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Abstract 
 
 
 

The intention of this study is to discover and understand how Instructional Technology is 

adopted into the classroom.  The study also determined what is needed to meet the goals 

intended for it.  The Rome City School District, located in central New York, conducted 

the Smart Cart pilot program.  The research consisted mainly of interviews and 

observations.  The planning and implementation of this pilot program were studied to 

understand how the adoption of the Smart Cart occurred.  These findings were applied to 

the theories of Human Centered Design and Change.  Findings included the identification 

of barriers to the adoption process, and the needs for meeting the pilot’s goals.  Barriers 

found consisted of breakdowns in planning and communication, and the need for more 

adequate training.  It was also found that the technology was capable of meeting the 

intended pilot’s goals, but will be more successful when the barriers are addressed. 
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Opening Vignette 

Ms. Crippen (names of participants in study have been changed) arrived early Thursday 

morning to get ready for her classes.  Today would be the first time she would use the 

Smart Cart with her students, and she wanted everything to go smoothly. 

 

With nineteen years of experience teaching eighth grade science, Ms. Crippen knows that 

a successful lesson requires preparation.  She had been teaching the unit on weather for 

many years, and felt she had developed some strong lessons.  Ms. Crippen’s students had 

always seemed to do well with reading the weather maps from the worksheets she used, 

and were achieving some good test results. 

 

Ms. Crippen now found herself involved in the school district’s Smart Cart pilot program.  

As a participant, she was to use this new technology in her classroom, and provide 

feedback to the administration.  This meant that she would now have to make alterations 

to her lessons in order to implement the Smart Cart technology.  The cart consists of a 

laptop and VCR, and uses a projector for presentations. 

 

Ms. Crippen understood that students should have exposure to technology in the 

classroom, but wasn’t sure how she would use it in her own.  As she thought about what 

was expected of her in the use of the Smart Cart, by the school district, she started to feel 

lost.  She really wasn’t sure where it should be used in her curriculum.  During a training 

session, there was a quick overview on how to use some of the components.  While she 

would have liked to just try it out herself, what she really was hoping to see was an 
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example of another science teacher using the technology in their classroom.  Ms. Crippen 

thought this would give her some direction to start with. 

 

She had spent much of her time trying to think of ways the Smart Cart could be used in 

the unit on weather.  Ms. Crippen was feeling nervous about making changes to the 

lesson plans that she felt comfortable with after having many successful classes in past 

years.  Any changes, or additions, to these lessons would have to be worthwhile.  Then it 

dawned on her, she could continue with lessons she was used to, and use the Smart Cart 

to supplement them. 

 

As she began to devise her plan, Ms. Crippen started to realize that creating a 

presentation was going take some time.  She had learned to use PowerPoint in a 

workshop several years ago.  Ms. Crippen had remarked to some of the other teachers 

that it was an interesting workshop, but she didn’t have a computer in her classroom to 

use it with, until the Smart Cart.  Now, as she brought up PowerPoint in the laptop, it 

didn’t look very familiar to her. 

 

After spending a great deal of time learning to put together a PowerPoint presentation 

again, Ms. Crippen finally determined how she could use the Smart Cart.  The Weather 

Channel had a website that showed live weather maps.  She would give a presentation 

showing the students the maps that they had used to complete the homework from the 

night before.  They could use this to correct the homework, and then link to the Weather 

Channel’s website.  Using this site, Ms. Crippen could use the different maps to reinforce 



 3

the topics covered in the home work. 

 

As Ms. Crippen arrived to her classroom, she anxiously put away her coat, and headed to 

Ms. Nelson’s Math classroom. The Smart Cart had been stored in a locked closet at the 

back of this classroom.  Suddenly Ms. Crippen felt her stomach nervously tighten when 

she realized the mistake she had made.  She had the key to the locked storage closet the 

Smart Cart is in, but had not anticipated that Ms. Nelson’s classroom would be locked.  

She tried to relax and think, but there was nothing she could do except wait for Ms. 

Nelson.  Unfortunately, she also knew that Ms. Nelson would not be in until just before 

homeroom started. 

 

Ms. Crippen was feeling a bit anxious when Ms. Nelson finally showed up to unlock her 

door.  At this point school had not started, but the students were already in the halls 

opening their lockers.   Ms. Crippen hurriedly pulled the Smart Cart out of the closet.  

The cart is deceivingly slim looking, and as she quickly pulled on the cart it nearly fell 

over.  She strained as she fought for control just in time to keep it from falling.  She 

commented to Ms. Nelson, “This cart really needs wheels on both the front and back so 

you don’t have to tip it before moving it.  It’s just too top heavy.”  She carefully wheeled 

the Smart Cart across the hall, trying not to lose control of the cart as she dodges students 

rushing in. 

 

As she pulls the cart into her room for the first time, she also realizes that she will have to 

do some quick rearranging of the desks to make room.  Quickly, she gets this 
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accomplished and connects the cart to the wide area network outlet in her room.  Ms. 

Crippen has to stop preparation as homeroom starts, but takes the opportunity to compose 

herself. 

 

She takes a deep breath as the bell rings, and her first period students enter the room.  The 

students notice the Smart Cart standing prominently in the middle of the rearranged desks 

and look it over inquisitively.  Ms. Crippen asks them to be seated, and get out the 

homework from the night before.  She wonders if the lesson will go well, or if the 

students will be too distracted by something new. 

 

Ms. Crippen begins covering the homework without mentioning the Smart Cart.  She 

briefly reviews the previous information covered on the earth’s atmosphere, and then 

leads into the various types of weather maps.  As she hands out a sheet on the 

atmosphere, she begins to wonder how the students will react to the Smart Cart 

presentation.  One of the students sighs at the sight of another handout, and she thinks to 

herself, “Just wait until you see what I’ve got!”   

 

After covering the static images and explanations for atmospheric conditions on the 

handout, Ms. Crippen tells the students that they are going to look at something new.  She 

heads for the Smart Cart and slides out the laptop.  The students immediately perk up, 

while one student sitting close by says “Wow!”  Another student states how cool the 

laptop with a DVD player is. 
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Just as Ms. Crippen is getting really excited about the students’ reactions, she runs into 

her first problem in front of the class.  The laptop is on with the software running, but she 

isn’t sure why the light box is not projecting an image.  She asks the students to bear with 

her as she learns how to use it.  Ms. Crippen had confided in other teachers her fear of 

students knowing more about the technology than her.  Suddenly she’s becoming nervous 

as a student speaks up, “You don’t know how to use it?  I’ve been using these for like 

three years.” 

 

She wonders if her students will now question her teaching ability as she struggles to 

figure out something they feel they know well.  She fumbles over the buttons on the 

projector until she finally gets lucky and the images shine onto the wall.  Later she 

realized that it was a minor blunder, and only took a couple of minutes to solve the 

problem.  However, at the time it seemed like forever before she found the right button.   

 

Some of the students complained about the projected image being hard to see on the wall.  

Ms. Crippen wished she still had blinds on the windows, as the image was washed out by 

the sunlight coming in.  They had been removed because of renovations made to the 

building earlier in the year. 

 

She took a deep breath again, and began the PowerPoint presentation.  After a few slides 

she came to an animated weather map that demonstrated some of the topics that had been 

discussed.  The students were really drawn in, and asked to repeat the animation.  Some 

of the students blurted out “That’s Awesome!” and asked, “Do all teachers have this?” 
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Also linked into the PowerPoint presentation was the Weather Channel’s website.  The 

students seemed to enjoy seeing the topics covered previously on the handout now being 

animated in the projected image.  Ms. Crippen realized that they were no longer listening 

quietly as she lectured.  They were now asking questions, and there were a few “Oh, so 

that is what those symbols mean.” 

 

However, some of the student’s had been straining to see around the cart from where they 

were seated.  Ms. Crippen tried to rearrange herself so they could see, but the only 

solution at the time was to have them stand to the side of their desks. 

 

As Ms. Crippen went on, she encouraged them to look at the Weather Channel’s website 

on their own time, hoping they would.  She started to see that she was no longer just 

covering the material she intended.  The Smart Cart had brought new aspects to her 

lesson.  The students were also seeing that the internet can be used as a research tool.  As 

they looked at the real-time weather maps on the website, they could also see how what 

they were learning relates to their everyday life. 

 

As the bell rang, the students were still asking to see other areas of the website.  Ms. 

Crippen had even noted that one certain student had asked a couple of questions about the 

lesson.  It surprised her because this student had never seemed to pay attention before.   

 

She reflected on how the Smart Cart had impacted her classroom.  With the Smart Cart, 

she now had an opportunity to use some of the software that coincided with the course 
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textbooks.  She thought about how the Internet allowed the students to make connections 

between the material covered and what happens in the real world.   

 

It is a challenge for Ms. Crippen to meet the needs of her students in today's classroom.  

Teachers, like Ms. Crippen, feel that students need exposure to technology.  However, the 

technology has not yet been readily adopted at the classroom level in this school.  This 

raises a central question that this case study intends to focus on: 

• Will the Smart Cart Instructional Technology be adopted by teachers in the Rome 
City School District Middle Schools and if so, how? 

 

To gain more insight into this central question, the case study will also examine the 

following set of sub-questions: 

• How does the school district’s objectives for the Smart Cart Instructional 
Technology, compare with the goals of the teachers that use it? 

 

• In what way will the Smart Cart Instructional Technology be used by teachers? 
 

• How will the teachers’ use of the Smart Cart Instructional Technology affect the 
learning environment? 

 

• What kind of support/training will be required for the adoption of the Smart Cart 
Instructional Technology? 

 

• What technical issues will develop? 
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Smart Cart Description 

  

Figure 1.  The Smart Cart  
The mobile Instructional Technology that is implemented in the Rome City School District’s pilot 
program.  Teachers among the participating teams will share the Smart Cart and move it from 
room to room as needed. 

  

In an effort to integrate technology into the classroom, and foster the integration of cross-

curricular lessons among teachers, the Rome City School District is piloting the Smart 

Cart Innovation.  “The integration of computers into the classroom, as with the teaching 

of integrated units (the meshing of subjects rather than the segregation thereof), appears 

to be the trend of the future” (Owen and Thompson, 2003, p.3). 

 

The Smart Cart itself is built around a Rolz-2 conference center, and houses several 

pieces of equipment (see Figure 1).  Sitting on top of the cart is a Mitsubishi Light-box 

projector.  This has the capability of projecting on to the wall, or an overhead screen, any 

image from either the Sony VCR on the lower shelf, or the laptop computer on the sliding 
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shelf.  The laptop is a Dell Inspiron 5100 and utilizes window XP.  It also has a CD/DVD 

player.  Also located on the front side of the cart is the Ethernet hookup jack to connect to 

the network in the classrooms.  This will allow use of internet, and other resources that 

might be on the district’s server.  To guide students in a presentation, a remote with a 

laser-pointer is included in the Smart Cart. 

 

The mobility of the Smart Cart comes from the two wheels on the bottom front of the 

cart, and the swivel handle on top.  By grabbing the handle you can tilt the cart back, and 

wheel it from place to place.  Another important feature are the Velcro straps.  Each item 

on the cart can be strapped down to prevent any accidents while moving the cart.  Also 

located in the cart to help protect the electronics is a surge protector, through which 

everything on the cart is powered. 

 

Rolz-2 conference centers also provide some security for the equipment in the cart.  The 

two front doors can be closed and locked.  This deters potential theft of components, and 

also prevents any equipment from falling out of the cart while being moved. 

 

A couple of additions have also been added to the cart.  A hook has been attached to the 

side of the cart in an attempt to hold some of the associated wires needed.  Also, some of 

the teachers had complained about the sound quality during presentations, so 

supplemental speakers have been added inside the cart. 
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Funding for the Smart Cart came from the Rome City School District’s Technology 

Budget.  The cost of the components were $259.95 for the Rolz-2 locking conference 

center, $972.00 for the Mitsubishi Projector, $95.00 for the Sony VCR, and $1611.40 for 

a Dell Inspiron 5100 with a Intel P4 2.66GHz 15.0 XGA, and Windows Professional.  

These prices reflect New York State contract pricing.  They do not include the 

modifications that were necessary such as Ethernet jack and wiring connections, and 

straps to secure the components.  These modifications were done by the school district’s 

personnel. 

 

Methodology 

Qualitative Research 

A qualitative research method was chosen to provide a true sense of the Smart Cart pilot 

program.  With the hands on approach of gathering data through primary observations 

and interviews, a true sense of how the events unfolded was developed.  The intent is to 

provide insight and meaning beyond what could be extrapolated from statistics alone.  

According to Creswell (1998, p. 14) qualitative research is done “in a natural setting 

where the researcher is an instrument of data collection who gathers words or pictures, 

analyzes them inductively, focuses on the meaning of participants, and describes a 

process that is expressive and persuasive in language.” 

 

Case Study 

The tradition of the case study was chosen for the research on the mobile media 

technology cart in Rome City School District for several reasons.  First of all this is a 
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bounded case.  There are only two of the mobile technology carts in the school district, 

and they are both used only at the middle school level.  This also means the study is 

confined to a small environment with select participants.  The case is also bounded within 

the limits of time, which will be the second half of the 2003-04 school year. 

 

The fields of study also lend themselves well to the case study tradition.  Both education 

and technology are established fields in which case studies are conducted.  This 

environment also allows for multiple sources of data collection.  There will be 

observations of the classroom use of the technology, interviews of administration, 

teachers and students, along with analysis of various documents. 

 

Problem 

Instructional Technology is a concept being brought into many of today’s classrooms for 

the first time.  There has also been a good amount of literature put forth telling us that 

technology is a vital part of the modern classroom.  The intention is to discover and better 

understand how Instructional Technology is being adopted in the classroom.  At the same 

time there is also the theoretical question of whether or not the technology put in the 

classroom is meeting the intended goals. 

