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How exactly can we quantify how
teachers are using technology in the
classroom and the general academic
achievement that results from their
instructional technology (IT) practices?
As school systems nationwide plan their
purchases of additional hardware, soft-
ware, and related peripherals as well as
their related staff development activi-
ties, information about each school’s
current IT practices is critical. Recent
studies have found strong links among
technology, academic achievement,
staff development, and classroom in-
structional practices. Using test scores
from the 1996 National Assessment
of Educational Practices, for example,
Wenglinsky (1998) found that:

• Eighth graders whose teachers used
computers mostly for “simulations
and applications”—generally associ-
ated with higher-order thinking—
performed better on NAEP than did
students whose teachers did not.

• Eighth graders whose teachers used
computers mostly for drill and prac-
tice—generally associated with lower-
order thinking—performed worse.

• Fourth graders whose teachers used
computers mainly for math or learn-
ing games scored higher than did stu-
dents whose teachers did not.

• In both grades, students whose teach-
ers had professional development in
computers outperformed students
whose teachers did not.

Middleton (1998) found a statisti-
cally significant difference between stu-
dent performance on standardized test
scores and how teachers were imple-
menting technology in the classroom.
When teachers used higher levels of
technology to augment instruction, their
students had significantly better scores
on the Metropolitan Achievement Test
than did students whose teachers used
little or no technology in class.

Most research studies that have ex-
plored connections between IT and

academic achievement have concen-
trated on specific software delivery ap-
proaches such as integrated learning
systems (Brush, 1997; Clariana, 1996)
or software applications and their ef-
fects on learners. However, trying to de-
termine the effectiveness on learners of
every conceivable application from Ex-
cel to Kid Pix is both impractical and of
little benefit to educational technology.

To bridge the gap between technol-
ogy use and instruction and provide a
data-driven approach to staff develop-
ment and technology planning, the
Level of Technology Implementation
(LoTi) questionnaire was created. This
questionnaire is designed to determine
the level of a classroom teacher’s tech-
nology implementation by generating
a profile for the teacher across three
specific domains: LoTi, personal com-
puter use (PCU), and current instruc-
tional practices (CIP) (Moersch, 1995).

The PCU profile assesses each class-
room teacher’s comfort and proficiency
(e.g., troubleshooting simple hardware
problems, using multimedia applica-
tions) with microcomputers. The CIP
profile reveals the teacher’s inclination
toward instructional practices that are
consistent with a learner-based curricu-
lum design. Table 1 shows three devel-
opmental levels of instructional prac-
tices and the changes that occur as a
teacher moves from a subject-matter
approach to a learner-based instruc-
tional design.

The relationship between a teacher’s
LoTi profile and CIP is significant. As a
classroom teacher progresses from one
level to the next in the LoTi frame-
work, a corresponding series of changes
to the instructional curriculum can be
observed. The instructional focus shifts
from a teacher-centered to a learner-
centered orientation, while the use of
computers shifts from an emphasis on
isolated uses (e.g., drill-and-practice ap-
plications) to an expanded view of tech-
nology as a process, product, and tool

to help students find viable solutions to
real-world problems.

The LoTi questionnaire can generate
information about each teacher’s CIP,
PCU, and LoTi and thus help educa-
tors target specific follow-up interven-
tions that address each classroom
teacher’s current IT needs. In this way,
an overall staff-development program
can increase its efficiency and its effec-
tiveness. Research has found a statisti-
cally significant correlation among stu-
dents’ academic achievement, the
amount of professional development,
and a teacher’s LoTi. As mentioned ear-
lier, students whose teachers were using
a higher level of technology in their in-
struction scored much higher on stan-
dardized tests than did students whose
teachers used little or no technology in
the classroom.

Case Study
Teachers from a school cluster in the
Los Angeles Unified School District
(LAUSD) recently participated in a
technology audit using the LoTi ques-
tionnaire. More than 120 respondents
assigned scores to the LoTi’s 50 state-
ments using the following scale:

Score Description
0 Not Relevant or Applicable
1 or 2 Not True of Me Now
3, 4, or 5 Somewhat True

of Me Now
6 or 7 Very True of Me Now

For example, if a statement was
not true of the respondent’s classroom
IT practices now, then the statement
would be scored 1 or 2. If a statement
accurately described the respondent’s
classroom IT practices, then it would be
scored 6 or 7. The questionnaire consid-
ered neither the complexity of software
applications used at the school site nor
the frequency of their use. The informa-
tion reflected only the perceptions of
staff members who took the survey.
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Figure 1 shows the LoTi ranking for the 122 teachers from the school cluster who par-
ticipated in the technology audit. Based on their responses, 49% of the teachers’ high-
est level of instruction achieved a Level 2 classroom use of technology. This means that
technology-based tools supplement existing instructional program as tutorials, educa-
tional games, and simulations. The electronic technology is used as either extension
activities or enrichment exercises.

Approximately 28% of the teachers’ highest level corresponded with Level 4
classroom technology use. This means that technology-based tools are integrated
in a way that enriches students’ understanding of pertinent concepts, themes, and
processes. Technology—multimedia, telecommunications, databases, spreadsheets,
word processing—is perceived as a tool to identify and solve problems related to an
overall theme or concept.

