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Universal Design for Learning (UDL) is a framework that
has important implications for technology use in the class-
room. UDLmeans, among other things, proactively valuing
academic diversity in ways that enhance access, engage-
ment, and learning outcomes. One of the mantras of UDL
is that instructional design that is deliberately created
for individuals with disabilities often provides significant
benefits to all students. The essence of UDL involves three
components:

» Multiple means of representation to give learners various
ways of acquiring information and knowledge;

» Multiple means of expression to provide learners with al-
ternatives for demonstrating what they know; and

Multiple means of engagement to tap into learners' in-
terests,to challenge them appropriately, and to motivate
them to learn.

» Overview of Step 7: Revisions. Based on findings
from Step 6, teachers make any changes that are needed
to achieve even better results in terms of student
outcomes.

Now we turn to a more detailed look at each of these
focuses. The following sections tell how to implement each
step in the model.

Phase 1: Analysis of Learning
and Teaching Heeds
This phase in integrating technology requires analyzing
classroom problems and how technology-based strategies
could address them. This section will give a detailed de-
scription of the Phase 1 analysis steps and an explanation
of why each is necessary.Also see Phase 1of the Technology
Integration Example, which shows how to implement this
phase of the model.

Step 1: Determining relative advantage. Every teacher
has topics-and sometimes whole subject areas-that he or
she finds especiallychallenging to teach. Some concepts are so
abstract or foreign to students that they struggle to under-
stand them; some students find some topics so boring, te-
dious, or irrelevant that they have trouble attending to them.
Some learning requires time-consuming tasks that students

Traditionally, when educators fail to recognize that 25 to
50%of the students in their classroom may not read at grade
level. they distribute textbooks that have a readability level
above grade level. However, using the principle of multiple
means of representation, an educator plans instruction to
provide access to digital text so that students can manipu-
late the physical nature of the text (e.g ..change the font size,
color contrasts). as well as alter the cognitive difficulty by using
tools such as text-to-speech (e.g ..www.vozme.com) or auto-
summarization (e.g., www.textcompactor.com).

Learn more about universal design for learning in order to
understand its applications for your own classroom by visiting:

» Teaching Every Student in the Digital Age: http:/ /
www.cast.org/teachingeverystudent/ideas/tes

» Teaching Every Student Blog: http://teachingevery
student.blogspot.com

Contributed by Dave Edybum

resist doing. Good teachers spend a lot of time trying to meet
these challenges by making concepts more engaging or easier
to grasp, or making tasks more efficient to accomplish.

Technology-based strategiesoffer many unique benefits to
teachers as they look for instructional solutions to these prob-
lems. Time and effort are required to plan and carry out tech-
nology-based methods, however, and sometimes additional
expense is involved aswell. Teachers have to consider the ben-
efits of such methods compared to their current methods and
decide if the benefits are worth the additional effort and cost.

As mentioned earlier, Everett Rogers (2004) refers to
this decision as seeing the relative advantage of using a new
method. Table 2.7 lists several kinds of learning problems
and technology solutions with potential for high relative
advantage to teachers. However, these lists are really just
guidelines. Being able to recognize specific instances of
these problems in a classroom context and knowing how
to match them with an appropriate technology solution re-
quire knowledge of classroom problems, practice in address-
ing them, and an in-depth knowledge of the characteristics
of each technology. Deciding whether to integrate technol-
ogy requires answering the following two questions about
technology's relative advantage in a given situation:

» What is the problem? To make sure a technology
application is a good solution, begin with a clear
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Table 2.? Technology solutions with Potential for High Relative Advantage
Learning Problem

Concepts are new, foreign (e.g.,
mathematics, physics principles).

Concepts are abstract, complex
(e.g., physics principles, biology
systems).

Time-consuming manual skills
(e.g., handwriting, calculations, data
collection) interfere with learning
high-level skills.

Students find practice boring (e.g.,
basic moth skills, spelling,
vocabulary, test preparation).

Students cannot see relevance of
concepts to their lives (e.g., history,
social studies).

Skills are "inert: i.e., students can do
them but do not see where they
apply (e.g., mathematIcs, physics).

Students dislike preparing research
reports, presentations.

Students need skills in working
collaboratlvely, opportunities to
demonstrate leaming in alternative
ways.