 

Purpose 

The purpose of this case study is to discover and describe the adoption of the Smart Cart 

pilot program, bounded at the middle school level of the Rome City School District.  At 
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this stage in the research the Smart Cart pilot will be generally defined as the Innovation-

Decision process to adopt an Instructional Technology used in the classroom. 

 

Research Terminology 

• Instructional Technology- is any technology used in the classroom for the purpose 
of education. 

 

• Computer Cluster- a group of four computers grouped together in the classroom 
and networked to the school district’s server. 

 

• Classroom Systems- all elements within the classroom that synergistically create 
the learning environment. 

 

• GroupWise- office management software that is used to coordinate planning and 
provide a means of electronic communication among faculty and administration. 

 

• Middle School Teaming- educational concept where one core teacher from each 
discipline (Math, Science, English and Social Studies) are grouped together into a 
team.  They share a common group of students, and planning periods.  Their goal 
is to create an integrated curriculum throughout their students’ education. 

 

Data Collection Procedure 

In doing this research it was important to collect a wealth of data in order to best 

understand the diffusion of this innovation.  To accomplish this, interviews and 

observations of the different players were conducted in their natural work environment.  

Also provided were various documents pertaining to the use of the Smart Cart, and the 

pilot program. 

 

Among the stakeholders is the District Technology Mentor, Dennis Malone.  In his words 

he is a “facilitator to help develop systems for the effective use of technology.”  He 

further explained that teachers need to learn to work in teams at the middle school level.  
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To do this, they need to plan together, share equipment and supplement each others 

lessons.  He felt that while he wasn’t an expert, he could work with people to see the 

bigger picture and “create systems that will allow things to happen.”  Mr. Malone drafted 

the Smart Cart Pilot Program outline and visited the teachers to insure the proper use of 

the Smart Cart.  In this role he is the primary change agent of the pilot program. 

 

Table 1.  Data Collection Matrix 

Information Source Interviews Observations Documents Audio-Visuals 

District Technology 
Mentor 

���� ���� ���� ���� 

Administrators ����  ���� ���� 

Participating 
Teachers 

���� ���� ���� ���� 

District Computer 
Specialist 

���� ���� ���� ���� 

Students  ����  ���� 

 

Mr. Malone was also observed while working with the teachers that were selected for the 

pilot program.  Usually once a week, he would visit the teachers during their planning 

period.  There were several of these sessions through the month of March.  The first 

sessions were used to introduce the Smart Cart.  A PowerPoint presentation was used to 

show teachers how to operate the components on the cart.  Some of the other sessions 

were used to show teachers how to use GroupWise to send in the weekly logs that they 

are required to fill out.  As one of the change agents for the Smart Cart, Mr. Malone’s 

presence kept a pressure on the teachers to utilize the technology. 
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Of the stakeholders, the building administrators seem to play the smallest role.  Not to 

say that they are less of a stakeholder in what goes on in the classroom, but they had very 

little impact on the pilot program once it was in progress.  It is an unknown to what 

extent they may have assisted in the planning that took place prior to the beginning of the 

program.  Staley Middle School principal, Brenda Sawyer and vice principal, Rick Platis, 

were interviewed and taped, on their perspective of the Smart Cart’s use in the classroom.  

Ms. Sawyer was also willing to provide documentation on the pilot program. 

 

One of their key roles in the pilot program was to help identify which team of teachers in 

their building would participate.  They chose the particular teams based on the needs of 

the Science teachers.  The Science teachers had voiced a need for the technology during 

the summer prior to the Smart Cart pilot program. 

 

Another key stakeholder involved with instructional technology is the building Computer 

Specialist, Mandy Wilson.  She plays a major support role for the implementation of 

technology in the classroom.  As the Computer Specialist in the building, she is 

responsible for loading software and maintaining the Smart Cart system.  Ms. Wilson 

also provides training for the faculty that uses the Smart Cart.  She provides an important 

perspective on the use of technology by teachers in general.  She was interviewed 

concerning this and also observed while providing training for faculty. 

 

A crucial component in the use of the Smart Cart in the classroom is the teaching faculty.  

Considerable time was spent conducting interviews and observing the teachers using the 
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Smart Cart during their classes.  Tapes of the interviews and photo documentation of 

classroom observations were kept to capture the data. 

 

There are two teams of teachers involved in the use of the Smart Cart; one at the Strough 

Middle School and one at the Staley Middle School.  Each team is comprised of four 

teachers, a Math, a Science, a Social Studies and an English teacher.  These are all eighth 

grade teachers and each team represents one half of the teachers at this grade level in 

their respective buildings.   

 

Each of these teachers used the Smart Cart to some degree, and filled out a weekly log on 

this use.  This provided documentation on their use of the Smart Cart technology in the 

classroom as well.  The diversity in the teachers’ subject matter and experience with 

technology provided a well rounded perspective that could easily be extrapolated to a 

larger population of teachers.   

 

Ultimately, the Smart Cart is being implemented for the students benefit.  While this 

study did not allow a full assessment on how the Smart Cart impacts their academic 

performance, also observed were their interaction and reactions to it.  Observations were 

also later confirmed and added to, through the insight the teachers provided in their 

interviews. 
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Analysis 

The data collected will then be applied to tenets of two theories.  The first will be the 

theory of Human Centered Design.  This provides the framework to assess how the 

technology is used as a tool to meet the needs of the teachers and students.  The second 

will be Change Theory.  This will provide the framework to assess the adoption process 

that the teachers in this pilot program will experience. 

 

A literature review was conducted prior to this study.  The pieces selected for the 

literature review provided further insight on the role of technology in the classroom.  

They also demonstrate how various educational institutions have been making efforts to 

adopt instructional technology in their classrooms.  Recent literature was selected 

primarily to ensure that the perspectives of technology in education were relevant to 

today’s classrooms. 

 

The findings of this case study will also be used as part of the Rome City School 

District’s assessment of their pilot program.  The results of their assessment will be the 

basis of any changes made to the Smart Cart pilot program, as it is re-implemented during 

the next school year. 

 

It is important to note that the application of this case study to these theories will provide 

insight on the technology as it is applied in the classroom.  However, there are aspects of 

the cultural make up of the middle schools in the Rome City School District that also 
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impact the use of the innovation.  Due to the limits of time, these will be outside the 

scope of this study. 

 

Literary Review 

Bowman, C., & Edenfield, R.  (2000).  Becoming better together through collaboration and 
technology.  English Journal.  (High School edition).  Vol. 90, Iss. 2; pg. 112, 8pgs. 

 

Bowman and Edenfield wrote on the use of technology, along with the collaboration of 

adults, to work with middle school students.  Various activities were set up were students 

worked with adults in school for education to assess literary works.  Various 

technologies, such as email, were used for communication with the adults outside of 

class.  PowerPoint was used for presentations and discussions.  The technology opened 

up new possibilities for activities, and was a source for information. 

 

They found that the collaboration that took place through the use of the technology 

helped increase productivity among the students and teachers.  Although many agreed 

that it was time intensive, having the resources from people outside the classroom that 

were available because of the technology was worth it. 

 

This is relevant to the case study for several reasons.  First we are both dealing with the 

middle school education environment.  Also, the variety of activities that the technology 

allowed for is the type of situation that the Rome City School District is hoping for.  It 

brought a variety of information and perspectives into the classroom, which educators 

will value. 
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Bucher, K. T. (2000).  The importance of information literacy skills in the middle school 
curriculum.  The Clearing House.  Washington:  Vol. 73, Iss. 4; pg. 217, 4pgs. 

 

Bucher writes on the importance of information literacy at the middle school level.  She 

discusses the links between information literacy and technology, and what technologies 

should be stressed to develop information literacy and problem solving skills.  In this 

article, she found that technology can allow students to develop strong analytical skills 

when teaming is used among teachers.  This is when teachers create integrated activities 

across the curriculum that promotes information literacy. 

  

In this case study it is hoped to find support for the need of technology in the classroom 

and the development of information literacy.  This article provides a background and 

reasoning for the links between the technology in the classroom and information literacy, 

along with problem solving skills. 

 

Burns, M.  (2002).  From compliance to commitment:  Technology as a catalyst for communities 
of learning.  Phi Delta Kappan.  Bloomington:  Vol. 84, Iss. 4; pg. 295. 

 

The article was based on a two-year professional development project.  Its purpose was to 

help teachers create learner-centered educational environments that are supported by 

technology.  The schools in which this professional development occurred were generally 

of poor economic status.  Student-teacher relations were described as troubled.  There 

was also resistance to adopting the changes by some of the faculty.  A dramatic turn 

around took a great deal of time and effort. 
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Mary Burns states that there were three assumptions about the connection between 

technology and instruction.  These were that teacher proficiency with technology would 

result in it being used, meaningful content was needed in the training, and that more 

technology is better in the classroom. 

 

This article is relevant to this case study because of the assumptions that relate to the 

adoption of the Smart Cart in the middle schools.  The analysis of the assumptions 

showed teachers needed to be thought of as learners.  They needed time to experiment 

with the technology and learn through trial and error.  There was also a need for these 

teachers to focus on their students learning needs to generate the best applications for the 

technology. 

 

Davison, L. J., Burr, D., Eberlein, J. C., et al.  (2000).  Building a technology foundation for 
future teachers.  Tech Trends.  Washington:  Vol. 44, Iss. 4; pg. 11, 3pgs. 

 

This article presents the reasoning to include technology training in education courses for 

future teachers.  The perspective of the instructor has shown that even small tasks are 

difficult for those with little background in technology, and time investment is a key issue 

in developing technical skills.  Also, perspectives of different students are presented.  

This provides insight on how the use of technology is actually benefiting the students.  

Much of this is positive feedback; therefore a section on the down side of technology in 

the classroom is also presented. 

 

A review of this article has proven it useful in this case study.  Many of the points made 



 20

show how integration of technology is essential in today’s classroom.  It was stated that 

the sooner college students are exposed to technology the more prepared they will be to 

integrate it into the classroom.  It also provides direct insight on how technology can 

benefit students.  An example of this was the transition through information being taught, 

as it became smoother through the use of technology, there was less interruption.  They 

found that technology can be easily overused and needs to be kept up to date.  The 

balance of the article also shows that many of the difficulties teachers have with 

technology are common throughout education. 

 

Dusick, D. M.  (1998).  What social cognitive factors influence faculty members’ use of 
computers for teaching?  Journal of Research on Computing in Education.  Vol. 31(2); 
pg. 123; Research Library. 

 

This is a literature review of the social and cognitive factors that effect the adoption of 

instructional technology by teachers.  In the introduction Dusick provides an overview of 

a training model.  The article focuses on the personal factors (skills, knowledge, capacity, 

and motivation) that contribute to or inhibit human performance.  She also focuses on the 

aspects of the teacher as a student.  It was found that the more comfortable they were 

with the technology the more likely they were to implement it.  Teachers would have to 

participate in training, develop their own skills and make use of the technology in the 

classroom.  This meant that teachers must evaluate the technology and possibly change 

their beliefs about computers in the classroom. 

 

Dusick’s review of literature in this article provides a further overview of what has been 

said on the adoption of instructional technology.  This will add to the case study in 
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providing background on how change theory is applied to innovations in education.  This 

study will further enhance the literature in that it applies the theories to an actual case. 

 

Gilstrap, R. L.  (1997).  The electrified classroom:  Using technology in the middle grades.  
Childhood Education.  Vol. 73, Iss. 5; pg. 297, 4pgs. 

 

Gilstrap discusses the use of technology in the middle school.  He begins by describing 

the discontent of students with the limited forms of media and resources at the time.  This 

relates to the pilot program in the Rome City School District because there are also some 

discontent among the students and parents.  He discusses the limits of older technology 

such as texts, overheads and film strips.  Gilstrap also describes the thoughts on education 

and technology at the national and state levels.  His finding show that schools that 

implement technology perform better.  He also finds that faculty is more accepting of 

technology when they are well trained in its function and use.  Teachers must be involved 

with the planning, make the needs of their students the top priority.  It was also found that 

it is best to have a school wide plan teachers have agreed upon, rather than just 

purchasing equipment. 

 

The training of faculty is also a major concern for the pilot program, which this case 

study is based on.  Previous implementations in the school district met with little success 

because of the lack of training and support. 
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Huang, S. L., & Waxman, H. C.  (1996).  Classroom observations of middle school students’ 
technology use in mathematics.  School Science and Mathematics.  Vol. 1, pg. 96;  
Research Library. 

 

This study was conducted because of the need for observations on the specific use of 

technology in the middle school math courses.  It was stated that there have been few 

studies that directly observed the actual use of the technology in the classroom.  This 

includes the lack of data in regard to the actual time students spend interacting with 

technology, and how the technology is actually implemented in the middle school math 

programs. 

 

The findings of this study showed that extensive training is needed to overcome barriers 

to change that included the requirement of computer expertise, difficulties with whole-

class demonstration formats, and teacher apprehensions. 

 

In this case study direct observation of the middle school math courses in the Rome City 

School District are made.  This article provides insight and demonstrates the necessity for 

this case study. 

 

Iding, M., Crosby, M., & Speitel, T.  (2002).  Teachers and technology: Beliefs and practices.  
Vol. 29(2), pg. 153; Research Library. 

 

This article was a study to determine ways to facilitate teachers’ use of technology in the 

classroom.  After a review of criteria for selecting useful software, they describe the 

results of their survey.  Using the survey results they assess the computer proficiency of 
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the teachers and the access they have to technology.  They then assess the student’s 

computer proficiency.  The input from teachers in their schools’ technology decisions is 

also considered.  Teachers were asked about instructional needs in regard to technology 

and their beliefs on instructional technology. 

