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Executive Summary

The Watson School of Education (WSE) houses argecemputer lab for
students with 30 computers loaded with Microsoffic@f as well as unlimited access to
both the internet and a printer. Over the pagtelyears the amount of printer toner,
paper, and maintenance costs has greatly incrediseds also observed that a large
guantity of print-offs were being wasted. In resge to this growing problem the
director of information technology instituted a iggllimiting the number of print-offs
per day to 10, per student to be enforced by tadugate assistant on duty at the time.
Even after this attempted intervention print casistinue to increase and there is no sign
that print-offs have become sustainable. Thisneqgggests the implementation of an
automated printing system. Each student wouldvecaecertain number of print-outs
per semester free of charge and would be chargedhanal fee per print-out thereafter.
This report also recommends the implementatiomohél communication system

between the graduate students and the directofamination technology.

Per ception Analysis

Roles

Individuals involved in this process fit into threategories: sponsors, champions,
and stakeholders. In this performance improvernmtmtive the sponsor is the dean of
the school and indirectly the taxpayers of Nortmallaa. The dean provides the money
to purchase the toner, paper, and maintenanceactsitrWithout the dean the lab would
not be in existence.

The champion in this scenario is the directomébimation technology for the
school. This person feels that far too much papeértoner is going to waste. They point
to the large amount of paper found in the recychimgas evidence of this waste. The
director, however, is confident that a consensuasbeareached which will provide the
students with the ability to print off school reddtmaterial in a sustainable manner.

The stakeholders in this initiative include studesf the school who utilize the
lab, graduate assistants who supervise the labethsis the businesses who supply the

paper, toner, and printer maintenance.



Per ceptions

Many of the students who use the lab feel like teydoing nothing wrong.

They feel like their technology fees pay for thenputer lab and so they should be able
to print off as many pages as they like. Even wlgnaduate assistant confronts these
students, they often either claim they did not krats@ut the limit (even though it is
clearly stated on the walls and the printer) ot éhweeryone else is doing it so they
thought it was ok. Other students claim to witnesgeagues printing of printing off
Power Point notes for their entire class, lookihtha 20 copies once, finding a mistake
and throwing all of the freshly printed paper ithe recycling bin.

The director of technology (DOT) has heard thelstt’'s claim that they should
be able to print as much as they like since theptpehnology fees and says the
technology fee does not provide the money to rerdhs. In fact, the money is assigned
to the lab at the discretion of the dean. In thst phe DOT was told by the dean to
sharply reduce the amount of paper, and toner copson as they have noticed the these
amounts steadily rising over the past three yelrsesponse the DOT implemented a ten
page limit, per student, per day (supervised bygtheuate assistants) but has continued
to see an unacceptable use of paper.

The graduate assistants say they limit the nummbgages as much as they can
but because their computer work station is locat¥dss the room from the printer and
they do not have control of the print queue, thesconption is very difficult to control.
This is the case when they are in the room. They#en called to other parts of the

building to make minor technology-related repairsn@ve computers.

I nformation Needed

More information needs to be gathered from studehts use the lab, the DOT,
and the graduate assistants who supervise the ¢eniph. Data covering the amount of
paper wasted could also be gathered through stetsetvation and the amount of paper
found in the recycling bin. Numbers showing theoant of paper and toner being

consumed can be obtained from purchase orders.



Cost of Performance lssue

Many students feel the technology fee covers tls¢ @ioprinting and so if the
administration needs to recoup this money theysiifiply raise the technology fee.
According to estimates made by the DOT the WSE dpetose to $1000 a semester on
paper and $500 a semester on toner cartridges DOAesays this number has continued
to rise over the past three years and if it doégabunder control they will have to

require students to bring their own paper to print.

Performance Analysis

Organizational and Environmental |ssues
Current Performance

The Watson School of Education (WSE) is one of igademic divisions which
together comprise the University of North CarolataVilmington (UNCW). UNCW is a
regional university located in southeastern Noréindina with an approximate student
body size of 12,000. WSE is North Carolina’s tHedding producer of teachers and
enrolls approximately 1,200 undergraduate and 380ugte students. WSE offers
degrees in elementary education, middle gradesatida¢ secondary education, special
education, instructional technology, school adntiateon, and curriculum and
instruction.