Technology Solutions Relative Advantage

Graphic tools. simulations. video-
based problem scenarios

Visual examples clarify concepts and
applicatipns.

Math tools (Geometer's SketchPad).
simulations. problem-solving software.
spreadsheet exercises. graphing
calculators

Tool 'software (e.g., !ord proCeSSi~9'
sprecdsheets) and probeware

Drill-emd-proctlce softwClre,
instructional gamest'

Attention-getting displays, immediqte·
feedback, and interaction combine

Simulations. problem-solving software.
video-based problem scenarios.
student developmemf of web pages.
multimedia products.<

Project-based learning using these
tools establishes clear links between
skills and real-world problems.

Student development of desktop-
published and web page/multimedia
products

Provides format in Wh.lchgroup work
makes sense: students can work
together 'virtually'; students make
different contributions to one product
based on their strengths.

Student development of desktop-
published and web'pge/multimedia
products

Students need te.chnologlcal
competence in preparation for the
workplace.

Teachers have limited tIme for
correcting students' individual
prQctlce Items.

consumable materials (e.g., science
lobs, workbooks).

Students need quick access to
information and people not locally
available.
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Illustrates and provides proctice in
skills and tools students will need in

multimedia software

Drill-and-practice software, handheld
computers with assessment software frees teachers for work with students.

Provides structured, self-paced
learning environments.

Provides structured. self-paced
environments fo~ indlvlduol review of

Materials are reusable: saves money
on purchasing new copies.

Internet and email projects:
multimedia encyclopedias and
atlases

Information is faster to access; people
are easier, less expensive to contact.
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statement of the teaching and learning problem. This
is sometimes difficult to do. It is a natural human
tendency to jump to a quick solution rather than
to recognize the real problem. Also, everyone may
not see a problem the same way. Use the following
guidelines when answering the question, "What is the
problem?"

• Do not focus on nonuse of technologies-
Remember that knowing how to use a technology
appropriately is part of a solution, not in itself a
problem to solve. Therefore, avoid problem state-
ments like "Students do not know how to use
spreadsheets efficiently," or "Teachers are not hav-
ing their students use the Internet." Not having
the skills to use a technology (e.g., a spreadsheet
or the Internet) is an instructional problem, but
not the kind of teaching/learning problem to be
considered here. It is sometimes true that teachers
are given a technology and told to implement it. In
these situations, they must decide if there is a real
teaching or learning problem the new resource can
help meet. If teachers have a technology available
and choose not to use it, however, it may mean they
can see no relative advantage to using it; nonuse of a
technology is not in itself a problem to address with
the TIP Model.

• Look for evidence-Look for observable indications
that there really is a problem. Examples of evidence
include the following: students consistently achieve
lower grades in a skill area, a formal or informal
survey shows that teachers have trouble getting stu-
dents to attend to learning tasks, or teachers observe
that students are refusing to turn in required assign-
ments in a certain area.

» Do technology-based methods offer a solution with
sufficient relative advantage? Analyze the benefits of
the technology-based method in light of the effort and
cost to implement it, and then make a final decision.
First, use the following guidelines to help determine
whether your methods should be primarily directed or
constructivist:

• Use directed strategies when students need an ef-
ficient way to learn specific skills that must be as-
sessed with traditional tests.

• Use constructivist strategies when students need to
develop global skills and insights over time (e.g., co-
operative group skills, approaches to solving novel
problems, mental models of highly complex topics)

TECHNOLOGY INTEGRATION [HAMPLE 2.1

PHASE 1: ANALYZING LEARNING
AND TEACHING NEEDS
Mia wanted to incl.ude more meaningful multicultural
activities in the social studies curriculum. She and the
other social studies teachers in her school focused
primarily on studying various holidays and foods from
other cultures. They sponsored an annual International
Foods smorgasbord event thqt was very popular with
the students. but she doubted it taught them much
about the richness of other cultures or why they should
respect qnd cppreclote cultures different from their
own. She sometimes overheard her students making
disparaging comments about people of other nationali-
ties. Mia felt a better approach to multicultural educa-
tion might help. but she wasn't sure she had enough
background knowledge to bebble to develop a more
meaningful project.

