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Leaders Sharing

For Tech Leaders

Essential Skills 
of the K–12 CTO

The job of overseeing 
a school district’s 
technology program 

has grown exponentially in 
recent years as computers, 
the Internet, and other 
technology applications 
have become essential 
to the daily operation 
of schools. 

What are the essential 
skills needed to oversee a 

school district’s technology 
program? Th e Consortium for 

School Networking (CoSN) has 
undertaken a project to explore this 
question. Although actual job titles 
vary tremendously from one district 
to another (see By Any Other Name 
on p. 41), we will use Chief Technol-
ogy Offi  cer or “CTO” generically to 
refer to the main person or people 
responsible for technology leader-
ship and decision making in a school 
system. We also refer to the school 
district as the main organization for 
which a K–12 CTO works, although 
technology leaders responsible for a 
network of independent or parochial 
schools—or even a large, individual 
school—are likely to identify with 
the issues.

Leadership and Vision
Developing a shared vision and big-
picture perspective on a district’s goals 
is crucial to planning for meaning-
ful and eff ective uses of technology. 
Whether acting as a member of the 
executive cabinet or the leader of 
a technology team who reports to 
cabinet-level administrators, the CTO 
plays a key role in districtwide plan-
ning and goal setting. In this context, 
an eff ective CTO is one who is equal-
ly comfortable serving as a change 
agent and a consensus builder. 

By the CoSN 
K–12 CTO Council

Subject: Technology job skills

Standards: NETS•A I–IV (http://
www.iste.org)
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Technology leaders bring insight 
about ways in which the world is 
changing, the new tools that are 
available for teaching and learning, 
and the cutting-edge technologies 
that have yet to make their way out 
of R&D labs. An understanding of 
the technologically rich information 
society for which students must be 
prepared allows a CTO to serve as a 
change agent who helps fellow plan-
ners think beyond what is happen-
ing in schools today to what could 
or should be happening. What will 
students need to know and do in fi ve 
years? What changes are required in 
how the schools operate to prepare 
students for their future? 

At the same time, an eff ective 
CTO must work closely with a variety 
of constituents to develop consensus 
and buy-in. Th is means ensuring that 
communication is good between the 
techies and the non-techies and help-
ing to empower stakeholders—both 
internal and external—to shape and 
embrace a collective vision for the role 
of technology within the district.

Although maintaining knowledge 
and expertise about high-tech issues is 
important, it is essential for the CTO 
never to succumb to technology for 
technology’s sake. Instead, he or she 
must always keep in mind the key job 
of education—teaching and learning. 
In this way, the CTO needs to have a 
“leader as service provider” perspec-
tive, viewing information technology 
as a service business designed to sup-
port the district’s strategic goals.

Equally important, a CTO must 
share with other district leaders a pas-
sion for equity and a belief that suc-
cessful, technology-supported learn-
ing must take place for all students. 
Among other things, equity means 
providing school-based resources to 

By Any Other Name

There is a great deal of variety when it comes to the job titles used by districts to 
refer to their highest-level technology leaders. In many cases, the differences are 
simply a matter of semantics or historical chance, although some variables do 
refl ect the different roles technology leaders play from community to community.

Some district technology leaders hold cabinet-level positions, reporting directly to 
the superintendent of schools. The title attached to such a position might be Chief 
Information Offi cer, Associate Superintendent for Technology, or Chief Technology 
Offi cer. 

More frequently, the top technology leader is a Director or Executive Director of 
an area such as Educational Technology or Technology Services, reporting to a 
cabinet-level administrator such as an Associate Superintendent, Chief Operating 
Offi cer, or Chief Financial Offi cer.

Sometimes, technology leadership for a district is shared by two people with parallel 
roles and titles—one in charge of instructional technology and another (with a title 
such as Director of Information Technology) who oversees technology infrastructure 
and management applications.

that must be factored into budget-
ing for technology. It is essential for 
district planners to go beyond initial 
expenditures to determine the source 
of funds for ongoing support, equip-
ment upgrades, and future system 
expansion—and to recognize that 
technology planning is a dynamic 
process that needs frequent revisiting 
and rethinking. 

Team Building and Staffi ng
A staffi  ng strategy to support a dis-
trict’s technology plan cannot be de-
veloped as an afterthought; it should 
be an integral part of strategic plan-
ning from the very beginning. One 
technique for determining whether 
there is a good match between current 
personnel and future needs is to build 
and compare two organization charts. 

For starters, create an organization 
chart with necessary functions (e.g., 
data management, systems process-
ing, acceptance testing), including 
any new functions that have been 
identifi ed through strategic planning. 

help address the lack of availability 
of interactive technology in the 
homes of disadvantaged students, 
ensuring that special needs students 
benefi t from new technology imple-
mentations, and fi nding ways of 
distributing resources fairly among 
schools in the district. 