The Watson School of Education is governed by &iommsstatement, the need for
continued accreditation from the National Couneil Accreditation of Teacher
Education, and a conceptual framework. All of thgevernances require that WSE
produce teachers who are technically competentdnadare able to successfully
integrate technology into their curriculum. As pairthe WSE curriculum all
undergraduate students are required to take Edmcd@DN) 303, a course which is titled
instructional technology. Within this class stutddearn the Microsoft Office Suite and
how to use technology to enhance their teachirgchiEemester WSE offers at least
eight EDN 303 classes, on the Wilmington campusaddition to the students in EDN

303, WSE offers over 160 additional classes whitdénarequire computer access to send



e-mail, participate in online discussions, andfimtff papers. It is to meet the needs of
these students that the computer lab in room 1XKloneated and currently maintained.

WSE is led by an administrative team consisting deéan, an associate dean for
academic programs, an associate dean for outrd&uicas, and four department heads.
The four departments which comprise WSE are: theaBment of Early Childhood and
Special Education, the Department of Elementargldié and Literacy Education, the
Department of Instructional Technology, Foundatj@rsl Secondary Education, and the
Department of Educational Leadership. The schaslforty-seven full time faculty
members distributed among the four departments.

There are three computer labs located in the Edurchtilding: a general
computer lab open to any student of the universgigy MIT computer lab reserved for
classes and students in the Masters of Sciengesiruttional Technology program, and a
third lab reserved for undergraduate level instometl technology classes. All of the
labs in the education building are funded by theBM#thout the assistance of student
technology fees. The team charged with managi@dgih consists of a director of
information technology, a technology lab assistant] three graduate assistants (see
Appendix A for organizational chart). The directdrinformation technology and
technology lab assistant are both full time posegiavho have many different
responsibilities in addition to managing the conepldbs. The graduate assistants are
graduate students working 20 hours a week anddgduihclass load. In addition to
answering all computer related questions posedudests in the lab, and keeping the
printer stocked with paper, the graduate assistaetsften called away from the lab to
troubleshoot instructional technology for facultgmplete video projects, and transport a
cart filled with laptops to various classrooms.

Optimal Performance

The Watson School of Education has a clear visi@haaganizational chart.
Employees are aware of their job responsibilities lenow where to turn if they have a
guestion. The school is funded through the UNGesgsstudent tuition and fees, grants,
and donor contributions. Both grants received @mthtions have continued to rise over

the past three years. WSE has a sound finandiaiefu



M anagement Systems
Current Performance

In February of 2005 WSE moved into its current dingd). It was previously
located in a much smaller building named King Hatl.King Hall both the director of
information technology and technology lab assissaoffices were located in the rear of
the computer lab allowing both individuals to effeely supervise the lab and
communicate regularly about any hardware or sofvissues in the lab. In the current
education building, the director and lab assistaoffices are located on two different
sides of the building on the third floor while theneral computer lab is located on the
first floor. This change in geography requiresdirector and lab assistant to rely much
more on the graduate assistants’ perception afidésols. There is currently no policy in
place which requires the graduate assistant to aoriwate directly with the director of
information technology or lab assistant on a dbdgis. Because of the location of their
office, the graduate assistant must either go btitesr way all the way up to the third
floor or call them on the telephone. Since theecthree graduate assistants working
separate shifts at different times of the day, camication is difficult. There have been
a number of occasions when work has been duplicatadt completed due to a lack of
communication among the graduate assistants, theatgy assistant, and/or the
director of information technology.

Since moving into the new building the directoirdbrmation technology
noticed a sharp rise in the amount of printer tqragrer being used in the general
computer lab located in room 111. Upon furtheieevhe noticed that there was an
abundance of paper in the recycling bin located tethe printer. It appeared that a
number of students had printed out numerous doctstleay simply did not need and
thrown the paper in the recycling bin. In respatosthis perceived need the director
instituted a 10 page limit, per student, per dalgeg@nforced by the graduate assistants on

duty in the lab.

Optimal Performance



Ideally there would be a formal communication ppiin place to facilitate
communication. Possible solutions could includisteserve, a work report that would
be filled out daily by each graduate assistantruetiring of job responsibilities, and/or
relocation of offices.

Physical and Technical Systems
Current Performance

Since moving into the new building in February 603, the Watson School of
Education has purchased brand-new equipment. ofdpuiters are on a three year
lifecycle meaning that after three years they apaced. All classrooms contain a
presentation podium with a desktop computer, dociir@mera, DVD/VCR combo,
ceiling mounted LCD projector, and amplified speakelhe general computer lab
contains a presentation podium, thirty Dell compwierkstations loaded with the
Microsoft Office 2003 Suite, and an HP LaserJatteriwith a 500 sheet capacity.

Students have access to the computer lab begianiég.m. to at least 5p.m.
(some weekdays 9p.m.) every weekday the schog@édn.oThe lab is open on Saturdays
from 9a.m. to 1p.m. to accommodate students whd aeeess on the weekends. In
addition to the computers in the Watson Schookwaltently enrolled students also have
access to four computer labs at various locatiomsral campus. One lab located in the

library is open until 12 midnight six days a week.