Mia concluded that she could follow a model
she heard about while attending a workshop the
previous summer. At the workshop, teachers at an-
other school district described an online project with
partner schools in countries around the world. One
teacher told about her partners in Israel and Spain.
She soldstudents exchanged information with deSig-
nated partners and answered assigned questions to
research each other's backgrounds and locales. Then
they worked in groups on travel brochures or booklets

. to email to each Qt~er. They even took digital photos
of themselves to sJnd. It sounded like a great way for
kids to learn about other cultures in a meaningful way
while also learning some geography and civics. The
teachers in the wprkshop remarked that it was diffic It
to demean people who look and talk differently from
you when you've worked with them and gotten to know
them. Mia was so impressed with the online project
they described that she decided to try it out in her
own classroom: even though she didn't know anything
about digital cameras or the online resources used in
the project. She knew some information about some
of the cultures they would be studying, but not all she
would need to know. However, she felt she could struc-
ture a good curriculum around these activities. once
she knew about what was needed.

PHASE 1 ANALYSIS QUESTIONS

1 .What is the problem Mia wants to address?
2.What evidence does she have that there is a problem?
3.What would be the relative advantage of the method
she is proposlnq?

4. In what ways does she hope this method will be better
than previous Ones?

5.What deficits does she have in technology. content. and
pedagogical knowledge?

6. How could she go about addressing these needs to
improve her Tech-PACK?
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and when learning may be assessed with alternative
measures, such as portfolios or group products.

Then examine the needs and integration strategies described
in Tables 2.3 through 2.5, and determine which onets) ap-
ply for the situation. Select one that seems to be a good
match to the problem and situation you have identified in
your own classroom. Use the following guidelines to answer
the question, "Is technology a good solution?"

» Estimate the impact-Consider the benefits others
have gained from using the technology as a solution. Is
it likely you will realize similar benefits?

» Consider the required effort and expense-How
much time and work will it take to implement the
technology solution? Is it likely to be worth it?

Step 2: Tech-PACK assessment. Next, teachers self-assess
their ability to carry out the integration strategy they have
chosen. They analyze the intersection of the three knowl-
edge domains-content, pedagogy, and technology-by re-
flecting on the following questions:

» What is my content knowledge (CK)? Information
in some content areas (especially in sciences and social
studies) changes frequently, as do state content stan-
dards. As teachers think about topics they are about
to teach (or teach again), they reflect on whether
they know the latest, most up-to-date information
about the content and the standards their students
must meet. If the topic is assessed through a state-
mandated exam, teachers can review study guides and
other prepared materials to make sure they know con-
tent at the required depth they will need in order to
develop an effective lesson. If they find they do not
know the content information as well as they need
to, they must go to the required authority (tests, etc.)
and acquire the new content knowledge they need.

» What is my knowledge of pedagogy (PK)? Every
content and skill area has a body of knowledge about
how best to teach it. Each field updates its pedagogi-
cal knowledge over time by reporting new research
and experiences. Some of this accumulated knowledge
on best pedagogical practices can be found in teacher
manuals that accompany textbooks or other instruc-
tional materials, but more recent information may be
available in journals or teacher magazines. fu; teach-
ers consider these new methods, they also reflect on
whether they know enough about them to implement
them in their classroom. If they feel deficient in this
area, they may need to synthesize the newly available

best practices and prepare more planning notes than
they normally would on how best to engage students,
show examples, illustrate concepts, provide practice,
and so on.

» What is my knowledge of technology (TK)? New
technologies, especially those that are computer-based
and online, tend to emerge frequently, making it chal-
lenging for teachers to keep up with skills and tech-
niques they need to know to take advantage of them.
Many of these technologies were not introduced in
teachers' preparation programs or have come into use
since teachers left their preparation programs. In ad-
dition, even "older" technologies that teachers already
learned tend to change on a regular basis. For ex-
ample, the programs in the most recent version of
the Microsoft Office suite look and act much differ-
ently from those in the previous version. As teachers
consider various technology integration strategies, they
may need to read up on new or updated technology
products and consider what they will need to learn
about them to employ them efficiently and help stu-
dents learn how to use them. Some of this new in-
formation is available in product manuals, but some
requires teachers to obtain professional development
or assistance from others teachers who have learned
the technologies.