Figure 2 shows the intensity of staff responses to each LoTi level. The average staff
member perceives Level 2 or Level 4A as somewhat true of their current classroom
technology practices. The remaining six levels generally ranked in the no-longer-
true-of-me category.
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Figure 3 displays the perceptions of the staff toward questions about their personal
computer use. Approximately 98% of staff members perceived their ability to use basic
software applications or troubleshoot routine computer problems as either not true or
somewhat true. Less than 2% selected the very true option regarding their ability to
use basic software applications or troubleshoot routine computer problems.

Figure 4.

Figure 4 displays the perceptions of the staff toward questions involving their CIP.
Approximately 39% of staff members did not perceive their current instructional
practices as aligning with a learner-based design (i.e., “Not True of Me Now”). Ap-
proximately 59% of them selected somewhat true about their classroom use of
learner-based approaches to instruction and assessment. Fewer than 2% of staff
members chose very true to describe their alignment to a learner-based design.

Findings
A summary of the findings from
this technology audit revealed the
following:

1. Approximately 49% of staff mem-
bers chose Level 2 as their highest
level of technology implementation.

2. The intensity of the staff ’s response
to the Level 2 implementation of
technology was at the lower end of
the somewhat true scale.

3. Approximately 30% of staff mem-
bers recorded their highest level of
technology implementation at
Level 4A or greater.

4. The intensity of the staff ’s response
to the Level 4A implementation of
technology was at the lower end of
the somewhat true scale.

5. The intensity of the staff ’s response
to the Level 4B, 5, or 6 implemen-
tation of technology was at the up-
per end of the not true scale.

6. Approximately 98% of staff mem-
bers rated their ability to use basic
software applications or trouble-

shoot routine computer problems
as either not true or somewhat true.

7. The remaining 2% of staff mem-
bers perceived their ability to use
basic software applications or
troubleshoot routine computer
problems as very true.

8. Approximately 39% of staff mem-
bers perceived their instructional
practices as aligning with a learner-
based design as not true.

9. Approximately 59% of staff mem-
bers perceived their instructional
practices as aligning with a learner-
based design as somewhat true.

10. The remaining 2% of staff mem-
bers rated their instructional prac-
tices as aligning with a learner-
based design as very true.

11. Approximately 11% of the staff
does not have access to computers
for instructional purposes.

Implications for Staff Development
The findings from the LoTi question-
naire for the school cluster in the
LAUSD clearly describe a staff that is

functioning at the lower end of the LoTi
and PCU domains and at the midrange
of the CIP domain. What types of pro-
fessional development and technology
purchases would be needed to advance
the staff to higher levels of technology
use? Based on the cluster’s profile, the
following recommendations would be
offered for the current school year.

1. Ensure that every classroom
teacher has at least one functional
computer and printer for instruc-
tion. The research showed that the
surveyed teachers do not have ad-
equate equipment. Staff members
who lack basic computer essentials
often become frustrated, resentful,
and apathetic about using technol-
ogy in the classroom.

2. Organize a series of interventions
for the lower LoTi-level staff mem-
bers. The interventions should
model specific strategies and tech-
niques for integrating higher-order
thinking skills with tool-based ap-
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based action model—for integrat-
ing a system’s approach to thinking
and reasoning skills with the com-
puters that are available.

5. Let these higher-level teachers
(approximately 30% of our respon-
dents) design model technology-
integration units that can be shared
with others throughout the school
cluster. This may improve these
teachers’ perceptions of their
ability to integrate and also
move them to a higher level of
technology implementation.

6. Make whatever staff-development
interventions are needed to in-
crease staff members’ confidence
in using and troubleshooting per-
sonal computers. This might, for
example, involve a computer lab
instructor designing minicourses to
increase each teacher’s proficiency
with a computer.

7. Perform needed staff interventions
to move a greater percentage of
teachers to a learner-based curricu-
lum design. Interventions consis-
tent with this recommendation
may involve authentic assessment
practices and experiential curricu-
lum design. Currently, 2% of staff
members perceived that their in-
structional practices aligned with a
learner-based design.

Conclusion
This article shows how the LoTi ques-
tionnaire can provide school systems
with a data-driven approach to IT deci-
sion making and the subsequent effect
of the approach on learners. Beyond its
utility as an IT “needs assessment,” the
LoTi questionnaire is also an account-
ability mechanism for school systems so
that they can justify their expenditures

plications on the available class-
room computers. For example,
techniques that would be consis-
tent with this recommendation in-
clude modeling the integration of
data analysis with classroom experi-
ments, field investigations, simula-
tions, and surveys using any avail-
able spreadsheet and graphing
program (e.g., LabQuest, Excel,
or AppleWorks—formerly
ClarisWorks). This approach
has four advantages:
a.  It reinforces important com-

plex thinking skills, including
problem solving, decision
making, scientific inquiry,
and inductive and deductive
reasoning.

b.  It is easily accessible and gen-
erally user-friendly (most com-
puters already have Apple-
Works or Excel installed
with a built-in tutorial).

c.  It lends itself to students ask-
ing lots of questions

d.  It can be seamlessly integrated
into the mathematics, science,
social studies, and language
arts standards.

3. Provide a series of interventions
for lower-level LoTi teachers that
model techniques for managing
existing classroom computers using
the concept of the one-computer
classroom. Many teachers place
too much emphasis on learning
an application than on exploring
meaningful and consequential out-
comes of the technology’s effects
on a learner.

4. Provide a series of interventions
for higher-level LoTi teachers that
model specific strategies and tech-
niques—such as an experiential-

for IT—computers, local area net-
works, and professional development—
in light of mounting public concern
that tax dollars are being encumbered
exclusively for technology. ■

Christopher Moersch,
chris@learning-quest.com
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