Optimal Performance

Since becoming technologically proficient is regdiof all students at WSE, it is
imperative that students have access to computersaious other types of technology
when needed. Computer lab hours should be poSftethputer labs should be accessible

by all students no matter their work schedule.

Human and Social Systems
Current Performance

The Watson School of Education is different fromestperformance problems
because the “workers” include both the employedb@tchool (administration, faculty,

and staff) as well as the students who are cugrentiolled. The administration, faculty,



and staff appear to be successfully working togetiieen needed without incident.
However the dynamic between the students and kibtasts and among the lab
assistants appears to be strained. While the 4@ pant limit policy is posted on the
walls of the general computer lab as well as orptier itself, students regularly print
off more than 10 pages and the amount of wastedfauthe recycling bin remains
constant. Print-offs found in the recycling bitesf contains content irrelevant to school
work (fantasy sports, Mapquest directions, consuegorts, mixed drink recipes, etc.).

As stated earlier graduate assistants have aiheegponsibilities outside the
computer lab and consequently are not always theven if the graduate student is in
the lab it is often difficult to tell if a studerd printing off more than their 10 page limit
due to the location of the printer in relation he graduate student station (see Appendix
B). The printer is located in the back the laloasrfrom the door, while the graduate
assistant is stationed in the front of the roonw. sistem is currently in place which
monitors the number of pages being printed fromgiagn computer. If the computer
lab is near capacity it makes it that much moréatilt because many students are often
printing at the same time.

If the graduate assistant is able to identify aeti who is in violation of the
stated policy they then must confront the studditite students are often confrontational
and complain that they pay a technology fee whegysgdor printing (which is not the
case), or that they only use the lab a few daysekwo they should be able to print off
more than 10 pages per visit. Next the lab asgstre instructed to take away the print-
outs in question and tell the student they have ugpetheir printing privileges for the
day. Students often become disrespectful of gitadassistants at this point and often
storm out of the lab. Unfortunately there is netsyn in effect which monitors the
students who are violating the policy so a studentd be caught by one graduate
assistant and then simply wait until another gréelaasistant is on duty and continue to
print.

Another problem in the human and social systemarsa@mongst the graduate
students. While some graduate assistants do rezeotre need for policing the number
of print-outs others simply ignore it to avoid caorftation. This is difficult for the

graduate assistant who is making an effort to awesgaper because the policy is not



being enforced lab-wide. This has caused someaaiyramong the graduate assistants

and lowers the morale of the group as a whole.

Optimal Performance

Ideally there would be a system in place which M@liow students to print-off

all necessary school related documents and nothorg. A way to reduce the amount of

paper being printed would require that studentyg priht-off what is exactly necessary.

Gap Analysis

What is happening?

What should be happening?

Gap

Graduate assistants are ng
forwarding pertinent
information regarding
computer repair etc. to the
director of information
technology.

A formal communication
policy should be in place
which requires each gradual
assistant to communicate ar
hardware, software or huma
resource problems before
they leave their shift.

Lack of communication

Not all the graduate
assistants enforce the 10-
page limit policy which
causes conflicts between
other graduate assistants
and students.

The 10-page print limit
policy should be enforced at
all times.

Lack of worker motivation

Education students who us
the general computer lab
often print off many more
printouts then they need ar
in the process needlessly
waste resources.

Students should only print-
off the minimum of what is
absolutely necessary.
Students should not be
printing off anything which is
not school-related.

Flawed incentives

Students believe that a
technology pays for their
printing costs

Students should understand
that all costs associated with
the computer lab are paid fo
by the Watson School of
Education with no assistanc
from their technology fees.

|
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Lack of information

Because of the often
confrontational relationshig
between students and
graduate assistants, stude
are hesitant to solicit the
graduate assistant’s help

with their class work.

Students and graduate
assistants should have a
collegial relationship that
allows for a free flow of
information.

Flawed environment




This is the second time around for this problerhis Same problem was
identified in the past and a policy was implemerdsdn intervention. Unfortunately,
the policy was not successful in solving the probknd now the problem must be
revisited and more human resources expended temréwther hemorrhaging of paper
and toner resources.

The gaps in this performance problem include adthenvironment, lack of
information, flawed incentives, lack of motivatieand a lack of communication. It
appears that one performance problem (studentsngastsources) is causing and/or
compounding many of the other performance probl@lawed environment, lack of
information, flawed incentives, lack of worker maatiion).