 

This article found that many teachers may use computers for their own personal uses, but 

are unaware of how it could be used in teaching related tasks.  Teachers noted that the 

technology in their schools was outdated and often broken down.  Students were found to 

use the computers as a form of social interaction through chat rooms.  However, there 

was no mention of them using technology for education.   Teachers were also found to be 

unaware of instructional software, or how it might be used in their classrooms. 

 

The article is considered in this study because it provides a basis for the status quo on 

teachers in regard to technology.  Many of the findings in this research seem to parallel 

those of this study.  This helps to validate the research.  This also leads me to believe that 

the findings in of this case study are not confined to the Rome City School District. 

 

Owen, T., & Thompson, G. (2003).  Learning with technology.  English Journal.  (High School 
edition).  Vol. 92, Iss. 4; pg. 87, 3pgs. 

 

Thompson discusses the use of technology for constructivist based education.  He covers 

topics on the cross-curricular use of the technology and the cooperation that is necessary 

among faculty to make it work.  He also discusses some of the aspects of computer pods 

in education and the effectiveness they may have. 
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Both the article and this study assess the value of technology in education.  The 

application of technology is also similar to a degree.  In both cases there is a technology 

system that is shared among several classrooms.  The difference in this case study is that 

the technology is moved from room to room, whereas in Thompson’s article the each 

class goes to the permanently located system. 

 

The essential finding was that the activities that utilized the technology work best when 

they are student centered.  When student are active participants in the learning they show 

the greatest improvement.  It was also noted that teachers must be careful not to overuse 

the technology. 

 

Patterson, N., & Pipkin, G.  (2000).  Where two worlds merge.  Voices From the Middle.  Vol. 8, 
Iss. 1; pg. 67, 7pgs. 

 

The article discusses the importance of technology in the classroom when it comes to 

literacy.  The authors also review various resources that can help bring the technology 

into the classroom.  They found that one of the best uses of technology to promote 

literacy was to have students publish websites.  This is another example of a student 

centered activity.  It was noted that when students publish their own work it can be a 

powerful motivator. 

 

This article is of value to this case study because English classrooms in the middle school 

are observed.  The article provides insight into possibilities that an English teacher might 

use in the classroom.  This will allow some contrast between how the technology is 
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implemented in this study and what potential is available. 

 

Robinson, C.  (2003).  Technology integration, student leadership.  Learning and Leading with 

Technology.  Vol. 30, Iss. 5; pg. 18, 3pgs. 

 

Robinson gives an overview of the Student Technology Leadership Program.  He 

explains that it began when the schools purchased computers on wheels (COWs), which 

consist of a computer, television, digital camera, scanner, printer, Zip drive, and Internet 

video camera.  He states that the faculty was reluctant to accept the use of the technology 

in their classrooms.  The students then took the initiative to develop activities using the 

technology.  The result was the students helping the teachers to implement the technology 

by using the student developed activities. 

 

This is an interesting article in that this school attempted to apply the technology in the 

same way that Rome City School District is starting their pilot program.  It is also 

interesting to see how the school in the article is starting with similar goals and what their 

end result was.  Will the same outcome occur in Rome? 

 

Schrum, L.  (1999).  Technology professional development for teachers.  Educational 

Technology, Research and Development.  Washington:  Vol. 7, Iss. 4; pg. 83, 8pgs. 

 

The article examined technology professional development.  It began with statistical data 

establishing what the current situation and trends are in professional development.  

Schrum then addressed the question; how technology training needed to be treated 

differently?  Then the article discussed the various training methods and how teachers 
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had issues with time and fear.  This article also gave a nice overview of essentials that 

were needed for teachers to adopt technological innovations.  These essentials were 

extensive practice, comfortable atmosphere, individualized attention, and voluntary 

participation. 

 

This case study on the Smart Cart will address aspects of change theory.  This article 

shows how change theory has been applied in the professional development of teachers 

elsewhere.  The article adds to the study by supporting it and by showing contrast.  There 

is also an example of a long term study on technology professional development that may 

give insight to the results. 

 

Soloway, E., & Norris, C., et al.  (2000).  The three T’s of elementary education.  Association for 

Computing Machinery.  Vol. 43, Iss. 43; pg. 15, 5pgs. 

 

The three T’s of teaching are Tasks, Tools and Time.  These are concepts for all teaching, 

regardless of the title.  For tasks, the article discusses how kids should be learning.  This 

portion of the article discusses the importance of standardized tests for the school, but 

points out how they are not testing the skills taught.  The second T argues, Industry can 

not survive today without computer based tools.  There is much focus on new businesses 

using computer based technology.  Therefore these tools need to become an integral part 

of education.  The final portion focuses on time.  It states that there has been stress on the 

number of contact hours with students, but time spent as “common planning periods” 

correlate with higher student achievement. 
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I felt that this article was relevant to this case study because these issues must be dealt 

with in implementing the Smart Cart technology.  Teachers must evaluate the tasks they 

will use the Smart Cart for, and determine what their goals are for the students.  

Understanding the authors’ perspective on tools in the classroom can help in evaluating 

the relevance of the Smart Cart in the classroom.  Also, the article stated that common 

planning time was important for faculty and that the Smart Cart was intended to 

encourage teachers to work as a team in this way. 

 

Researcher’s Bias 

As a Middle School teacher in the Rome City School District myself, I have potential 

biases on the subject matter.  Through my three years of working in this position I have 

developed my own perceptions of this school system.  Also, as an experienced Middle 

School Teacher, I feel that I have developed some understanding of the events that take 

place in the classroom. 

 

However, my recognition of this will allow me to overcome any biases as a professional 

researcher.  As I conduct observations and interviews, my questions and analysis are non-

directive in nature.  I also use a triangulation of various sources and types of data to 

verify any findings and assertions. 

 

Status Quo 

The Smart Cart is currently the focus of a pilot program in the Rome City School District.  

It aims to test the ability of the Smart Carts’ technology to be integrated into the 
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classroom and meet goals set specifically for it.  As a part of the assessment of the pilot 

program, this case study will also be used as an analysis of the Smart Cart. 

 

Before any analysis of the Smart Cart can be made, it is essential to look at what the 

status quo of Instructional Technology is in the Middle Schools of the Rome City School 

District.  The 2003-04 school year have brought many changes to these buildings. 

 

The 2003-04 school year is the first for the Middle School concept in the Rome City 

School District.  In previous years, both Strough and Staley had been Junior High 

Schools.  These consisted of grade levels seven through nine.  The switch to the Middle 

School concept has changed the grade levels to sixth through eighth.  The classroom 

locations have been changed for many of the school teachers to accomidate new grade 

level areas of the building.  Another new concept was Middle School Teaming. 

 

Teachers and students have been grouped into teams.  Each team consists of one Math, 

one Science, one Social Studies and one English teacher.  The teachers on a team share 

the same group of students and planning periods.  The idea is for teachers to be able to 

collaborate and meet the needs of their group of students.  It also allows teams to plan 

lessons that will supplement what each other is doing.   

 

There are indications that the school district felt this concept has not been fully adopted 

by the teachers.  One goal of the Smart Cart was to encourage team planning, which Mr. 
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Malone was concerned, was not happening enough among the teachers.  This may be due 

to the culture of those working in the middle schools, which will be left for further study. 

 

Among the goals set for the teams by the Rome City School District is to meet 

Technology Standards.  At this time the Student Technology Standards have been in a 

written form for the past three years and are available on the school district’s website at 

www.romecsd.org.  They describe the technological skills and experiences students are to 

have either acquired or experienced, by each grade level.  There are to be faculty and 

administration versions of the Technology Standards as well, but these are currently in 

draft form. 

 

Despite the fact that these Technology Standards are posted on the district’s website, very 

few teachers are aware that they exist.  While the district had developed the standards, the 

technology necessary to implement them was marginal at best in the Middle School 

buildings, at least until this school year.  For instance, if computers were to be utilized in 

any lessons then the class would have to be signed up for the computer lab.  

 

There is one computer lab in each building available to teachers to sign up their classes.  

While some teachers take advantage of this, Margaret Wilson, the Computer Specialist, 

noted that most teachers are not utilizing the lab.  She had said in an interview that it was 

mostly due to a lack of training and that some teachers are fearful of using technology in 

front of their students.  She also pointed out that many teachers are simply not aware of 

how the technology could be used to enhance their lessons.  Huang (1996, p.31) also 
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found this to be true, as she stated that “more teacher preparation and development is 

needed to make middle school mathematics teachers aware of the benefits of using 

technology in the classroom.” 

 

The technology in the classroom itself had been limited to the overhead projector and 

VCR.  Then, at the beginning of this school year, all of the classrooms were wired and 

connected to the school district’s server.  This provided access to various software and 

the internet in the classrooms.  While this was a major advance in classroom technology, 

there was one small problem.  There were no computers in most classrooms until after the 

winter recess in February of 2004. 

 

At the end of February, when teachers returned from their vacations, they found four 

computers sitting together in most of their classrooms.  These were known as the 

computer clusters.  Teachers did not expect to find them when they returned.  The 

location of the computers was also dictated by the people installing them.  Ms. Westfall 

also said in an interview that they didn’t know what software was on them or how they 

would be used in the classroom.   

 

Planning for the implementation of the computer clusters was mainly done prior to the 

renovations at Staley.  While it’s unknown to what extent the planning had been updated, 

it was inadequate from the perspective of the teachers.  Ms. Crippen noted that “we were 

not even asked where we needed the computers in the room or what we would need them 

for.” 
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Training had also become an issue.  Many teachers had taken advantage of courses 

offered at the district office, along with training through NYSUT and other institutions.  

However, the technology skills teachers acquired through these programs was lost 

because when the teachers returned to the classroom, the technology was not there to be 

used.  Over time, the training was outdated and forgotten because the computers were not 

yet available in the classroom.  Ms. Fadgen noted that “What you don’t use, you lose.” 

 

As a result, the computer clusters have gone unused in most classrooms.  Another major 

reason was noted in several interviews, because the teachers simply don’t know how to 

use four computers among thirty students.  Also, as noted earlier, teachers are not always 

aware of how the technology can be used to enhance their lessons. 

 

During an interview with Mr. Malone, he noted that the district knew that there had been 

a considerable amount of money invested in the computer labs and clusters, and they 

weren’t being used to their potential.  When it came time for the Smart Cart innovation, a 

pilot of it was decided on to avoid investing more money into technology that wasn’t 

going to be used.  It was also hoped that use of the Smart Cart would encourage the use 

of other technology investments the district had already made. 

 

One driving force for the development of the Smart Cart pilot program was the purchase 

of science text books that came with software.  The Science teacher, Kate Lovejoy, had 

been an innovator in the classroom.  She wanted to make use of the PowerPoint 

presentations that came with the new text books, but had no practical method to present 
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them to the class.  The computer lab in the building had the capability to show the 

PowerPoint presentations, but this wouldn’t be the best use of time.  Most of the 

presentations are only several minutes in length.  Ms. Lovejoy stated that; “To bring a 

class down the hall, and sign them into the computers, would mean losing an entire 

teaching period for a brief presentation.”  She voiced this concern to Mr. Malone, among 

others, and the concept for the Smart Cart was born. 

 

The Rome City School District’s plan was to develop a pilot program in order to assess 

the Smart Cart innovation.  This is in the realization that the district had been investing 

into instructional technology, like the computer clusters, that was not being utilized.  Mr. 

Malone noted on the implementation of the computer clusters; “In hind sight, the proper 

way would have been, before you buy something, think about how you will use it.”  

Gilstrap (1997, p.4) would seem to agree when he stated; “It is better to have a school-

wide plan for implementing technology that teachers have agreed upon.” 

 

Two Smart Cart units would be purchased, at a cost of over $3000.00, through the 

district’s technology budget.  One would be used in each of the two Middle Schools. 

The first step of the plan (Figure 2) was to identify which teams of teachers would 

participate in the pilot.  Since the teachers were already grouped into teams under the 

Middle School concept, the building principals were asked to help choose a team in their 

building to participate.  They knew that choosing the team for the Smart Cart pilot was an 

important issue.  Brenda Sawyer, the principal at Staley Middle School, stated that; “It 

was very important that we had the right team that was open-minded about training, 
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because many teachers don’t know how to incorporated technology into their lesson 

plans.” 

 

Figure 2.  Proposed Implementation Plan 
According to the plan that was set by the school district, they would first identify the teams of 
teachers that would participate in the pilot.  They would then set expectations for the use of the 
technology being implemented.  Support would be provided to the faculty.  Feedback from the 
participants could be collected and utilized for improvement. 

 

In both schools, teams were chosen primarily in light of the lack of technology in the 

science classroom.  Both Kate Lovejoy at Strough, and Ashley Crippen at Staley, had 

been voicing their concern about their inability to take advantage of the software that 

came with the new text books. 

 

Also on the teams are the English teachers; Ann Westfall at Staley, and Elizabeth 

Anderson at Strough, Math teachers; Brook Davis at Staley, and Janet Jones at Strough, 

Social Studies teachers; Carla Fadgen at Staley, and Amy Kilmore at Strough.   
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In the second step, Mr. Malone began to work with others to create the goals for the 

implementation of the Smart Cart.  The goals listed in the outline of the Smart Cart pilot 

were as follows: 

 

1. Support the Middle School’s guiding principles of common planning and 
integrated activities. 

 
2. Encourage implementation of constructivist, student-centered learning 

experiences. 
 
3. Encourage effective integration of Rome City School District Technology 

Standards for Students, Teachers, and Administrators. 
 