Planning and Budgeting
In addition to helping develop a dis-
trictwide vision for technology’s role, 
the CTO has primary responsibility 
for transforming that vision into a 
long-range plan. An eff ective frame-
work for such planning begins with 
strategic challenges—things that the 
district must do to be successful—and 
then moves on to more specifi c goals, 
objectives, and action plans.

Converting strategic plans and 
staffi  ng requirements into dollars and 
cents helps the CTO build the case 
for calculating the real costs of IT. 
Th is requires an understanding of 
Total Cost of Ownership (TCO) and 
the sorts of ongoing or recurring costs 
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Comparing this to a current org chart 
listing today’s staffi  ng and roles will 
help you identify gaps where func-
tions are now being neglected or ex-
cessive head counts where services are 
no longer needed.

Great teams require great leader-
ship—including the ability to lead 
by example. Th e CTO has to be a 
team player who is willing to share 
credit for successful projects. All 
members of the technology team 
should be given project management 
roles, and the groups closest to the 
point of technology implementation 
need to be given true ownership of 
decisions about the technology that 
most closely aff ects them.

Systems Management
Th e majority of a CTO’s time, 
especially in smaller districts, can 
be spent overseeing the day-to-day 
operation of the district’s IT systems. 
All of the project management and 
personal leadership skills described 
earlier come into play in the eff ective 
running of this large-scale enterprise, 
as does the need to be a perpetual 
learner. 

With the organization looking to 
the CTO for leadership on purchas-
ing decisions, software standards, sys-
tem reliability, infrastructure, network 
security, upgrades, maintenance, and 
support for the entire enterprise, it is 
necessary to keep up with a wide ar-
ray of frequently changing technolo-
gies. CTOs need to read constantly, 
subscribe to e-mail lists and discus-
sion groups, and be vigilant about 
watching the horizon for technology 
breakthroughs and trends. Th is means 
being astute observers of environ-
ments beyond K–12 education, 

including colleges, universities, and 
business, where the fi rst implementa-
tions of powerful new technologies 
often occur. 

Equally important, the CTO must 
recognize that it is impossible to be an 
expert on every aspect of technology. 
Building a great team, knowing when 
to delegate responsibility, and under-
standing how to oversee the work of 
team members without decreasing 
their sense of ownership are all just 
as important as developing personal 
expertise. 

Making sure that the various tech-
nology systems employed by a district 
are standardized and compatible with 
one another is one of the most chal-
lenging parts of a CTO’s job. Also 
important is vigilance about security 
issues and an understanding of the 
tools and techniques needed to pre-
vent the spread of viruses, intrusion 
by hackers, or other breaches of net-
work security.

A commitment to the true busi-
ness of education can lead to a chal-
lenging balancing act. As tempting as 
it might be to just say no, the CTO’s 
job is to fi gure out ways to support 
and integrate the best uses of technol-
ogy for teaching and learning while 
minimizing potential risks. Although 
this will sometimes entail asking con-
stituents to give up a favorite tool to 
transition to one that is more stable 
or easily integrated, the overall goal 
must be to make life easier for the 
instructional community, not for the 
technology support staff .

In the end, it falls to the CTO to 
ensure the smooth operation of the 
entire IT system, with opportunities 
for growth and minimal downtime. 
We must be committed to making 
sure that the technology is there and 
working when it is needed.

Information Management
Th e fact that a growing number of 
districts use the title chief informa-
tion offi  cer to refer to their highest-
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level technology leader is a refl ection 
of the crucial role information plays 
in today’s schools. Th e accountability 
movement and the powerful data-
gathering abilities of digital-age tools 
have combined to produce an infor-
mation culture in which data man-
agement is key to strategic planning.

On the instructional end, the 
CTO needs to be knowledgeable 
about the data-driven decision mak-
ing and be able to locate, customize, 
or create applications that make it 
easy for district educators to:

• Assess student progress, frequently 
and painlessly

• Generate comprehensive baseline 
data for each student, class, and 
grade level, for both performance 
and content standards 

• Analyze data so that it is easy to 
identify each student’s academic 
strengths and weaknesses

• Monitor gains in student profi cien-
cy on a continuous basis

• Plan new 
interventions for 
individual students, 
groups of students, classes, 
and/or grade levels using 
relevant, up-to-date 
information

• Provide for ongoing review 
and evaluation of all school 
improvement eff orts and 
intervention strategies

• Show per-pupil expenditures 
linked with measures of progress

Data management has long been 
part of the administrative side of the 
equation—with extensive databases 
used for student records, schedul-
ing, managing budgets, and keeping 
track of human resource issues. As 
data mining becomes an increasingly 
integral part of the instructional plan-
ning process, the CTO must lead the 
way in creating compatible systems 
that integrate and allow links to be 
made between the instructional and 

the administrative data. In such an 
integrated system, access needs to 
be real-time, with data elements and 
structures shared by all applications. 