Phase 2: Planning for Integration
This phase in integrating technology requires making deci-
sions about outcomes and how they will be assessed, and
about how to arrange and carry out integration strategies.
This section will give a detailed description of Phase 2 steps
and an explanation of why each is necessary.Also see Phase 2
of the Technology Integration Example, which shows how
to implement this phase of the model.

Step 3: Decide on objectives and assessments. Writing
objectives is a good way of setting clear expectations for
what technology-based methods will accomplish. Usually,
teachers expect a new method will improve student behav-
iors-for example, that it will result in better achievement,
more on-task behaviors, or improved attitudes. Sometimes,
however, changes in teacher behaviors are important-for
example, saving time on a task. In either case, objectives
should focus on outcomes that are observable (e.g., dem-
onstrating, writing, completing), rather than on internal
results that cannot be seen or measured (e.g., being aware,
knowing, understanding, or appreciating).

After stating objectives, teachers create ways to assess
how well outcomes have been accomplished. Sometimes,
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)) Computer schedule-Mia had a classroom workstation
consisting of five networked computers. each with an
Internet connection. so she set up a schedule for small
groups to use the computers. She knew that some stu-
dents would need to scan pictures. download image
files from the digital camera. and process those files
for sending to the partner schools. so she scheduled
some additional time in the computer lab for this work.
She thought that students could do other work in the
library/media center after school if they needed still
more time.

PHASE 2 ANALYSIS QUEsnONS (SET 3)

1. If Mia wanted to do a demonstration end display of
the project website to the whole clas~.at once. what
resource(s) would she have to arrange to do this?

2. Mia was concerned about students revealing too much per-
sonal information about themselves to people in their part-
ner schools. What guidelines should she give them about
information exchanges to protect their privacy and security?

3. If the network or Internet access were interrupted for a day;
what could Mia have the students d0 to make good use of
their time during the delay?

Advanced Survey: http://www.advancedsurvey.com/sur.vey$

Survey Monkey: http://www.surveymonkey.com

Zoomerang: http://www.zoomerang.com

SurveyMethods: http://www.surveymethods.com

Kathy Schrock's assessment and rubric sites:
"ttp://school.discoveryeducation.com/schrockguide/ assess.html

Quiz Generator: http://www.qulzgenerator.org

Content Generator: http://www.contentgenerator.net/multlplecholce to
practice creating documents that you will use In the classroom

Easton's list of quiz-maker sites and other free resources:
http://eleaston.com/qulzzes.html

they can use existing rests and rubrics. In other cases, they
have to create instruments or methods to measure the be-
haviors. (See the Open Source feature for some free tools to
support assessment.)

Here are a few example outcomes, objectives (which are
used to state outcomes in a measurable form), and assess-
ment methods matched to the outcomes:

)) Higher achievement outcome-Overall average per-
formance on an end-of-chapter test will improve by
20%. (Assessachievement with a test.)

)) Cooperative work outcome-All students will score
at least 15 out of 20 on the cooperative group skill ru-
bric. (Use an existing rubric to grade skills.)

)) Attitude outcome-Students will indicate satisfaction
with the simulation lesson by an overall average score
of 20 out of 25 points. (Create an attitude survey to
assesssatisfaction.)

)) Improved motivation-Teachers will observe bet-
ter on-task behavior in at least 75% of the students.
(Create and use an observation sheet.)
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This phase in integrating technology requires answering two
questions about outcomes and assessment strategies:

» Question 1: 'What outcomes do I expect from using
the new methods? Think about problems you are try-
ing to solve and what would be acceptable indications
that the technology solution has succeeded in resolving
them. Use the following guidelines:

• Focus on results, not processes-Think about the end
results you want to achieve, rather than the pro-
cesses to help you get there. Avoid statements, like
"Students will learn cooperative group skills," that
focus on a process students use to achieve the out-
come (improved cooperative group skills). Instead,
state what you want students to be able to do as
a result of having participated in the multimedia
project-for example, "Ninety percent of students
will score 4 out of 5 on a cooperative group skills
rubric."

• Make statements observable and measurable-Avoid
vague statements, like "Students will under-
stand how to work cooperatively," that cannot be
measured.