4. Encourage broader and more effective use of purchased and web-based electronic 
content resources, including: 

a. Textbook software 
b. Conventional software programs 
c. Library Media Center electronic databases 
d. Appropriate internet resources 
 

5. Encourage effective use of classroom computer clusters, computer labs, and the 
network. 

 
6. Collect data from students, teachers and administrators about the impact of the 

Mobile Multimedia Unit (and other technology tools) on teaching and learning. 

 

The third step was to provide support for the participating teams.  This was to be done by 

facilitating teachers in developing their own strategies for use of the Smart Cart.  Noted 

in the pilot program draft was; basic operations training, lesson planning, using electronic 

content resources, classroom management, and integrating standards.  Also, on demand 

support and just-in-time training were noted by the district as strategies to support the 

implementation process. 
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Finally, the district planned to use GroupWise to help with planning, post “how to use” 

documents and collect feedback through the weekly logs teachers would fill out.  This 

data could then be used to assist the teachers in integrating the technology, and to provide 

feedback to the district on the pilot program. 

 

Actual Implementation 

 

Figure 3.  Comparison of planned vs. actual implementation process. 

 

The school district, including Mr. Malone, had spent time drafting the concept for the 

Smart Cart pilot.  The building administrators were consulted, as in the first step of the 

plan, to identify which teams of teachers would be best for the pilot program.   This was 
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accomplished by selecting the team that included the science teachers that requested 

technology for their classrooms previously in the year. 

 

Upon selecting the team of teachers, they were asked to participate in the pilot by the 

building principals.  They were not given much information beyond the fact that they 

were selected for a pilot program in which some instructional technology would be tried 

in their classrooms.  Unfortunately, there was some breakdown in the communication of 

the goals Mr. Malone had carefully created, and what the teachers understood to be the 

case. 

 

During interviews with the teachers, several said that they were not aware of any 

expectations set by the school district.  Mr. Malone said that they had been given a copy 

of the pilot program proposal, which contained the set expectations.  Unfortunately, 

based on the responses of the teachers, this was not adequate.  According to Ms. Davis 

and Ms. Westfall, they were given the pilot draft in January.  By the time there was 

mention again of the Smart Cart, in March, the drafts were forgotten.  She stated, “We 

had given up, and didn’t think the Smart Cart would arrive until June.”  This is related to 

cultural issues in the school systems that were not fully explored in this study. 

 

As it came time for the Smart Cart to be actually utilized by the teachers in early March, 

a brief orientation to the technology was given.  The teachers were presented with a 

PowerPoint presentation that covered the components of the Smart Cart.  This illustrated 
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some of the basic aspects of how to use the projector with the laptop, play DVDs and 

videos. 

 

This was the extent of the training that was provided for the teachers.  There were a 

couple of one hour training sessions on how to use GroupWise to provide a means of 

communication with the other teachers, and Mr. Malone.  GroupWise was also to be used 

to submit the weekly logs on their use of the Smart Cart to Mr. Malone and myself.  The 

rest of the support came from the teachers helping each other and the Computer Specialist 

in the building, Ms. Wilson.  Neither of these sources of support were utilized often. 

 

Through the use of weekly logs, teachers were providing some feedback.  On some 

occasions this feedback was utilized to improve the functioning of the cart.  For example, 

one of the teachers complained about the quality of sound while presenting.  The 

computer specialists were able to install a set of booster speakers in the cart to remedy the 

problem.  There was also an issue of the Ethernet cord being too short, and a longer one 

was installed. 

 

However, there were many important issues that were brought up by the teachers that 

went ignored.  Some teachers felt they needed to orient themselves with the Smart Cart in 

a more hands-on way than the PowerPoint illustration used to train them allowed for.  

Most of the teachers also felt that training in the use of the Smart Cart would be useful if 

it was content specific.  At this time, no training beyond the initial PowerPoint 

presentation had been provided.  Mr. Malone did issue the teachers a handout containing 
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some suggestions for the use of the technology in the class room, but this did little to 

resolve the needs of the teachers. 

 

Table 2.  Use/# of times teachers used the Smart Cart (from March 8
th

-April 23
rd

) 

Use / Subject English Math Science Social Studies 

Internet 3 1 8 2 

Software  1 1  

PowerPoint 1  4 1 

DVD / CD   2  

VHS Movie 2   1 

 

While the teachers struggled to find ways to use the Smart Cart in their classrooms, some 

technical issues became evident.  These were pertained to both the Smart Cart itself, and 

the classrooms in which it was used. 

 

As for the Smart Cart itself, one of the first issues was with the mobility of the cart.  

Some of the teachers found the cart to be very top heavy and cumbersome to move.  Most 

of the equipment contained in the cart is located in the top half of it.  This creates a high 

center of gravity.  Also, the cart itself is a heavy object and some of the teachers had a 

hard time handling it when they would tip the cart back on its wheels to move it.  One 

suggestion made for this was to replace the two large wheels with four lockable casters.  

Having one at each corner would make it unnecessary to tip the cart when moving it. 
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One small but important detail was the handle located on top of the cart.  This handle 

swivels up for moving the cart, and down so it doesn’t block the projector.  After moving 

the cart several times it became evident that the screw would start to come loose, and the 

handle could possibly come off while moving the cart.  This is a potential disaster to the 

equipment inside, and possibly the person moving the cart.  Replacing the screw with 

something more suitable was suggested, but this hasn’t been done yet. 

 

 

Figure 4.  The Smart Cart with longer Ethernet cord and hook added. 

 

Another concern was the Ethernet cord (see Figure 4).  At first it was to short, but was 

then replaced with a longer cord.  While this solved the first problem, a new one was 

created.  Ms. Kilmore, the Social Studies teacher at Strough, found that the longer 

Ethernet cord was too fragile to be wound for storage.  She noted that after a few days of 

use it no longer functioned.   
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Figure 5.  Ethernet and power cords in use. 
The cords used with the Smart Cart were cumbersome in storage and use.  Here, walk over and 
step on the cords.  The fragility of the Ethernet cord was noted by one teacher. 

  

Managing all of the cords associated with the Smart Cart’s use was difficult (see Figure 

5).  A hook was added, as mentioned above, to store the wire on (see Figure 4).  

However, many of the teachers felt that a better solution should be found.  Ms. Lovejoy 

suggested that large plastic hair clips be used to hold the wires in bunches.  She felt that it 

was an easy, and cost efficient solution. 

 

Beyond the cart are the classrooms in which it will be utilized.  When it comes to 

incorporating Instructional Technology, the classroom must be thought of as part of the 

overall system.  None of the implementers of this pilot program made any preparations to 

the classroom.  As a result there were various technical difficulties. 
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One of the first problems teachers noticed were the overhead screens used to project an 

image on.  In Ms. Jones’s classroom, the old overhead screen had fallen off the wall it 

was attached to.  She had to resort to the make-shift solution of using an old bed sheet on 

the wall.  Mr. Malone helped her by providing a portable screen, until a new one could be 

ordered.  Most of the teachers at Staley used the walls in their classrooms alone to project 

an image.  The overhead screens in their rooms had been removed because of renovations 

made to the building.  This worked satisfactorly for the English teacher, but the Math and 

Science teachers were using only small portions of the wall.  This made the image 

unnecessarily small. 

 

Another interference with the image in the classrooms at Staley is the lack of blinds on 

the windows.  On sunny days especially, the outside light would wash out the projected 

image.  Again, the blinds were removed because of the renovations made to the walls 

earlier in the year.  While these technicalities may be easily overcome, the more 

important issue is the need to address the whole system prior to implementation. 

 

A situation the teachers did not initially address was the seating arrangement.  They 

found, as the Smart Cart was used, that its location in the room would block the view of 

the projected image for some students.  Two interested students were observed straining 

to see around the cart and the teacher using it, from where they were seated.  The Science 

teachers had to have one of the tables that students sit at replaced with more traditional 

classroom desks.  The tables allowed two students to sit and work together, but didn’t 
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leave any space for the Smart Cart to be used.  The single desks that replaced the table 

could be moved apart to allow the cart to be placed between them. 

 

 

Figure 6.  Smart Cart used in conjunction with computer clusters. 
Students working between the Smart Cart and computer cluster found it difficult because of the 
placement of the technology in the room.  They continually had to move themselves back and 
forth throughout the activity. 

 

While observing one of the classes use the Smart Cart in conjunction with the computer 

clusters, it was observed that placement of the computer clusters could be problematic.  

Ms. Crippen, the Science Teacher at Staley, noted that the projection from the Smart Cart 

needed to be in one direction while the computer clusters were facing the opposite 

direction.  This meant that if she was to use the two instructional technologies together, 

the students would have to constantly turn around in their seats to view one and then the 

other (see Figure 6). 
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Learning Environment 

During interviews with teachers, they were asked for their perspective of the teaching 

environment.  Their responses could be grouped into two main topics.  The first is their 

thoughts on how the Smart Cart technology impacts students, and the second is their 

personal fears of using the technology in the classroom. 

 

While conducting interviews, the teachers were asked how they felt the Smart Cart was 

beneficial to them.  The teachers generally all felt that the technology enhanced the 

students’ level of curiosity and enthusiasm.  During observations of Ms. Crippen's 

science class, many of the students take notice of the Smart Cart.  They looked over the 

cart, and asked what it was.  Once Ms. Crippen started using the cart, the students 

appeared attentive and interested in the subject matter.  When a video clip was shown, 

several of the students reacted by saying “Wow.”  They demonstrated enthusiasm for the 

subject matter by continuously asking questions. 

 

Teachers also noted that the use of the technology, from the Smart Cart, was able to hold 

the students attention for a longer period of time.  Ms. Davis, a Math teacher at Staley, 

noted that one of her students showed improvement in this area.  This particular student 

would normally not participate in solving math problems with the class.  From the very 

first time Ms. Davis used the Smart Cart; the student perked up, and began to ask 

questions.  Later in this class, the student even volunteered to perform a math problem on 

the board for the rest of the class.   
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Ms. Lovejoy, a Science teacher at Strough, pointed out that the Smart Cart can be 

motivational to some students.  After watching a PowerPoint presentation in her class, 

one student was inspired to use PowerPoint for a presentation in their social studies class.  

The student came to Ms. Lovejoy after school to learn how to use the technology for her 

own presentation.  This is one of several examples where teachers saw that some students 

became excited to use the technology themselves (see Figure 7). 

 

Several of the teachers interviewed also noted that they had hopes of fewer discipline 

issues while using the Smart Cart.  They felt that if the technology was something that 

students were curious and enthusiastic about, then they would be less likely to cause 

trouble.  Gilstrap (1997, p.4) states, “Computers appear to be particularly effective with 

high-risk kids because they allow them to learn by doing, which we have known for a 

long time is best for most early adolescents.” 

 

After observing a science class use the Smart Cart, it appeared that the technology used in 

the classroom boosted some students’ perception of their school.  A couple of students 

leaving at the end of class were discussing the new Smart Cart.  One student stated that 

they were “proud that their school had this presentation ability.”  Ms. Crippen stated that 

she hoped this new perception some students have of their school because of this 

technology will curb some of the reasons for discipline issues. 

 

All but three of the participating teachers were concerned about their students’ perception 

of education for another reason.  They had some fear of using this technology in front of 
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their students.  Most of these teachers have had little experience or background with 

using technology, especially in the classroom.  Ms. Fadgen had said that she only used 

the computer for personal use two or three times a month.  Their fear was of having 

something go wrong in front of their students, because of not knowing how to correctly 

use the technology.  They believed that they did not have the technical background to 

handle the Smart Cart, and were afraid that this would become obvious to the students.  

They felt that if the students saw that their teacher didn’t know what she was doing with 

the computer, then their perception of their education would be degraded. 

 

 

Figure 7.  Students make use of the Smart Cart. 
Students were observed to be motivated to do extra work with the opportunity to use the Smart 
Cart themselves. 

 

Ms. Fadgen had said several times that she would like to get more-hands on with the 

Smart Cart.  She had voiced her fear in interviews of not knowing what to do in front of 
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students.  Ms. Fadgen stated in regard to using the Smart Cart in her classroom; “I’m 

nervous.  I’m concerned that if I don’t know how to get it going, it will cause chaos in the 

class, and that it will show that I don’t know what I’m doing.  I would like more time to 

practice, and play with it.”   

 

The other three teachers, who seemed to have gotten past this fear, had considerably more 

experience with technology.  One of these teachers was Ms. Lovejoy, the Science teacher 

at Strough.  She has been one of the advocates for technology in the classroom.  She had 

worked with the administration in the district office to have a computer put in her 

classroom several years ago.  Her need and desire for technology in the classroom has 

given her experience the others still lack.  Also, there is the English teacher at Staley who 

owns a computer store.  She has also had experiences with technology beyond the other 

teachers through this business.   

 

Instructional Technology as a Resource 

From the perspective of the teachers the Smart Cart, as a teaching resource, is something 

some say they can use to captivate the students’ attention.  They also feel that the ability 

to present material in a new way is motivational to many students. 

 

Ms. Lovejoy also noted that it can be used for what she referred to as “teachable 

moments.”  She gave an example of how she uses the Smart Cart for the science unit on 

weather.  She had been teaching her students to read weather maps, and had used the 

Smart Cart in conjunction with the Internet to illustrate the skills.  On one particular day, 
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she noticed some unique cloud formations that could be seen from her classroom.  

Immediately, her thought was to show the students live weather maps from the Internet, 

using the Smart Cart.  Luckily, the other teacher who was supposed to use the Smart Cart 

let Ms. Lovejoy have it.  The use of the Internet, through the Smart Cart’s presentation 

ability, allowed the opportunity for students to connect what they had learned about 

weather maps with what they could see from their classroom window. 

