began to see the transformation to a 21st century environment 
moving from theory into practice. Can you?
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Wrapping Things Up

This chapter began with a vision of the potential for building a 21st century 
learning environment. It ended with a story of how using what we have 
learned throughout the whole book can transform that vision into a reality. 
The 21st Century Transformation Pyramid we described in this chapter is 
intended to highlight the different layers of the transformation process. We 
consistently reminded you of the Change Theory foundation on which this 
pyramid rests. As with any building or any plan, you must have a foundation 
that gives perspective and keeps you on track.

The different layers of the pyramid—Needs Analysis, Prioritizing Needs, 
Addressing Needs, Implementation, and Evaluation—represent the different 
stages you will go through during the transformation process. Each layer 
consists of unique ideas or constructs that work together to form the layer 
and to support the layers above. No layer is more important than another. No 
block is more important than another. The pyramid needs all components to 
ensure sustained transformation. 

Throughout the chapter, we asked you to reflect on what you learned 
about 21st century students (Chapter 3) and 21st century tools (Chapter 4). 
We provided explicit strategies for administering and understanding 21st 
century readiness tools (Chapter 5) with the ultimate outcome of being a 21st 
century learning environment (Chapter 1). With the knowledge you have 
gained through this book, you can now help your classroom, your school, 
or your district make its transformation into a 21st century teaching and 
learning environment!
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 Review and Refl ect 

As you review what you read in this chapter, we invite you to reflect on 
the key ideas you encountered. Reflection is an important element in the 21st 
century transformation process. We provide four questions to consider as you 
reflect on what you read:

 1. How far-reaching do you feel the opening scenario is from your reality?

 2. What kind of a timeline for 21st century transformation are 
you picturing?

 3. Can you isolate a few key areas you know you want to start with that 
you are relatively confident you will have success with?

 4. What value do you see in forming a 21st century transformation 
committee?  Who will be on it?
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Technology Readiness Survey 

Table 1: Hardware 

Level of 
Access

Students per laptop 
or classroom 
desktop

(e.g., one cart of 
30 shared between 
90 students would 
be 3:1 or 2–5 
range)

Computer lab  
or laptop cart 
access 

Students per 
iTouch® or 
iPad®

Maintenance

Low 20+ Never or rarely 100+ Off-site irregular

Mid 10–20 A few times a 
semester/once a 
month

50–99 Off-site irregular

High 6–10 45–60 minutes 
a week

25–49 Off-site regular

Target 2–5 Two or more 
times a week

6–24 Off-site regular and 
on-site regular

21st Century 1

(1:1 laptop program)

Daily 1–5 On-site continual

Adapted from CEO Forum (http//:www.ceoforum.org)

Appendix
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Table 3: Professional Development  

Quality of 
Professional 
Development 

Plan

Content of 
Training

Professional Development 
Practices

Low ✓  How to use basic technology 
tools and applications 
(e.g., word processors, 
spreadsheets, productivity 
applications, LCD projectors)

✓  Training occurs in isolated, short “stand-
alone” sessions

✓  Training delivered by non-teachers 
(technology and pedagogy are not linked 
or connected)

✓  Most teachers not engaged in technology-
related professional development

✓  No long-term professional development 
plan in place

Mid ✓  How to use basic technology 
tools and applications

✓  How to use 
stand-alone software

✓  Limited introduction to 
the Internet

✓  Training occurs in isolated, short “stand-
alone” sessions

✓  Some teachers engaged in technology-
related professional development

✓  No long-term professional development 
plan in place

High ✓  How to integrate technology 
into the curriculum

✓  How to use technology for 
classroom management

✓  How to identify and use grade, 
age, and subject-specifi c 
multimedia materials

✓  Training on basic technology 
tools and applications also 
available for small subset of 
new teachers

✓  Training occurs in regular, consistent 
sessions integrated into regular 
school schedule

✓  Teacher trainers provide coaching and 
model best practices (“train the trainer”)

✓  Most teachers participate in technology-
related professional development

✓  Most teachers participate in virtual or 
face-to-face peer discussion groups

✓  Most teachers have access to 
in-school training as well as online 
distance-learning resources 

✓  Long-term professional development plan 
is in place

Target ✓  Subject of training is 
customized to needs of 
individual teacher

✓  How to create new technology-
supported learning activities 
and lesson plans

✓  How to identify, use, and 
evaluate grade, age, and 
subject-specifi c 
multimedia materials

✓  How to meet special individual 
needs using technology

✓  How to identify, use, and 
evaluate new student-
assessment methodologies

✓  Delivery of training is customized to needs 
of individual teacher

✓  Training is one-on-one, timely and 
on demand

✓  All teachers participate in 
ongoing technology-related 
professional development

✓  All teachers have access to in-school 
training as well as online, distance 
learning resources

✓  All teachers engage in ongoing 
self-assessment

✓  Long-term professional development plan 
developed with teacher participation and is 
then institutionalized  

Adapted from CEO Forum (http//:www.ceoforum.org)
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Foreword by Jerry Michel

Do you � nd yourself wanting to implement new technology 
in your classroom or school, but you just don’t know how 

to go about doing it?  Making Change: Creating a 21st Century 
Teaching & Learning Environment provides you with the tools 
and implementation models to be successful.  Students in today’s 
classrooms need to be provided opportunities to interact with 
and learn through new technologies in order to be prepared 
for life outside of the classroom.  Using the strategies, tips, and 
resources provided in this book, you can begin to transform 
your classroom or school into engaging and motivating 
environment for student success!

� is book is a useful guide for 
moving schools and classrooms 
toward having 21st century uses 
of technology in teaching and 
learning.  It provides readers 
concrete, sensible, and useful 
steps and suggestions for using 
the technology they have to 
enhance student learning.
 

—Gene Hall, Ph.D.
Author and Professor,

School of Environmental and 
Public A� airs

University of Nevada, Las Vegas

Loretta Donovan, Ph.D., has been formally 
involved in educational technology since 
earning her doctorate from the University 
of Nevada, Las Vegas.  Loretta has worked 
as a K–12 teacher, teacher educator, and 
technology specialist, and is now faculty at 
California State University Fullerton.  She 
regularly presents at national conferences 

and consults with school districts and departments of education 
on planning, implementing, and promoting technology 
initiatives.  Dr. Donovan is published in journals such as Journal 
of Research on Technology in Education.

Tim Green, Ph.D., has been a professor 
of educational technology and teacher 
education at California State University, 
Fullerton for the past 15 years and has served 
as the Director of Distance Education.  He 
has authored numerous articles and books 
and has presented on the integration of 
educational technology, instructional design, 

and on online education.  Tim is passionate about working with 
schools and districts to implement technology initiatives. 
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