» Question 2: 'What are the best ways of assessing
these outcomes? The choice of assessment method de-
pends on the nature of the outcome. Note the follow-
ing guidelines:

• Use written tests to assessskill achievement outcomes-
Written cognitive tests (e.g., short answer, multiple
choice, true/false, matching) and essay exams re-
main the most common classroom assessment strat-
egy for many formal knowledge skills.

• Use evaluation criteria checklists to assesscomplex tasks
orproducts-When students must create complex
products, such as multimedia presentations, reports,
or web pages, teachers may give students a set of
criteria that specify the requirements each product
must meet. Points are awarded for meeting each
criterion.

• Use rubrics to assesscomplex tasks or products-
Rubrics fulfill the same role as evaluation criteria
checklists and are sometimes used in addition to
them. Their added value is giving students descrip-
tions of various levels of quality. Teachers usually
associate a letter grade with each level of quality
(Level 5 = A, Level 4 = B, etc.).

• Use Likert scale-type surveys or semantic differen-
tials to assessattitude outcomes-When the desired
outcome is improved attitudes, teachers design a

survey in Likert scale format or with a semantic
differential. The teacher sums the item scores to
obtain a measure of student perceptions. A Likert
scale is a series of statements that students use to
indicate their degree of agreement or disagreement.
For example:
I like writing more when I use word processing.
(Circle one of the following numbers.)

Strongly Agree
agree
1 2

Disagree Strongly
disagree

4 5

No
opinion

3
In a semantic differential, students respond to a
question by checking a line between each of sev-
eral sets of bipolar adjectives to indicate their level
of feeling about the topic of the question. For
example:
"How do you feel about math?" Check the line clos-
est to the adjective that describes your feeling.
Warm Cold?
Happy Sad?

Strong Weak?

» Use observation instruments to measure frequency of
behaviors-For example, if teachers wanted to see an
increase in students' use of scientific language, they
could create a chart to keep track of this use on a daily
basis so they could track baseline performance and im-
provement over time.

Step 4: Design integration strategies. Teachers make
many design decisions as they integrate technologies into
teaching, including single-subject vs. interdisciplinary
approach, grouping strategies, and sequence of learning
activities. What usually drives these design decisions is
whether the learning environment will be primarily di-
rected (a teacher or expert source presents information
for students to absorb) or primarily inquiry based or con-
structivist (students do activities to generate their own
learning). In light of this decision, which you made in
Step 1, consider each of the following implementation
decisions:

» Question 1: 'What kind of content approach is
needed? Should the approach be single subject or inter-
disciplinary? Sometimes school or district requirements
dictate this decision, and sometimes teachers combine
subjects into a single unit of instruction as a way to
cover concepts and topics they may not otherwise have
time to teach. Most often, however, interdisciplinary
approaches are used to model how real-life activities
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require the use of a combination of skills from several
content areas.

» Question 2: What grouping approach should I use?
Should the students work as individuals, in pairs, in
small groups, or as a whole class?This decision is made
in light of how many computers or software copies are
available, as well as the following guidelines:

• Whole class: For demonstrations or to guide whole-
class discussion prior to student work

• Individual: When students have to demonstrate in-
dividual mastery of skills at the end of the lesson or
project

• Pairs: For peer ruroring, higher ability students
work with those of lesser ability

• Small group: To model real-world work skills by
giving students experience in cooperative group
work

» Question 3: How can I prepare students adequately
to use technologies? When designing a sequence of
activities that incorporates technology tools, be sure to
leave enough time for demonstrating the tools to stu-
dents and allowing them to become comfortable using
them before they do a graded product.

Step 5: Prepare the instructional environment. If
teachers could obtain all of the teaching resources they
needed whenever they wanted them, they would make
all the planning decisions described here after they had
decided on the best instructional strategies in Step 1. In
practice, however, teachers make many Step 1 and Step 5
decisions at the same time, since most usually decide how
they will teach something in light of what is available for
teaching it. Effective technology use means making sure
that the instructional environment meets all of the follow-
ing essential conditions required for successful technology
integration:

» Adequate hardware, software, and media-Enough
computers are available, and there are sufficient legal
copies of instructional resources.

» Time to use resources-Hardware and enough legal
copies of software have been obtained or scheduled for
the time needed.

» Special needs of students--Provisions have been
made for access by students with disabilities and for all
students' privacy and safety.