 

The administration at the district office also had their view of how the Smart Cart could 

be used as a teaching resource.  They felt that it encouraged the use of purchased 

software and hardware.  Some of the classrooms had ordered new textbooks that came 

with software.  This was the reason that Ms. Lovejoy was such a proponent for this kind 

of technology in the classroom.  Without the laptop and projector on the Smart Cart, she 

had no means of presenting this software to the class. 

 

Also, there was the issue of the computer clusters the school district has already put in the 

classrooms.  The administration had noticed that these were not being fully utilized, and 

were hopeful that the Smart Cart would encourage more use of them.  Perhaps teachers 

would be able to demonstrate some skill for the students with the Smart Cart, and then be 

able to have the students use the computer clusters to complete assignments.  Ms. 

Crippen did just that, using an interactive website in one class that was observed. 
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Theory 

In this case study, two main theories are applied to provide the framework for the 

research: Human Centered Design, and Change Theory. 

 

Human Centered Design 

Human Centered Design rejects the notion of one best way (Jacobson, ed., 1999, p.64).  

In other words, systems that are human centered in design need to be flexible.  As these 

systems are used in a changing environment, they must adapt to irregular situations, and 

not become dysfunctional when change occurs.  Human Centered Design also places an 

emphasis of importance on cultural and educational diversity. 

 

One of the tenets of Human Centered Design is the idea that people need education, not 

training.  People, including teachers, can be trained in the operation of hardware and 

software.  However, this does not mean that they are prepared to implement the 

technology.  In order to utilize something like the Smart Cart, teachers must be educated 

on how the system can be applied to their lessons in the classroom.   

 

This applied to the case study because of the issues the teachers brought up concerning 

training.  They felt not only was there not enough training, but there was also a need for a 

different types of training.  Ms. Jones continually noted in interviews that she would like 

to see training with the Smart Cart that was content specific.  Ms. Fadgen also said that it 

would be nice to see how other teachers make use of it.  This would provide an 
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opportunity to not only see how to use the technology from a technical standpoint, but 

also from a perspective of pedagogy. 

 

 

Figure 8.  Teacher prepares for use of the Smart Cart. 
Teachers may require training in the function of the Smart Cart technology.  They also need to be 
educated in how technology can effectively be applied in the classroom. 

 

Some of the other suggestions teachers noted in interviews were the need for more time 

to not only train, but also develop lessons. This suggests that educating teachers to apply 

technology can be more time consuming than just training on its functioning.  Schrum 

(1999) states that an estimated 30 plus hours of training and experience is needed on 

average prior to the actual adoption of an instructional technology. 

 

Human centered design also recommends against inflexibility.  This is when a system is 

developed around a set process, and any change in that process will debilitate the system.  

Over-structuring a system causes it to be incapable of handling occasional variances in 
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procedure.  In the case of the Smart Cart’s role in education, the traditional classroom 

itself may be inflexible.  The classroom as a system has become factory-like in structure.  

“…students are referred to as commodities, the examinations as quality-control 

procedures, graduation as delivery and the professors as operators” (Jacobson, ed., 1999, 

p.72). 

 

Students come into the classroom just as raw materials might enter the factory.  They 

then are ordered in nice neat rows at their seats, and await their teacher to build their 

minds as an assembly worker would a product.  They are to quietly listen, and question 

from time to time.  The students all work on the exact same tasks, using the same 

procedures, and are expected to have the same results.  At the end of the class the bell 

will ring, and the students will leave the classroom factory as a product ready to 

regurgitate the information.  This reflects some of the observed classrooms.  One Social 

Studies classroom was very rigid in the process of note taking first, then studying 

followed by quizzing.  This teacher stated that this was necessary to prepare students for 

the state examine. 

 

The use of technology, like the Smart Cart, may degrade the structure of this system 

when the activities become student-centered.  As one teacher used the Smart Cart in 

conjunction with the computer clusters, there was a dramatic difference in the learning 

process.  Before the technology was brought into the equation, the classroom was like the 

factory model described above.  Now with the use of technology, the activities were more 

student-centered.   
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They were moving around from computer to computer gathering and synthesizing 

information.  They would then apply it through the use of software to see what kinds of 

results would come forth.  The students were no longer sitting in neat rows memorizing 

facts.  They were using the information presented to make their own discoveries.  The 

factory model no longer existed in this robust learning environment.  This required the 

teacher to adopt new classroom management techniques as well. 

 

It is important to note that the initial lessons observed of this teacher using the Smart Cart 

were not student-centered.  They were over-structured applications of the technology that 

would have fit more closely with the factory model.  As Ms. Lovejoy became more 

comfortable with the technology, she was able to see ways to develop more student-

centered lessons.  She noted in one of her weekly logs that the students had become much 

more active in their learning as she used the Smart Cart more. 

 

Over-structuring may also be a factor preventing teachers from fully adopting the Middle 

School Teaming concept.  They have developed such highly structured routines in their 

classrooms that the teaming concept will not fit in.  Further study is needed to evaluate 

this. 

 

There are three characteristics of human centered design that were observed in the use of 

the Smart Cart (Jacobson, ed., 1999).  These were inclusiveness, engagement and 

ownership (see Figure 9).  As teachers became more acquainted in the use of this 

technology, these characteristics became more evident.  Although they may not have 



 52

been aware of it, these characteristics became a part of lessons that best utilize the 

technology. 

 

 

Figure 9.  Three characteristics of Human Centered Design. 
As students began to interact with the technology they became more involved with their own 
learning.  There was an observable heightening in their attention, and they saw the results of the 
activity as their own possession.  Teachers also developed a sense of ownership for the lessons 
they tailor made for their classes with the technology. 

 

Inclusiveness is a characteristic observed in students in the science classrooms, which 

used the Smart Cart more frequently.  These teachers were more comfortable with the 

technology and developed student-centered activities.  As the students became more 

active in the learning process it became more evident that they felt they were included in 

the lesson.  Ms. Crippen appeared to agree when she later stated that “I had never had 

some many questions in class from this group of students” 

 

 While observing Ms. Crippen's science class, the students became eager to see the results 

of their work.  They had been guided through a website that allowed them to make their 
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Engagement 

Ownership 
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own decisions based on what they have learned about simple machines.  The enthusiasm 

of students was notable when their input was included in activity.  The inclusiveness of 

activities like this is also linked to engagement and ownership. 

 

The more the activity required imput from the students, the more engaged they became 

with it.  Several of the students were so busy with the activity, in the science class, that 

they didn't even realize the dismissal bell had rung.  Some even showed disappointment 

that they were out of time.   

 

Their learning process can only improve when students become more deeply engaged in 

activities.  It was later noted in Ms. Crippen’s weekly log that the students “were full of 

energy during class”, and she mostly only had to “sit back and watch them go.”  Also, 

when the individual input from students shows in the results, they become more engaged 

because of the sense of ownership they develop over their learning.  “Most kids are really 

excited about technology because it allows them to be more independent and more 

responsible for their own learning” (Gilstrap, 1997, p.4). 

 

Not only did the students feel a sense of ownership over their own education through the 

technology, it allowed for the teacher to also develop ownership for the lesson.  Ms. 

Crippen brought this up in the interview when she was discussing an idea she had for a 

lesson on erosion.  She had never been satisfied with the way the textbooks described the 

process of erosion.  Prior to the use of the Smart Cart, she was limited to the diagrams 

and definition the textbook provided.  Now, she decided she would use a digital camera 



 54

to take daily pictures of a known place of erosion.  Once she collected these pictures over 

a period of time, she could then use them to create a PowerPoint presentation.  Ms. 

believes that this will convey the idea of erosion to her students in a way they can 

understand.  She stated that the ability the technology provides teachers allows them to be 

creative in the way they present concepts and ideas to students. 

 

Change Theory 

Change theory is used to provide a framework for research on institutions or individuals 

experiencing change.  Within the overall environment experiencing change, there are 

various elements that make up this Change theory.  It begins with the change agent that 

will promote the innovation.  Usually this is a group or person that sees a need for the 

innovation because of dissatisfaction with the status quo.  Once the dissatisfaction or 

need is established then the change process begins.  As the change process is underway 

and the change agent attempts to get the intended adopters to utilize the innovation, 

various factors of resistance may get in the way of movement through this process. 

 

Figure 10.  Overview of Change Theory. 

In the case of the Smart Cart pilot program, the change agent saw a need for the technology.  As 
the change agent led the participating teachers through the change process, there were barriers of 
resistance that prevented them from fully integrating the technology into the classroom.  This took 
place within the Rome City School District’s middle schools. 
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For the Smart Cart pilot program, the change agent is the district’s Technology Mentor, 

Mr. Malone.  He has worked with others to create the implementation process that was 

planned for the pilot program.  Not following this planned process completely, mainly in 

the form of poor communication, has resulted in resistance to the change.  The Smart 

Cart is the innovation that the teachers, the intended adopters, will be using in their 

classrooms. 

 

The model of stages in the innovation-decision process (Rogers, 1995, p.163) will be 

applied to better understand how change theory relates to the Smart Cart pilot program 

(see Figure 11). 

 

 

Figure 11.   
“The innovation-decision process is the process through which an individual (or other decision-
making unit) passes from first knowledge of an innovation, to forming an attitude toward the 
innovation, to a decision to adopt or reject, to implementation of the new idea, and to confirmation 
of this decision” (Rogers, 1995, p.163). 
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The innovation-decision process consists of five stages.  These are knowledge, 

persuasion, decision, implementation and confirmation.  “The innovation decision 

process is essentially an information-seeking and information-processing activity, in 

which the individuals are motivated to reduce uncertainty about the advantages and 

disadvantages of the innovation” (Rogers, 1995, p.165).  Those who are going to use the 

innovation, the intended adopters, will use the channels of communication for evaluation.  

This process also takes into consideration the conditions of the environment prior to the 

innovation.   

 

 

 

 

Figure 12.   
The innovation-decision process modified to fit the Smart Cart pilot program.  The stages were 
not found to follow the process indicated in figure 11.  Teachers became aware of the innovation 
when they were asked to participate in the pilot.  This also meant they made the decision to 
implement the innovation at the same time.  After a two month period, the persuasion stage and 
implementation stage began almost simultaneously.  The confirmation stage has not yet been 
reached. 
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Prior Conditions 

The innovation decision process takes into consideration the prior conditions of the 

environment in which the change will take place.  As the Smart Cart was implemented in 

the classroom, the lack of attention to the environment prior to the innovation resulted in 

interference with this process.  Some examples of this were the lack of overhead screens, 

and blinds, the location of the computer clusters, and the seating arrangements.  These, 

along with the technical issues discovered, added to the teachers’ frustration in dealing 

with a new technology.  Some of these issues may be avoidable if the classrooms are 

visited in anticipation of the implementation of the technology.  The teachers had stated 

in interviews that their input in the planning of the pilot program was not asked for. 

 

There is also the need to address other innovations that were not yet adopted, but are a 

part of the application of the technology.  The encouragement of teaming was a goal set 

for the Smart Cart pilot.  This was because the district felt that the sharing of the 

technology would force the teachers of a team to collaborate on its use.  However, both 

the teaming concept and use of the Smart Cart to cross-curricular activities, requires the 

adoption of new classroom management skills.   

 

Due to the over-structuring of the classroom previously discussed, there was little 

progress for either teaming, or implementing of integrated activities with the Smart Cart.  

When asked in an interview if the use of the Smart Cart had encouraged team planning.  

Ms. Davis stated that “The cart has not enhanced integrated activities.  I see where it 

could if people were willing to cooperate on topics.” 
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This shows that there are some cultural issues that have developed among the faculty, due 

to the Middle School concepts that are still in the process of being adopted.  This is 

generally beyond the limitations of this case study, but it is necessary to recognize its 

impact on the adoption of the Smart Cart. 

 

Knowledge Stage 

At the knowledge stage, the teachers first gain knowledge of the innovation.  It was at 

this stage that the administration took into consideration which teachers would be best 

suited for the program.  According to the administrators interviewed, they looked for 

teachers they thought would be open minded.  They also took into consideration that the 

science teachers have software that came with their textbooks, and wanted to make use of 

this.  Even at this early stage there was some breakdown in the change process.   

 

The teachers were notified in January by the building principles, that they were selected 

to participate in the pilot program.  They were also provided with a copy of the Smart 

Cart pilot draft.  This is where the information was provided and any contact with the 

intended adopters ended until March, when the first training session began.  The lack of 

information and encouragement resulting from this may have fostered some tension 

between the teachers and the Smart Cart innovation.  As noted earlier, teachers had said 

in interviews that they weren’t even sure the Smart Cart was going to come into 

existence. 
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During this stage of knowledge, the teachers did not conceptualize any need for the 

innovation.  They felt this way because it appeared to them that the innovation was not 

going to materialize.  This makes it difficult, if not impossible, for the adopters to see any 

reason why they should utilize the technology.  According to Rogers (1995, p.164), 

“some change agents create needs among their clients through pointing out the existence 

of desirable new ideas.  Thus knowledge of the existence of an innovation can create 

motivation for its adoption.”  In this study none of the change agents pointed out how this 

innovation could be desirable for the teachers.   

 

According to Rogers (1995, p.164), exposure to an innovation “will have little effect 

unless the innovation is perceived as relevant to the individual’s needs and is consistent 

with the individual’s attitudes and beliefs.”  It was found during early interviews with 

teachers that they didn’t see the Smart Cart as something that is needed in the classroom.  

The need for technology can be found in the goals that were set for the pilot by the school 

district.  The fact that these goals were even created shows that there is a need for an 

innovation like the Smart Cart.  So why did the teachers feel that there wasn’t a need for 

it?   