Serving as an eff ective information 
offi  cer involves not only technical 
challenges but also human ones. In 
many districts, every department has 
developed its own systems, applica-
tions and business practices tailored 
to departmental needs. Th e CTO 

For Tech Leaders

It’s your assurance that a product or service has
demonstrated alignment with ISTE’s National

Educational Technology Standards (NETS).
You’ll find this Seal of Alignment on products,

services, and resources ISTE has rigorously
reviewed and determined meet specific NETS
for Students (NETS•S), Teachers (NETS•T),

and/or Administrators (NETS•A).

To date, more than 90% of states
already use NETS in their technology,

assessment, and/or curriculum plans. Visit
www.iste.org/standards to learn more.

Look for this Seal

Look for the ISTE NETS Review and Seal of Alignment
when evaluating your Ed Tech purchases.
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must be able to take a wide-angle 
view of all of the data needs of the 
organization as a whole—and then 
apply interpersonal skills to helping 
all stakeholders understand how they 
will benefi t by migrating to a new, 
integrated data management system.

Business Leadership
Typically, the CTO advises the su-
perintendent or CFO on technology 
expenditures. Th e CTO oversees the 
selection of technology items, reviews 
requisitions for their purchase, and 
exercises authority to approve, amend, 
or reject purchases based on compat-
ibility with district goals and needs.

In making such purchasing deci-
sions, the CTO must ensure that the 
district is getting its money’s worth. 
With declining budgets, it is parti-
cularly necessary for today’s CTO 
to be a great fi scal manager, establish-
ing metrics to be used as effi  ciency 
guides and help determine return 
on investment. 

Along these same lines, it is impor-
tant for the CTO to cast a critical eye 
on potential technology expenditures 
to determine if they are really needed. 
Th is means playing devil’s advocate 
and pushing others on the technol-
ogy planning team to justify the value 
of new and expensive purchases—in 
other words, to answer the question 
“Couldn’t we do it just as well, and less 
expensively, without this technology?” 

When convinced that a particu-
lar technology use really is key to a 
district’s strategic goals, the CTO 
is often called upon to don another 
business hat—that of public relations 
offi  cer for technology endeavors. In 
this role, the CTO is responsible for 
articulating, to both internal and 
external stakeholders, a systemic vi-
sion for where the district is headed. 
Communicating regularly with com-
munity leaders and participating in 
local business organizations keeps vis-
ibility for school technology programs 
high and helps build support that will 

stand the district in good stead when 
it comes to bond referendums and 
other initiatives requiring community 
support.

In addition, building eff ective 
partnerships with businesses, univer-
sities, or associations that can off er 
fi nancial and intellectual support is 
a key role for the CTO. Similarly, it 
is important to develop close work-
ing relationships with technology 
vendors—including information 
exchanges, pilot projects, and other 
win-win arrangements.

Education and Training
Professional development is a cru-
cial, often underfunded, aspect of a 
district’s technology program. Th e 
CTO has the responsibility to oversee 
districtwide, technology-related staff  
development eff orts—from ensuring 
a suffi  cient budget through the imple-
mentation and assessment process. 
Successful coordination in this area 
involves an awareness of the latest 
thinking about eff ective professional 
development. 

Th ough the top priority of 
technology-related professional 
development should be to help teach-
ers maximize their eff ectiveness, staff  
development eff orts can not stop 
there. Technology competencies 
should be identifi ed for all employee 
groups and the opportunities to im-
prove these necessary skills should be 
widely available. Participants should 
be involved in the needs assessment 
process, as should department leaders. 

Ethics and Policies
An eff ective CTO understands the 
social, legal, and ethical issues related 
to technology and models responsible 
decision making with regard to these 
areas. For starters, the CTO oversees 
the creation, revision, and enforce-
ment of the district’s Acceptable Use 
Policy (AUP). Th is involves building 
consensus around key issues related 
to appropriate uses of the Internet 

and e-mail, as well as communication 
with all parties about what is expected 
of them.

Th ough many districts believe that 
education and enforcement of the 
AUP are the most important ways 
of keeping students away from inap-
propriate digital content, technology-
based fi lters and controls are increas-
ingly a part of the school technology 
scene. Legal mandates for fi ltering, as 
well as increasingly aggressive tactics 
by groups promoting inappropriate 
content, all contribute to the need for 
technology-based protection. Being 
thorough about selecting and moni-
toring such tools is an important part 
of a CTO’s job.