» Planning for technology use-Teachers are familiar
enough with the hardware and software to use it ef-
ficiently and do necessary troubleshooting; they have

allowed time for testing and backup of files; they have
a backup plan in the event technology resources fail to
work as planned.

This step requires answering three questions about prepar-
ing an instructional environment that will support technol-
ogy integration:

» Question 1:What equipment, software, media, and
materials will I need to carry out th~ instructional
strategies? As you create ways to stretch scarce re-
sources, be sure that your strategies are ethical and in
keeping with the reasons you chose a technology-based
solution in the first place. Some guidelines:

• Computers-If there are not enough comput-
ers available to support the individual format
you wanted, consider organizing the integration
plan around student pairs or small groups. Also
consider having computer and noncornputer
learning stations that individuals or groups cycle
through, completing various activities at each
one. However, if students must master skills on
an individual basis, consider scheduling time in
a computer lab when all students in the class can
use resources at once.

• Copies ofsoftware and media-Unless a software
or media package specifically allows it, making
copies of published software or media is illegal,
even if copies are used on a temporary basis.
Inquire about education-priced lab packs and site
licenses.

• Access to peripherals-In addition to computers,
remember to plan for adequate access to printers,
printer paper, and any other needed peripherals
(e.g., probes, handhelds).

• Handouts and other materials-Prepare and copy (or
post) necessary support materials. Unless learning
to use the software without guidance is a goal of the
project, consider creating summary sheets to remind
students how to do basic operations.

» Question 2: How should resources be arranged to
support instruction and learning? Guidelines here
include:
• Access by students with disabilities-For students

with visual or hearing deficits, consider software or
adaptive devices created especially to address these
disabilities.

• Privacy and safety issues-School students should
never use the Internet (including social networking
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sites) without adult supervision and should never
participate in unplanned chat sessions. If possible,
firewall software should be used to prevent acciden-
tal access to inappropriate sites.

,
» Question 3: What planning is required to make sure

technology resources work well? Guidelines here
include:

• TroubleshootinrComputers, like all machines, oc-
casionally break down. Learn simple diagnostic pro-
cedures so you can correct some problems without
assistance.

• Test runs and backup plans-Leave sufficient
time to learn and practice using resources before
students use them, but also tryout the resources
again just before class begins. Have a backup
plan in case something goes wrong at the last
minute.

Phase 3: Post-Instruction
Analysis and Reuisions
This section will give a detailed description of Phase 3 steps
and an explanation of why each is necessary.Also see Phase 3
of the Technology Integration Example, which shows how
to implement this phase of the model.

As teachers complete a technology-based project with
students, they begin reviewing evidence on how success-
ful the strategies and plans were in solving the problems
they identified. They use this evidence to decide what
should be changed with respect to objectives, strategies,
and implementation tasks to ensure even more success
next time.

Step 6. Analyze results. To do a post-instruction analysis,
teachers look at me following issues:

)) Were the objectives achieved? This is me primary
criterion of success for the activity. Teachers review
achievement, attitude, and observation data they have
collected and decide if the technology-based method
solved the problem(s) they had in mind. These data
help them determine what should be changed to make
the activity work better.

)) What do students say? Some of the best suggestions on
needed improvements come from students. Informal
discussions with them yield a unique "consumer" focus
on the activity.

)) Could improving instructional strategies improve
results? Technologies in themselves do not usually

I

TECHHOlOGY IHTEGRATIOH EHAmPLE 2.3

PHASE 3: EUAlUATE AHD REUISE
IHTEGRATIOH STRATEGIES
Mia was generally pleased with the results of the multi-
cultural project. According to the semantic differential.
most students showed a major improvement in how they
perceived people from the country they were studying.
Students she had spoken with were very enthusiastic
about their chats and email exchanges. Some group
brochures and booklets were more polished than oth-
ers, but they all showed good insights into the similarities
and differences between cultures, and every group had
met the rubric criteria on content. The web searches they
had done seemed to have helped a lot. One thing that
became clear was that production work on their pub-
lished products was very time cOAsuming; in the future t~~
schedule would have to be changed to allow more time.
Mia also realized she had to stress that the deadlines are
firm. Students would search for and take digital photos
forever if she let them, and that put them behind on doing
their products and left little time to discuss their findings
on comparisons of cultures. Results varied on the short-
answer test on the government and geography of the
countrr being studied. Only about half the students met
the 80%criterion. Mia realized she would have to schedule
a review of this information before the test. She decided
to make this a final group task after the production work
was done.