 

I had asked some of the teachers if they were aware of the goals that were set by the 

school district for the Smart Cart pilot program.  It soon became evident that they were 

not.  These goals, like the district’s Technology Standards, were created but never fully 

disseminated to the teachers.  This was a major breakdown in communication. 
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Later in an interview with Mr. Malone, he explained that the teachers were given a copy 

of the expectations set for the Smart Cart early on.  However, they still were not aware of 

them.  The reason for this seems to be in the lag of time between the issuing of the pilot’s 

draft in January, and the next time any mention of the Smart Cart was made.  This wasn’t 

until March.  Ms. Westfall stated that she had not reviewed the information that was 

given because she had suspected the interest in the pilot was lost by administration after it 

was not mentioned from January to March.  Again, there maybe other cultural issues that 

have caused some of the breakdown in communication. 

 

Rogers also points out three types of knowledge one could have about an innovation.  

These are awareness-knowledge, how-to knowledge and principles-knowledge (Rogers, 

1995, p.165).  All of these types of knowledge were difficult for the teachers to obtain 

throughout the innovation-decision process. 

 

Awareness-knowledge is when the teachers actually find out about the Smart Cart’s 

existence.  When the teachers were notified that they were selected to participate in the 

pilot program they gained some awareness of an innovation to be used in their classroom.  

However, they did not gain enough knowledge of the Smart Cart itself until they were 

already in the persuasion and implementation stage.  Even though they had copies of the 

pilot program draft, they didn’t adequately utilize the information on their own.  This 

lapse in communication explains how the teachers did not develop their own advantages 

of the technology early enough in the decision-process. 
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Gaining awareness-knowledge is not just a passive activity.  Some of the participating 

teachers may have avoided the information in the pilot draft because the innovation was 

in conflict with some predisposition.  “The predispositions of individuals influence their 

behavior toward communication messages and the effects that such messages are likely to 

have” (Rogers, 1995, p.164).  Maintaining contact with the teachers in regard to the 

Smart Cart between January and March may have provided opportunities to resolve any 

predispositions. 

 

How-to knowledge is the information necessary for the teachers to know how to use the 

Smart Cart.  This was also lacking in some ways.  They were provided a PowerPoint 

presentation as mentioned before, on the function of some of the components.  During 

interviews with teachers like Ms. Fadgen, it became evident that more training was 

needed.  She had stated several times that she still did not feel comfortable using the 

technology.  Unfortunately, there has been no further training at this time.  The 

assumption was made that the teachers would seek out the knowledge that was required 

as they needed.  From what was observed this did not happen because the teachers did 

not make it a priority. 

 

Then there is the principles-knowledge which consists of information dealing with how to 

implement and utilize the innovation.  Rogers stated (1995, p.166), "it is usually possible 

to adopt an innovation without principles-knowledge, but the danger of misusing the new 

idea is greater, and discontinuance may result.  If a problem occurs in an individual's use 

of an innovation, principles-knowledge may be essential in solving it.” From what was 
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observed in this study, principles-knowledge is essential for the innovation to succeed in 

an educational environment. 

 

In the field of education, any innovation can be successful only if it is properly utilized in 

the classroom.  “Many educators have been concerned that the rapid acceptance and 

proliferation of computers has led to ineffective and inefficient approaches for integrating 

computers in the classroom” (Huang, 1996, p.28).  Teachers understand this and that is 

why they continually suggested in interviews that there should be content based training.  

Ms. Jones repeated this several times in one interview because she wanted to understand 

how the technology could be used in her curriculum.  Teachers like Ms. Fadgen, stated 

that it would be a good idea to see how other teachers were using the technology.  These 

types of training would have provided principles-knowledge, so the teachers could 

understand how to use it in their classroom.   

 

According to Rogers (1995, p.166), “when such understanding is lacking, the change 

agents long-run task is often more difficult.”  In a later interview with Mr. Malone, he 

brought up the idea of himself using the Smart Cart to teach a lesson for each teacher as 

an example.  This showed that he saw the need for teachers to develop principles-

knowledge, and was looking for ways to address the issue. 

 

Teachers of a single content area could also work together to see where the Smart Cart 

could be applied in their lessons.  Innovators like Ms. Lovejoy should be used to provide 
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examples of how the Smart Cart was used in the classroom.  Many teachers will not see 

the relative advantage of the Smart Cart unless they are shown through others.   

 

Persuasion Stage 

In the persuasion stage, the change agent assists the intended adopters to form a favorable 

opinion of the innovation.  This is the point in the innovation-decision process where the 

teachers start to develop their own feelings towards the Smart Cart.  As they do this they 

will begin to develop a favorable, or unfavorable, attitude that will be critical to the 

adoption.  In developing this attitude there are five attributes of the innovation to be 

considered, according to Rogers (1995, p.206).  These are the relative advantage, 

compatibility, complexity, trialability, and observability of the innovation. 

 

Of the five attributes, relative advantage is perhaps the most important to consider.  This 

is how the teachers would perceive the Smart Cart technology to be better than what it 

replaces.  For a change agent, this can be the most critical role.  It would be Mr. Malone’s 

position, as the Technology Mentor, to convey to the teachers how education could be 

improved through this technology.  “Potential adopters want to know the degree to which 

a new idea is better than an existing practice” (Rogers, 1995, p.216). 

 

As the Smart Cart was implemented in the classroom, the teachers were mandated to use 

the technology as participants of the pilot program.  However, they may have used the 

Smart Cart much more frequently had the relative advantage been more clearly 

communicated.  This might have encouraged them to voluntarily find uses for it in their 
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classrooms.  Schrum (1999) alluded to this; “If change is forced or mandated from 

administration, the result may be tenuous acceptance, without real change.”  

 

The breakdown in communication of the set goals for the pilot program to the teachers 

was critical.  The need for the technology was addressed in these goals.  Although they 

were issued a copy of these expectations, they were not aware of them when asked about 

it during interviews. 

 

According to Rogers (1995, p.216), “They are motivated to seek information to decrease 

uncertainty about the relative advantage of an innovation.”  These teachers did state the 

need for content based training and the sharing of ideas many times in interviews.  This 

would have allowed them to see the relative advantage the technology could have in their 

classrooms.  However, at this point there has been no further training.  This need went 

unanswered leaving teachers uncertain about its role in the classroom.   

 

Perhaps this is why Ms. Davis felt she could not use the Smart Cart until she had finished 

teaching the necessary units in preparation for the state tests.  If she had seen how the 

Smart Cart was used in other math classes, she might have decided the technology would 

be a good way for students to prepare for the state test.   

 

This lack of vision to see the relative advantage may be why Ms. Fadgen stated in an 

interview that she saw no need for the technology, but felt it was nice to have.  What will 

need to be done is to coordinate content based training that directly addresses the goals 
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set for the Smart Cart and examples that demonstrate the benefits over their past teaching 

practices.   

 

The participating teachers did discover some advantages on their own while using the 

Smart Cart in their classroom.  They had pointed out the increase in enthusiasm, 

attention, and motivation among their students as discussed earlier.  The pilot program 

had mandated the use of the technology among the participating teachers, resulting in 

them discovering their own relative advantages.  Some of the teachers like Ms. Crippen 

and Ms. Westfall had said that these advantages would cause them to use the Smart Cart 

more in the future.  Also, Ms. Crippen and Ms. Lovejoy have found that they can create 

their own lessons and presentations through the technology and see this to be a great 

advantage. 

 

Compatibility was the next attribute to the innovation.  This is the extent to which the 

teachers feel the Smart Cart technology is compatible with their current practices in the 

classroom.  For two of the teachers, compatibility of the innovation was more apparent.   

 

Both Ms. Lovejoy and Ms. Crippen had new science textbooks that came with software.  

This provided them with a relative advantage and a use for the Smart Cart in their 

classrooms.  Without the Smart Cart they would not be able to present the students with 

the software that correlated with their new textbooks.  Already seeing an application for 

the Smart Cart made compatibility less of an issue.  This was one major reason why the 

science teachers used the Smart Cart more frequently than the others. 



 66

For the rest of the teachers, compatibility with their current teaching practices and 

curriculum was more of a mystery.  Ms. Westfall and Ms. Davis both have backgrounds 

with technology, but still only occasionally used the Smart Cart.  These teachers felt that 

their current practices in the classroom were sufficient and there was little relative 

advantage to using the technology.  This shows that knowing how to operate the 

technology does not mean that they understand how it is compatible with their current 

teaching practices. 

 

Ms. Fadgen was asked in an interview if she felt there was a need for this technology in 

the classroom.  Surprisingly, she said that there really wasn’t a need for it, although it 

was nice to have.  She was telling me how she would have to find ways to use it in the 

classroom, but most of the time students would have to “get back to the basics.”  They 

needed time to spend taking notes on the overhead and memorizing.   

 

With the technology now available Ms. Fadgen could be providing the notes in a visual 

way.  Illustrations could be used to reinforce the facts students might write down for 

memorization.  This is an example of when a teacher needs to be shown how an 

instructional technology could be beneficial to their students.  As Ms. Wilson, the 

Computer Specialist, stated in an interview "teachers need to be shown what the 

technology can do for them, if they're not shown they just won’t know what to do with 

it.” 
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This is an example of why teachers need to be shown ways of using the technology.  As 

much as they would like to succeed in providing the best education they can, it cannot be 

assumed that they already know how to best incorporate the technology.  Ms. Fadgen and 

others know they don’t have a strong understanding of the compatibility of this 

technology with their teaching.  This is why they continually ask for hands on training 

that is content based, and to see how others are using it in their classrooms. 

 

Another aspect of compatibility of innovation is whether or not other innovations must 

also be adopted.  In the case of the Smart Cart, there are a cluster of innovations that must 

be adopted.  Rogers (1995, p.235) stated “The adoption of one new idea may trigger the 

adoption of several others.”  Interviews and observations indicate that there are other 

required innovations that are not yet adopted.   

 

In order for a technology like this to be implemented in the classroom, one must also 

consider the classroom itself.  It must be conditioned to become compatible with the 

Smart Cart.  Some of these compatibility issues were discussed earlier, such as the blinds 

on the windows, the overhead screens and the layout of the elements within the room.  

The other innovations that must be adopted are the new ways in which the teacher must 

manage the classroom.  All of these changes have a synergistic effect on the 

compatibility of the technology within the learning environment.  The administration 

never addressed these issues with the teachers.  It would be best to do this prior to the 

actual implementation. 
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Complexity and Trialability were a major concern for some of the teachers.  Complexity 

is the degree to which innovation is perceived to be hard to understand.  Trialability is the 

degree to which the intended adopters can experiment with the innovation, and become 

familiar with its function.  Very little time was allowed for teachers to reduce their 

perception of complexity through trialability.   

 

Several of the teachers seem to have a technological background that reduced the 

complexity of the Smart Cart.  They had enough confidence in themselves with 

technology to try it out in front of their students for the first time.  Ms. Lovejoy 

previously had a computer she used for presentations in her classroom.  This was a 

natural transition for her and the PowerPoint presentations in her textbook software were 

already prepared.  Ms. Crippen also had the same PowerPoint presentations.  This has 

reduced complexity for them and the relative advantage of using the software they had, 

led to them being the initial users of the Smart Cart.  Also, Ms. Westfall, felt that she 

understood the technology from her experiences with the computer store she runs. 

 

On the other hand, teachers like Ms. Fadgen and Ms. Jones have had very little 

experience with computers.  Their perception of the complexity resulted in feelings of 

anxiety and fear of using the technology in front of their students.  They had stated this 

several times in interviews.  Each week, during the team’s planning period, the teachers 

were asked if anyone was going to use the Smart Cart that day.  Ms. Fadgen would state 

during the first several weeks of the pilot program that she needed more time to “warm 

up to the technology.”   
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Neither Mr. Malone nor the administration had set time aside for the teachers to try the 

Smart Cart.  These teachers need to have opportunities to work with the Smart Cart in a 

non-threatening environment.  This means that they will need to be in a familiar location, 

with support to help them as they learn each process of the innovation.  Activities done in 

this training should be geared for success, to build confidence with the technology.  

According to Schrum (1999); “Teachers should have an opportunity to try the technology 

in the classroom where they know that it will work, or with a mentor present to provide 

support.” 

 

Teachers like Ms. Fadgen did not have software with PowerPoint presentations already 

created for them either.  If they were going to use the new technology, then they would 

have to create their own uses for it.  This added another element of complexity for them 

to get over.  Their perceived lack of compatibility, along with their perception of 

complexity, led to them using the technology very little.  This might have been overcome 

if issues of trialability had been addressed by the change agent.   

 

The Smart Cart was available to the teachers after school, but not seeing a relative 

advantage, they did not set time aside to address their issues of complexity themselves.  

They seemed to need someone to direct their training needs.  This may also be due to the 

teaming concepts not being fully adopted yet. 

 

There were indications that some of the cultural make up of the teams was an issue as 

well.  The team at Strough was more successful in making use of the Smart Cart, 
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according to Mr. Malone.  This may be in part due to Ms. Lovejoy.  She has been a 

strong proponent in the application of technology in the classroom.  She may also be a 

role model, or leader, for the other teachers on her team.  Rogers (1995, p.169) states 

“When someone who is like us tells us of their positive evaluation of a new idea, we are 

often motivated to adopt it.”  No teacher on the team at Staley was observed taking on 

this leadership role. 

 

The final perceived attribute of the innovation is Observability.  This is the degree to 

which the teachers could observe the use of the technology in the classroom.  Again, this 

was requested training by several of the teachers interviewed.  Had this feedback been 

addressed by the change agent, the relative advantage of the innovation may have become 

more apparent.  This would also result in the teachers making the time necessary for 

trialability to address their issues of complexity.   