It is also essential to be knowledge-
able and vigilant about a variety of 
other issues related to technology use. 
Th e CTO must participate in the 
development of policies that clearly 
enforce privacy, confi dentiality, and 
copyright law as well as assign own-
ership of the district’s intellectual 
property. All of these issues need to be 
explored as they relate to multimedia 
projects, district Web sites, e-mail 
correspondence, peer-to-peer sharing, 
and other uses of emerging technolo-
gies. Finally, the CTO needs to be in-
volved in setting policy and standards 
involving such things as environmen-
tally safe and healthy practices in the 
use of technology. 

To ensure the success of such en-
deavors, the CTO must work closely 
with a variety of departments. Al-
though the technology division may 
be authorized to create and publicize 
standards, enforcement is likely to 
be the responsibility of campus and 
department leaders. It is, therefore, 
essential to collaborate eff ectively at 
every step—from planning through 
follow-up.

Communication Systems
Communicating with all members 
of the educational community is key 
to any school or district leader’s role. 
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Th e CTO has the chance—and 
the responsibility—to hone the 
tools with which these sorts of infor-
mation exchanges happen. In fact, 
technology-enhanced communication 
with stakeholders, including students, 
staff , and community members, pro-
vides one of the most tangible meth-
ods of demonstrating the value of 
technology resources. 

Leveraging the expanding number 
of community members who have ac-
cess to the Internet, the CTO should 
ensure that school Web sites provide 
curriculum resources, such as online 
databases, to students. At the same 
time, Web and e-mail communica-
tions should off er information to 
parents regarding school events and 
student grades, performance, and at-
tendance. Th e CTO needs to work 
closely with curriculum leaders and 
principals to ensure that teachers have 
the necessary training to provide and 
regularly update this information. 

Even the humble telephone comes 
increasingly under the purview of 
the CTO. Automated out-calling 
systems play an important role in 
notifying parents of important events 
or student absences, voice mail boxes 
for staff  members further commu-
nications with families who do not 
have e-mail access, and voice-based 
homework help lines can be used 
from home by students who need 
assistance. With analysts expecting 
voice and data networks to become 
increasingly integrated into seamless 
communications systems, leaders 
will fi nd themselves with ever-more-
powerful ways of supporting the ex-
change of information.

Ultimately, the CTO is respons-
ible for ensuring that technology-
supported communications methods 
are reliable and available at all times, 
through the purchase of appropriate 
hardware, applications, and sup-
port. Th e CTO must also provide 

guidelines for the use of each of these 
communication resources and should 
work collaboratively with other de-
partments to ensure eff ective imple-
mentation of these same resources 
in daily operations.

In summary, the K–12 CTO 
must be a skilled administrator, a 
knowledgeable educator, an eff ective 
communicator, and a technologically 
savvy individual who can work with 
all district staff  at all levels within the 
organization. 

Th is is an excerpt from the fi rst 
in a series of papers that make 
up the 2004 CoSN Com-
pendium, a collection of re-

sources for members of the Consortium for School 
Networking (http://www.cosn.org), a national 
nonprofi t organization that promotes the use of 
information technologies in K–12 education to 
improve learning. Contributors include Sheryl 
Abshire, Charlie Garten, Jim Hirsch, Katie 
Lovett, Bailey Mitchell, Bob Moore, Robert Nel-
son, John Porter, Dave Richards, Charles Th omp-
son, and Ed Zaiontz (CTO Council chair). 

Ed Tech 
Policy
Needs
YOUR
Input!

Nobody knows better than YOU exactly how Ed Tech policies and budgets
play out in the classroom.YOU know what kinds of projects and technologies
motivate students and improve outcomes.

But what can you DO about policy decisions? Plenty—especially if you join
with ISTE members and partners in our strategic initiatives.

• Use the Ed Tech Action Network, an
online advocacy resource developed jointly
by ISTE and CoSN, with tools and tips for
sharing your expertise with lawmakers. See
www.edtechactionnetwork.org for position
papers, sample letters, and more!

• Learn advocacy skills at NECC and targeted ISTE Affiliate conferences!
Ask at ISTE and Affiliate booths for the latest schedule.

• Stay informed with Washington Notes, a timely and relevant update for
ISTE members on key legislative issues prepared by our legislative experts.

Contact Don Knezek, ISTE’s CEO, at dknezek@iste.org to learn more about
how you can make a difference!

membership > advocacy

Ed Tech 
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