Improving the communication structure of the labuwdonot only help to solve
this performance problem but also any other problemether they relate to hardware,
software or human systems. Very few solutionskmsolved without “buy in” from the
top therefore any problems in the computer lab otha solved without direct

communication with the director of technology andurn the dean of the school.

Data Collection

Information was gathered primarily through intewse observation, and the
acquisition of related documents. Students weo&espwith on an informal basis and
asked a number of questions including:

* Do you print-off more than the 10-page limit pey®da

* If so why?

* Do you feel comfortable asking the graduate assistar help?
* If no, why not?

* Do you print things which do not relate to your @chwork?

o If so why?

Numerous questions were asked of the directorfofnmation technology
including:

* Does a student technology fee help fund the geceraputer lab?

* Has wasted resources in the computer lab beenbdéepnan the past?

* Why do you think this policy change has not beastassful?

* Is there something you wanted to do before instdédlle policy change
but were not able to do for financial or other e



Stakeholders in the form of graduate assistants wet spared the interview.
Many questions were asked of them including:

* Do you enforce the 10-page limit policy?

* If not, why not?

* How is your relationship with the students who tieelab?

* Do you regularly communicate with the director mfibrmation
technology?

Purchasing records were also obtained which sh@medcrease in the amount
the amount of printer toner, paper, and repairscoger the past four semesters. It was
recognized through observation that indeed a langeunt of paper was being pitched
into the recycling bin next to the printer. Up@view of the contents in the recycling

bin, many print-outs had no relevance towards chass.

Gapsand WSE Mission and Goals

While having unlimited printing capabilities doast hinder the goal of the
Watson School to produce technically competenties; it does affect the Watson
School’s ability to fund other projects. Because tost of printing documents unrelated

to school work is so great, other viable projecésreot able to be funded.

Costs

At the current rate of paper and toner consumgtierWWatson School of
Education will be spending more than $3,000 peresten. If each student only used
their limit 10 print-offs per day, it would costeaWatson School a little more than $1,500
a semester. This is a conservative estimate bet¢hase numbers reflect the cost of
paper purchased specifically for the lab. In tgdhe graduate assistants often take
paper from the main office supply closet if theg ar a hurry or unable to fine the
technology lab assistant.



Intervention Design
Intervention One

This intervention strategy suggests institutingea/ printing system. This new
system would track the number of print-outs eadr uzade throughout the course of the
semester. Each user would receive a set numhmmtfouts per semester. The user
would be free to print whatever they would like lwguld be held responsible for any
print outs over 100. Once the balance of prinsdw#td been exhausted the user would
have the option of purchasing more print-outs r@asonable cost.

Phases of Intervention One

1. Director of Technology researches vendors and &dedccosts, solicits bids

2. DOT selects vendor and sets roll out date to ihs&al system

3. New system is rolled out; on-site training is offéto graduate students, DOT,
and technology lab assistant on the use and maimterof the system

Intervention One Example

Sarah enters the lab and sits down at one of timpuaters. She opens a word
document off of her flash drive and goes to FilexPand is asked to name the document.
Sarah then goes to the printer station where iseae&omputer monitor and ID card
reader. She slides her college ID through the rzader. The reader accesses a database
which keeps a balance of her printouts. If sheshasmaining balance she is able to
select her print job off of the screen and haywiitt. Upon printing her document that

number of pages is debited off of Sarah’s prinbact.

Intervention Two

In an attempt to resolve the lack of communicabetween the director of
information technology and the graduate assistamesommend that a formal policy be
implemented which will require graduate assistéamtdl out an electronic questionnaire
at the end of each shift. Questions will include:

* What time did you arrive?
* Approximately how many students utilized the lathaty?
* Were there any confrontations with students thasksuld know about?



* What type of assistance did you provide to stucdents
* Are there any software or hardware problems?

Intervention Three

Another possible intervention involves changinglteation of the printer from
the back of the room to near the front of the rownt to the graduate assistant’s work
station. This intervention would allow the printerbe more closely monitored by the
graduate assistants as each time someone primgdvthuld have to walk up to the front
and pick up the print-offs. Graduate assistantslevbe able to cancel jobs if they

noticed certain students printing off more thanrthmnit.

These interventions would affect all four of tiegdls of performance in the

following ways:

Organizational System

This intervention is costly because additional catapinfrastructure expertise
would be required. The Watson School would neeabtain assistance either from the
information technology group on campus or a cotdracThe dean would have to
believe in the project enough to allocate the funaess another funding source in the
form of a grant could be secured.

Management System

The director of information technology would haweatt as project manager and
facilitate bids from various vendors capable of pteting the work and would then

supervise the installation process.