 

The more often the teachers could use the Smart Cart in a “hands on manner,” and be 

shown content based examples of its use, the more knowledge and experience they will 

gain to reduce the anxiety from their perception of complexity and compatibility.   

 

Decision and Implementation Stages 

In the innovation-decision process, the decision stage is the point when the intended 

adopters would begin activities to see if they will adopt or reject it.  To an extent this has 

already happened in the persuasion stage, and it is currently going on in the 
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implementation stage.  The implementation stage occurs when the innovation was put to 

use in the classroom.   

 

When the teachers gained knowledge of the Smart Cart itself, they were then left to begin 

using it in their classrooms.  They had not spent enough time in the persuasions stage and 

were mandated to combine the decision and implementation stages.  This is because they 

were already expected to use the Smart Cart as participants of the pilot program.   In 

actuality, the decision to use the technology had been made for them when the 

administration chose their team.  The teachers were then almost immediately brought into 

the implementation stage when the Smart Cart arrived to them in March.   

 

From what was found, the teachers without the textbook software found it the most 

difficult to implement the technology.  This is likely in part because teachers generally do 

not use something in their classroom they do not yet feel is beneficial to their students. 

Without the need for the technology already in front of them, they did not see its 

relevance in their lessons.  Crosby and Speital (2000, p.164) noted that teachers “appear 

to be unaware of educational software that could be helpful in their teaching, and the 

majority does not use technology in many teaching-related tasks…” 

 

This explains why the implementation stage did not show strong use of the Smart Cart. 

They had not spent enough time in the persuasion stage to discover uses for the 

technology.  This would allow them to make a decision for themselves as to whether or 

not the technology was worthwhile for their students. 
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According to Rogers (1995), the implementation stage is where questions concerning the 

use of the innovation normally do come up.  As operational problems occur and questions 

about how to use the technology come up, re-invention is common.  Re-invention is when 

changes are made to the technology to address any issues, or make improvements while it 

is implemented.  Some of this has already occurred.  Like the addition of the booster 

speakers, and the hook on the side of the cart for the associated cords.   

 

Rogers (1995) indicates that this stage can last for extended periods of time.  While this is 

not necessarily bad, it is my belief that the Smart Cart will be in this stage for an 

unnecessarily long period of time.  This is because the steps necessary for the 

confirmation stage are not being made at this time.   

 

The re-invention of the Smart Cart and associated classroom systems, will aid in the 

adoption of the technology by others.  However, much of the feedback from teachers 

necessary for this re-invention is not being utilized.  Both technical and pedagogical 

issues have been repeatedly brought up by the teachers, but at this time there has been no 

response to them. 

 

Confirmation Stage 

The confirmation stage will begin when teachers outside the pilot program begin to adopt 

the Smart Cart technology in their classrooms as well.  It is to the point when the teachers 

decide to fully adopt the innovation.  The innovation would then be defused to other 
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teachers.  At the present rate in the implementation stage, the confirmation stage may not 

be reached until sometime after the next school year.   

 

Communication Channels 

In the model of the innovation decision process, the communication channels are vital 

through out.  This is where the change agent communicates with the intended adopters, 

and the adopters communicate with each other.  This is vital to the change process 

because the adopters are continually seeking and processing information to evaluate the 

innovation (Rogers, 1995). 

 

Through interviews and observations of the interactions between Mr. Malone, the change 

agent, and the teachers, as the adopter, breakdowns in the area of communication were 

found.  Also found were breakdowns in communication among the teachers themselves. 

 

One of the first and perhaps most critical breakdowns in communication was the failure 

to disseminate the set expectations for the Smart Cart pilot program to the participating 

teachers.  These expectations or goals, for the Smart Cart were carefully thought out in 

the pilot program draft.  However, when several of the teachers were asked if they were 

aware of any goals set by the administration for this program, they said there were none 

they were aware of.   

 

As discussed earlier, the time lapse from when they were issued the pilot draft, and when 

the next mention of the technology was made, was part of the problem.  If the teachers 
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had developed prior knowledge of the set goals, then perhaps they might have used them 

to provide a sense of direction for applying the technology in their classroom.  This 

would help them to see the relative advantage of the technology.  The cultural make up of 

the stakeholders in this case study may also explain why these expectations weren’t 

communicated, despite the teachers being given a copy of them. 

 

Also, in the breakdown of communication between the administration and teachers, the 

feedback loop was broken.  Teachers had voiced their needs of hands on training and 

their desire for content based examples of how to use the technology in the classroom.  

This feedback from the teachers was found during their discussions on the 

implementation of the Smart Cart.  However, no further training has resulted at this point 

in the pilot program.   

 

Another breakdown in the feedback loop came when there was no response to the weekly 

logs they submitted.  For most of the teachers, this reinforced the idea that an innovation 

was left in their hands, and there insights went unnoticed.  One teacher stated “it’s like 

stuffing an envelope with a letter that won’t be read.”  

 

Not all feedback from the teachers went unnoticed.  When Ms. Jones was without an 

overhead screen and was using a bed sheet, Mr. Malone got her a temporary screen while 

a new one was ordered.  When a couple of the teachers complained about the sound 

quality, the cart was fitted with booster speakers.  Unfortunately, many of the other 

technical issues still remain.  For example, the wires associated with the Smart Cart are 
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still difficult to organize, and no additional wheels have been added to make moving the 

cart easier. 

 

Communication among the teachers themselves has also been an area of breakdown.  

While teachers on the same team have occasionally helped each other with some 

technical issue using the technology, they have not set up their own demonstrations for 

each others.  They have the means to solve some of their training inadequacies 

themselves.   

 

The fact that one goal for the pilot was to encourage team planning, indicates some 

expectation that these teams would provide mutual support for one another.  This may not 

be taking place because the teaming concept has not been fully adopted.  Perhaps they 

might alleviate this problem by designating one teacher on each team to take on a 

leadership role.  The closest any of them came to this from observations, was Ms. 

Lovejoy, as previously discussed. 

 

Again, failure to fully communicate to the teachers the expectations originally set for the 

pilot program was a major source of the problem.  If the teachers could see the relative 

advantage from these, then perhaps they would feel motivated to invest the time.  The 

educational culture at this level of the Rome City School District may be the cause of 

predispositions that interfered with communication.   
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Themes and Assertions  

Throughout this research and while applying it to these theories, several things became 

apparent.  These themes were as follows; 

• Lack of Adequate Planning 

• Breakdown in Communication 

• Lack of Training 

• Teachers Skepticism of Relative Advantage 

 

Gilstrap (1997, p.4) said that “Most teachers can feel comfortable with technology, 

regardless of their experience, if they are involved in planning the program, receive initial 

training that respects their knowledge and experience, and receive plenty of help when 

things do not go well.” 

 

Theme 1:  Lack of Adequate Planning 

Planning is an issue that needed to be addressed before the implementation process 

began.  As the teachers started using the Smart Cart, they discovered for themselves all of 

the technical issues that came up.  These included the top heavy design, which made it 

difficult to move.  Ms. Jones had discovered the issue with the Ethernet wire being too 

short and fragile, as she mentioned in her weekly log.  Also, there was the lack of 

overhead screens and blinds on the windows of the classrooms.  Ms. Fadgen stated in her 

weekly log that the projected image in her room was poor because of the sunlight coming 

in.  In planning ahead these issues could have been avoided. 

 

Many of these technical issues caused some of the teachers to further develop feelings of 

fear and anxiety over using the Smart Cart in the classroom.  From their perspective the 



 77

Smart Cart has a high level of complexity, and these technical issues add to their 

frustration of trying to overcome this.  Ms. Kilmore had developed a lesson to use the 

Smart Cart, but her old screen fell off the wall.  She had to temporarily use a mobile 

screen that would stand on her desk.  She stated that this discouraged her because it was 

difficult to transition between using her desk and the screen.  These issues may have been 

alleviated if the participating teachers had been included in the planning process of the 

Smart Cart pilot. 

 

Theme 2:  Breakdown in Communication 

Communication was a critical area of breakdown between the members of this pilot 

program.  There were gaps in the communication between the teachers and Mr. Malone 

and among the teachers themselves.  This included a lack in communicating the goals of 

the pilot program, the teachers’ needs and responding to them, and methods to apply the 

technology. 

 

Communication between the change agent Mr. Malone and the teachers became a key 

breakdown in the implementation process.  Initially it appeared that there was 

considerable communication between the teachers and Mr. Malone.  He visited the 

teachers frequently during their planning periods and showed a great interest in being 

sure that teachers submitted their weekly logs.   

 

Teachers said during the interviews that they were not aware of the goals he had set for 

the Smart Cart in the draft of the pilot program.  Even though they were issued a copy of 
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these goals from the draft of the pilot program, they did not remember them.  This was 

partly because of the lag in time from when they were issued the goals in January, to 

March, when the pilot was next mentioned.  This seemed to also indicate that there was 

some cultural interference in the communication channels.  Malone state that this 

problem might be solved in the future by keeping teachers aware of what is going on 

through a pilot news letter.  The lapse of communication from January to March may 

have caused predispositions among the teachers.  In the future, the inactive time could be 

spent trying to identify any predispositions among the faculty. 

 

Later, it was noted in the interviews with the teachers that they were not seeing any 

response, or actions taking place, as a result from the feedback in their weekly logs and 

discussions.  What this did communicate to the teachers, was that the administration 

wasn’t concerned with their progress.  While this may not be true, it is still how the 

teachers perceive inaction by the administration. 

 

Later, Mr. Malone said that he felt the ideas teacher had for training were valuable and 

would later be implemented as part of the pilot program.  However, teachers had not been 

communicating many of these ideas to him.  The teachers had talked about the need for 

training that would provide insight on how the technology might be used in their 

classroom amongst themselves.  When Mr. was questioned on this type of training in an 

interview he stated that “perhaps more questions should be added to the weekly log form 

to acquire this type of information from them because they’re not voicing all of this to 

me.” 
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Figure 13.  Actual implementation process. 

 

There was also the communication breakdown among the teachers themselves.  They 

occasionally solicited help with the Smart Cart from one another, but did not use each 

other to help in evaluation of the technology.   

 

Burns’s 2002 study found the following: 

The changes were evident not only in classrooms, but also across 
classrooms, as teachers began to communicate about and collaborate on 
shared curricular and instructional goals.  They appeared to be more 
reflective about their practice and increasingly deliberative with regard to 
pedagogical decisions.  They had indeed become a community of learners, 
cognizant of themselves and their students as partners in learning. 
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At this time the teams in the Rome City School District Middle Schools have not reached 

this level of collaboration.  The teaming concept is another innovation that seems to not 

yet be fully developed.  One way this might be addressed for the purposes of the pilot 

would be to have a teacher take on the leadership role for the team.  The non-adoption of 

the teaming concepts is part of a cultural issue that needs further study. 

 

Theme 3:  Lack of training 

Throughout the Smart Cart pilot program, it appears that lack of training was a chronic 

concern.  Training was needed from a technical standpoint for teachers to be able to 

utilize the technology and become comfortable with it.  It was also needed for the 

teachers to be able to integrate the technology with their own pedagogy.  They teachers 

like Ms. Fadgen stated in their weekly logs that they have not used technology like the 

Smart Cart in the classroom and would “need time to warm up to the idea of using it in 

the classroom.” 

 

There was very little training given during the actual implementation with the 

participating teachers.  The PowerPoint presentation was used to describe the function of 

several of the components on the Smart Cart itself.  From this point on the teachers were 

expected to use their own discretion on how to implement the technology in the 

classroom.  Being a new innovation to them, they said they had little insight on how to 

accomplish this. 
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Teachers often voiced their need for further hands-on training with the Smart Cart to 

overcome their fears and anxieties that resulted from the perceived complexity of the 

innovation.  They also asked for training that was content based and opportunities to see 

how other teachers utilize the Smart Cart in their classrooms.  This would provide them 

with the opportunity to observe how the technology can be applied and how it is 

compatible with their current pedagogical practices.  Some of their current pedagogical 

practices may need to change for the adoption of the middle school teams. 

 

Training should be conducted in a familiar location, with support to help them as they 

learn each process of the innovation.  Activities done in this training should be geared for 

success, to build confidence with the technology.  According to Schrum (1999); 

“Teachers should have an opportunity to try the technology in the classroom where they 

know that it will work, or with a mentor present to provide support.”  An extensive 

investment of time by all stakeholders will be required in implementing this training. 

 

Accommodations should be made for extensive training on the technologies application 

in the classroom.  The more opportunities teachers have for hands on experiences with 

the Smart Cart, the more comfortable they will feel about using it with their students.  

Opportunities to observe how the Smart Cart can be used in the classroom will also 

provide teachers with a better understanding of the compatibility between the technology 

and its role in their classrooms.  Rogers (1995) states, that an innovation that is observed 

being used by a peer can be very influential in the decision process.  Teachers can best 

relate to a use of technology when they can see other teachers like themselves using it.   
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Theme 4:  Teachers Skepticism of Relative Advantage 

Through out the research it was found that the teachers did not feel there was a need for 

the technology in their classroom.  Some thought the Smart Cart was nice to have, but it 

wasn’t needed to improve the education in their classrooms.  As they began to use the 

Smart Cart they developed some lessons that began to change their way of thinking about 

it.  Although they did not review what the goals of the pilot program were, they did in 

time begin to meet some of them. 