PHASE 3 ANALYSIS QUESTIONS

1.Although all of Mia's groups did well on context overall,
rubricscores revealed that most groups scored lower
In one oreo: spelling, grammar, and punctuation in the
products. What steps could Mia add to the produc-
tion work checklist that might improve this outcome
next time?

2.lf Mia found that only five of the seven groups in the
class were doing well on their final products, what might
she do to find out more about why this was happening?

3.One teacher who observed the project told Mia that
it might be good to have the school district medial
materials production office do the final work on the
products for the students. Does this seem like a good
idea? Why or why not?

improve results significantly; it is the way teachers
use them that is critical. Look at the design of both
the technology use and the learning activities sur-
rounding it.
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» Could improving the environment improve results?
Sometimes a small change, such as better scheduling
or access to a printer, can make a big difference in a
project's success.

» Have I integrated technology well? Use the Tech-
nology Impact Checklist (see MyEducationLab) to de-
termine if the activity has been "worth it."

This phase in integrating technology requires answering two
summary questions about evaluating and revising technol-
ogy integration strategies:

» How well has the technology integration strategy
worked? Review the following collected data 1:0 answer
this question.

• Achievement data-If the problem was low
student achievement, do data show students are
achieving better than they were before? If the goal
was improved motivation or attitudes, are stu-
dents achieving at least as well as they did before?
Is higher achievement consistent across the class,
or did some students seem to profit more than
others?

• Attitude data-If the original problem was low mo-
tivation or students refusing to do required -work,
are there indications this behavior has improved?
Has it improved for everyone or just for certain
students?

• Students' comments-Be sure to ask both lower
achieving and higher achieving students for their
opinions. Even if achievement and motivation
seem to have improved, what do students say
about the activity? Do they want to do similar
activities again?

» What could be improved to make the technology
integration strategy work better? The first time you
do a technology-based activity, you can expect it will
take longer and you will encounter more errors than
in subsequent uses. The following areas are most often
cited as ,needing improvement:

• Scheduling-If students request any change, it is
usually for more time. This mayor may not be fea-
sible, but you can review the schedule to determine
if additional time can be built in for learning soft-
ware and/or for production work.

• Technicalskills-It usually takes longer than ex-
pected for students to learn the technology tools.
How can this learning be expedited or supported
better?

• Efficiency-From the teacher's point of view, the
complaint is usually that the activity took longer
than expected to plan and carry our. Review the
schedule to see if there is any way the activity can
be expedited.

Step 7. Make revisions. Based on the results from Step 6,
teachers make adjustments to materials, logistics, and/or
strategies. Revision activities are on a continuum ranging
from small changes in how materials are used all the way
to going back to Step 1 and re-analyzing the problem-
solution match. Evidence in the form of student outcomes
must drive these decisions.

ABa planning tool, the TIP model makes the questions
concrete that teachers need to think through when design-
ing instruction that uses technology. Used together, Tech-
PACK and TIP are the theory and practice tools that make
technology integration purposeful, effective) and meaning-
ful for teachers and students alike.

WHEH TECHnOlOGY WORKS BEST:
ESSEHTIAl conDITions FOR
TECHnOLOGY InTEGRATiOn
When ISTE established National Education Technology
Standards (NETS) for teachers, students, and administra-
tors, they also described conditions necessary for teachers to
exploit the potential power of technology. ABISTE leaders
introduced NETS in forums around the country, teachers
spoke of barriers they had encountered when they attempted
to implement technology in their schools or classrooms.
The essential conditions were distilled from these com-
ments. These conditions are summarized in ISTE's NETS
for Teachers(2008) book, as well as online at http://www
.iste.org, Once teachers complete an effective preparation
program and take positions in schools, their ability to use
technology to good advantage is determined in large part
by whether the school district and/or school have provided
the conditions described here. A summary of the essential
conditions for effective technology integration is shown in
Figure 2.10. •

Essential condition:
A Shared Uision for
Technology Integration
Teachers need system-wide support to implement technol-
ogy.This means that the school, district, local community,
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