The electronic questionnaire would allow the dioedf technology to be more
aware of the everyday events that occur in theHalefore making him a better manager.

Physical and Technical Systems



Additions would have to be made to the existingptedtogical infrastructure in
the form of a new server, computer monitor, caetieg, and database. Since the existing
technology infrastructure is strong the additidmaidware should not be a problem.
Human and Social Systems

The human and social system was the system wetmtist performance
problems and therefore has the most to gain frasnnkervention strategy. One major
performance gap involved the enforcement of th@dde print limit. Some graduate
assistants valiantly enforced this policy whilearthsimply ignored it. This intervention
proposal takes away the responsibility of enfor¢hmgpolicy from the graduate
assistants and places it on an objective electsystem. If implemented this new
system would assure equal enforcement of the pobicyatter what graduate assistant
was working.

Students who use the lab to print off papers alilb be better served with this
new electronic system. Instead of having to walbng lines or sift through piles of
wasted paper they will know exactly when their papell print. The student can send a
number of documents to the printer over the coafsa hour, get up slide their ID card
and print off all of their documents at the sameeti

Relationships between graduate assistants andrgtudill also become more
collaborative under this proposed interventionec&uise they are not worried about
getting in trouble for printing off too many pagstidents will gladly approach graduate
assistants for software assistance. A more callegivironment will prevail with the

free-flow of information.



Implement New Change I mplement

Formal location of automated
Communication | theprinter printing system
Policy

Feadsbility Analysis
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Formal Communication Policy



The implementation of a new formal communicatiohgyas very low risk and
cost and would have an immediate impact. The Isiggjeallenge would involve creating
the survey instrument. The Watson School alreadyahsite license for the software and
plenty of server space so it would only be a matfeequesting one of the graduate

assistants to create the survey.

Location of the Printer

Changing the location of the printer would alsovbey low risk and low cost. If
the graduate assistants were willing to take a raotige role, changing the location of
the printer would allow them to better enforce éixésting 10 page policy. Unfortunately
there would be no way to ensure students wereaming in during different graduate
assistant’s shifts and printing off their 10 pageuments. This intervention would also
punish students who may not visit the lab everyalay may need to print-off more than
10 pages at a sitting.

New Print System

Implementing a new print system is bar far bothrtteest costly and difficult to
implement of the three. It is also the best solufor everyone involved. Not only does
it take the responsibility away from the gradudtelents to police each student, but it
ensures each student receives an equal numbentdyis. The risks and costs are high
but so is the return on investment (ROI). Witpgraand toner cartridges steadily
increasing in price and student usage continuirgyae this new print system will have
paid for it self within two years. While reducitige amount of wasted resources is the
main priority, the implementation of this new praystem would also address many of
the other issues in the general computer lab imetpanimosity between graduate
assistants and students.



Evaluation

Formative Evaluation

Formative evaluation in the form of survey toalsl @bservations will occur at
major milestones throughout the intervention predessnsure that the appropriate
objectives are being met. Input will be soughtfrall stakeholders (students, graduate
assistants, the director of information technoldgghnology lab assistants, and the
administrative team). The formative evaluation Wwé used to gauge stakeholder

reaction to the intervention.

Summative Evaluation

A summative evaluation will occur six months attee intervention(s) has been
instituted to measure the true effectiveness optbgram. This comprehensive
evaluation will measure both the stakeholder reastas well as return on investment
and affect on the organizational, managerial, g@&sind technical, and human and

social systems.

Data Collection

Data will be collected initially using observatiand survey tools. These tools
will give the performance technologist an idea dfis going well and what needs to be
modified or improved. Anonymous and random surueiisbe given to various
stakeholders in an attempt to receive an even sagwith all stakeholder interests
being served. Observation will occur in the lalidentify stakeholder perception and
attitude toward the new system.

Both quantitative and qualitative data will beleoted during the summative
evaluation period. Surveys and observations wilistitute the qualitative data meant to
measure the attitudes of stakeholders. In addigualitative data in the form of purchase
orders for printer toner and paper, surveys, andmee reports generated thanks to the
automated print system will also be taken into aoto This quantitative and qualitative

data will be used to measure the impact of theetgion.



Analysis

The quantitative data will be analyzed using siaa$ programs. Qualitative data

will be analyzed in narrative form and organizedstakeholder category and relevance.



Appendix A

[ Dean of WSE ]

I_I
[ Director of Info Tech ]

[ Tech LaE) Assistan}

—[ Grad Assistant ]
—[ Grad Assistat ]
—[ Grad Assistat ]
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