 

Prior to implementation of the Smart Cart, the teachers did not see any relative advantage 

to this technology.  The one exception might be the science teachers, because they 

already possessed the textbook software which they could not use without the 

technology.  The other teachers stated in interviews that they thought the technology was 

nice to have, but there was no real need for it.  Ms. Crippen had stated that, although she 

felt this way, she may change her mind when she started using the Smart Cart more.  This 

would seem to indicate that she was looking for some other relative advantage, but hadn’t 

found it at that time.   

 

In the future, participants of the pilot program should be involved in a search for software 

that will be useful to them specifically.  If they can discover software that is useful to 

them, then they will have developed a need for the Smart Cart.  This should be done prior 

to the implementation of the Smart Cart in the classroom.  They may also look for 

software that can be used throughout the curriculum.  This may provide a commonality 

between the activities the teachers create with it in the different subject areas.  Perhaps 
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this will help them to see were technology can be used to bridge the gaps in the middle 

school teaming concept. 

 

In later interviews with the teachers they were asked them how they saw the Smart Cart 

as a benefit to the classroom.  They had stated that it improved the enthusiasm and 

created a curiosity for the content of their lessons among the students.  This improved 

attitude was observed among the students in classes where the Smart Cart was used. They 

also noted the ownership the technology allows teachers to have over their lessons as they 

create their own presentations. 

 

It was discovered through observations of the Science teachers especially, that despite not 

knowing the goals set for the Smart Cart, the more the teachers became acquainted with 

the technology, the more student-centered their lessons became.  For example, Ms. 

Crippen had used the Smart Cart to present weather formations to her students.  They 

used the live weather maps from the Weather Channel’s website to draw connections 

between the information they had learned and the observations they could make about the 

weather outside the classroom windows.  This was in contrast to her earlier use of the 

Smart Cart in which short movie clips were displayed and the students only watched.  As 

her relation with the technology grew, so did the complexity of her use of it.   

 

The principal at Staley was asked what she felt the role of instructional technology in the 

classroom was.  She responded by saying it was to connect students to the world.  She 

noted that most teachers probably did not understand this.  “If I were to ask the teacher to 
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use technology in the classroom they would probably think that I meant they had to use 

the computer or some software, but that isn't really what’s necessary.  What I mean is that 

I want for them to make connections between what the student is learning and the rest of 

the world.”  She explained that if teachers understood that technology was a way of 

connecting students to the rest of the world, then it might be easier for them to see how it 

could be used in their classrooms.  “There is a general consensus that although 

technology is available in nearly every school, it is generally poorly integrated into the 

curriculum and often underused” (Huang, 1996, p.28). 

 

I believe this example shows that the Smart Cart technology can be used by these 

teachers to meet the goals of both the administration and themselves.  However, 

improving communication by making teachers aware of the set goals and standards for 

technology in the classroom may greatly enhance the adoption process.  Communication 

may be improved if participating teachers are involved more in the initial planning 

process.  Teachers will then have a better understanding for the direction they are 

expected to take with the technology.  Also, the feedback from teachers needs to be 

utilized quickly to break down the barriers impeding the adoption process. 

 

Conclusions 

After gathering data for this case study and applying it to the theories of Human Centered 

Design and Change Theory, several themes have developed and been discussed.  It is 

important to now return to the questions that were initially developed to direct the 

research. 
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Central Question: 

Will the Smart Cart Instructional Technology be adopted by teachers in the Rome City 

School District Middle Schools and if so, how? 

 

This is still a developing phenomenon.  While participating teachers are using the 

technology in their classrooms, it has not reached the confirmation stage in the 

innovation-decision process.  However, the findings from this case study provide insight 

on the potential value of the technology and in identifying areas of improvement needed 

in the pilot program. 

 

This study has identified some of the advantages of the Smart Cart that teachers are 

finding as they use it.  These mostly involve improvements in the attitudes of students 

toward their education.  Some teachers were also discovering some of the new 

capabilities they have in the classroom because of the technology.  They found that they 

can create presentation materials that communicate concepts more clearly and are 

developing student-centered activities. 

 

Ms. Sawyer also stated that a purpose for technology in the classroom is to make 

connections between what the students learn and the world outside.  Some teachers have 

accomplished this, as in the example of science teachers using the internet to connect the 

weather maps to what can be observed from the classroom windows. 

 

The case study has also identified areas of the pilot program that must be addressed to 

improve the adoption process.  Planning prior to the implementation of the Smart Cart 
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was found to cause technical issues for the teachers.  There were also communication 

barriers among the players that made assessment and purpose of implementation of this 

technology unclear for the teachers involved.  Finally, the inadequate training on the 

application of the technology created barriers for the teacher.  Theses could be overcome 

with training that held close to home, is content based, hands on and provides examples 

of the application that can be observed. 

 

Sub-questions: 

How do the goals of the School District and Teachers compare for Instructional 

Technology?  

 

The Rome City School District has set goals for several different reasons.  They want to 

use Instructional Technology to further develop the concepts of Middle School Teaming.  

It was hoped that in planning the use of the technology, the teachers would also have to 

work together in their teams to coordinate activities.  Before this can happen, cultural 

barriers will need to be identified and addressed. 

 

One goal set for the pilot was the creation of student-centered activities.  Not initially, but 

later some teachers did meet this goal as their relation with the technology became more 

complex. 

 

Another goal the school district had set was to encourage the use of technology that was 

purchased, but unutilized by teachers.  Teachers did meet this goal, especially in the 

science classes that used text book software and the computer clusters in their 
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classrooms.  If teachers were guided through a review of what other software the district 

has, they could look for ones they apply in their classrooms.  This would provide a need 

that will encourage teachers to utilize the technology.  As mentioned earlier, this could 

also identify software that can be applied in multiple disciplines, providing a 

commonality that would be used to further teaming. 

 

The goals of the teachers are to utilize the best method available to convey the 

information and concepts being taught to the students.  Teachers want to create the most 

effective environment for learning as possible in their classrooms. 

 

For both teachers and the school district, an important goal is to improve understanding 

and meet state requirements.  This means they will need to work as a cohesive team and 

communication issues need to addressed. 

 

How will Teachers make use of the Smart Cart Instructional Technology? 

 

At the beginning of the pilot program, this was the question that the teachers were asking 

themselves.  Slowly they began to find the answer to this on their own. 

 

Most of the teachers used the Smart Cart as a presentation tool for the students.  The 

Science classes presented the PowerPoint presentation that came with their text books.  

Others presented various resources on the internet to better convey information to the 

students.  They felt this was a nice alternative to lecturing, or showing videos. 
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Later, as the science teachers became more skilled in applying the technology, they 

developed lessons that were more student-centered.  The Smart Cart was used to lead the 

students through interactive websites that allowed them to create their own learning 

experiences. 

 

Finally, some of the teachers learned to use the technology to create their own 

presentation material.  They used a digital camera and PowerPoint, to create what they 

felt were better methods to teach concepts.  This provided them with a sense of control 

and ownership over their lesson planning. 

 

How will use of the Smart Cart effect the learning environment? 

 

The Smart Cart appeared to create a learning environment that was more conducive for 

the students.  Students were observably more interested and enthusiastic about the lessons 

being presented.  Ms. Davis stated that one student had asked several questions during a 

lesson with the Smart Cart.  She said “I was surprised because this student has a tendency 

to sleep during class and has never participated in a class discussion.”  Teachers noted 

that it held the students’ attention better and some where motivated to find ways to use 

the technology themselves.  For example Ms. Lovejoy stated in her weekly log that she 

was happy to have a student come after school to learn Power Point for a presentation 

required in the class. 
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As more student-centered activities were created around the Smart Cart, students were 

notably more active in the learning process.  They became eager to see how their own 

experiences with the instructional technology would yield individual results.  Ms. 

Westfall said she had two students stop after school to see if they had responses to emails 

that were sent out as part of an English activity. 

 

What kind of support/training will be required? 

 

Through out this study, teachers have voiced the need for several types of training.  These 

were hands on, content based and demonstrations of applications in the classroom.   

 

They stated that they wanted more opportunities to work with the Smart Cart itself in 

training.  This will help ease their perception of complexity of the technology, and reduce 

the fear of using it in the classroom. 

 

Content based training and providing demonstrations where teachers see examples of the 

technology being used in the classroom, is also needed.  These forms of training will help 

the teachers develop a vision for the use of the technology in their own classrooms.  

Teachers will be able to observe the relative advantages to using the technology. 

 

 Teachers of the middle schools should also be given training that addresses the teaming 

concepts being implemented.  There is a need for these teachers to develop strategies that 

will allow them to integrate and support each others’ lessons.  At this point, this is still a 
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new concept that is not fully developed.  Further research in this area and the educational 

culture of the Rome City School District, will provide insight on how to go about this 

training.   

 

What technical issues will develop? 

 

Technical issues will come in two groups.  One is with the Smart Cart itself and the other 

is the classroom system.  Both of these must be seen as one integrated innovation made 

up of smaller innovation. 

 

There were issues with the mobility of the Smart Cart.  The two large wheels, in 

combination with the units overall weight, make the Smart Cart dangerously 

cumbersome.  There is also the handle used to move the cart.  This had screws on the end 

of the handle that may come lose over time. 

 

Some other issues with the Smart Cart are the associated cords.  There are a two large 

cords; the Ethernet and power cords.  These are difficult to manage and were even a 

tripping hazard in some of the classrooms.  A wireless system may be a potential solution 

in the future. 

 

The classroom must also be thought of as part of the overall system and be prepared for 

the Smart Cart’s use.  Seating arrangements must be addressed in some of the classrooms, 

along with rearranging some of the other furniture.  This will allow the best viewing for 



 91

all students.  Also, to increase the quality of presentation, blinds should be available on 

the windows.  Sunlight sometimes washed out the projected images.  Some of the rooms 

also need overhead screens. 

 

Finally, there is the location of the computer clusters.  They were put into the classrooms 

in locations that were convenient for installation.  Some teachers may need to have these 

relocated for use in conjunction with the Smart Cart. 

 

Closing Vignette 

By the end of the day, Ms. Crippen was exhausted.  It seemed to take a great deal of 

energy and time to incorporate the Smart Cart into her lessons and she had been nervous 

about using it with the students.  As she put the cart away, back in Ms. Nelson’s room, 

she gave one last grunt as it slid into the closet. 

 

Ms. Nelson asked how it went.  “Well, I’m glad it’s over for now.”  She really didn’t look 

forward to using it again any time soon.  There were only a couple of small blunders 

through the day with the Smart Cart, but that was more than enough for now.  Ms. 

Crippen didn’t think that the way she used it to review homework was exactly what the 

school district had in mind for the technology.  It may be that they would have liked the 

way she used the maps on the Weather Channel’s website? 

 

As Ms. Crippen reviewed in her mind how the students reacted to the Smart Cart, she 

started to think differently about the technology.  The students really did seem to enjoy 
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the presentation more than the handouts she usually used.  She thought about how nice it 

was to see them perk up at the animated maps she found on the Internet.  “May be it is 

time to start bringing this technology into the classroom,” she said to herself.   

 

Ms. Crippen couldn’t help thinking that the frustrating part would be to figure out what to 

do with it.  She really couldn’t see throwing away all the lessons she had worked so hard 

to create over the years.  Besides, what do they expect me to with the technology 

anyway? 

 

She could think of a few uses for the Smart Cart, like showing a movie on the VCR.  

Maybe she could find something on the internet.  She thought these ideas really did seem 

like they made good use of the technology and they might really just end up being a 

waste of valuable teaching time.   

 

As Ms. Nelson walked in to her room, Ms. Crippen said, “You know, if they want us to 

try using the Smart Cart, I wish they would give us some ideas of what we could do with 

it.  It just doesn’t seem like I have any ideas that are worthwhile.”  “I was thinking the 

other day that they should bring our English department in for training that would apply 

to us.  You should see about having them do the same for the Science department.  That 

way you could have someone help you develop some lessons with it,” Ms. Nelson 

replied.   
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Ms. Crippen looked at the empty classroom seats.  She could feel herself getting a little 

tense as she thought about what she might have to try doing with the Smart Cart in front 

of her class.  “Well, I know that I’m going to have to spend a lot of time relearning 

PowerPoint before I go back to using that.  It just takes so long, and I’m sure that all the 

important stuff on that computer is beyond me.” 

 

As Ms. Crippen left school that day, she felt torn.  She knew that she would have to use 

the Smart Cart again.  She really thought that was probably a good thing, after seeing 

how well her students seemed to respond to it.  But then on the other hand, she wasn’t 

sure how to incorporate it right now.  Besides, the state exams are coming up, and I can’t 

take chances now, she thought.  Maybe when we get past those, then I will have more 

time to figure it out. 

 

Further Research 

The Rome City School District’s evaluation of the Smart Cart, which will include the 

findings of this case study, will result in a revised implementation of the pilot program.  

This may not take place until the start of the next school year.  At that time, it is suggest 

that another study be done.  This could be done to compare and contrast the findings of 

this case study.   

 

The re-invention of the Smart Cart pilot program may yield significantly different results.  

It would also be of interest to see how timing of the implementation in the school year 

impacts the adoption process. 
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This case study did not allow the necessary time necessary to observe the value of this 

technology for students over the course of the school year.  A quantitative study might 

also be done to assess any change in academic performance that could be attributed to the 

Smart Cart. 

 

Finally, further research is needed to better understand the cultural makeup of the Middle 

School level of the Rome City School District.  There has been communication 

breakdowns discovered in this case study, which could be further explained from a 

cultural perspective.  Particularly, the concept of team planning needs further study in 

this educational culture. 

 

There is the need for these teachers to develop strategies that will allow them to integrate, 

and support each others’ lessons.  At this point, this is still a new concept that is not fully 

developed.  Further research in this area, and the educational culture of the Rome City 

School District, will provide further insight on how they can improve communication, 

training and teacher skepticism. 
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