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A TECHNOLOGY INTEGRATION 
PLANNING (TIP] MODEL FOR 
TEACHERS 
This section introduces a model to help 
teachers-especially those new to technology 
use-understand how to integrate technology into their 
teaching. This introduction includes an overview of how 
the model was developed, a discussion of each of its 
component steps, and an example of the tasks and product 
required in each step. 

An oueruiew of the TIP model 

Regardless of the technology integration strategy they use, 
teachers need a planning approach to ensure their strategy 
will be successful. The Technology Integration Planning 
(TIP) Model, shown in Figure 2.8, is a problem-solving 
model that is useful when teachers are faced with select
ing best strategies and materials, and they decide that they 
would like to try digital technologies to meet their needs. 
The TIP Model gives teachers a general approach to 
identifying and addressing challenges involved in 
integrating technology into teaching. 

Each step in the model's three broad phases helps en
sure that technology use will be meaningful, efficient, and 
successful in meeting needs. Experienced technology-using 
teachers tend to do these steps intuitively. However, for 
new teachers or those just beginning to integrate 
technology, the TIP Model provides a helpful guide on 
procedures and issues to address. After giving an 
overview of the model, we will discuss each phase in more 
depth. A classroom example (the "Online Multicultural 
Project") of how to implement the tasks is also given in 
this chapter. 

An Overview of the Phase l Focus: Analysis of Learning 

and Teaching Needs. When teachers teach a topic for 
the first time or when the strategies they have used to teach 
have not been as effective as they would like, they begin 
with two analysis steps: 

» Overview of Step 1: Will a technology-based method
offer relative advantage? As teachers look at their
current teaching problems and needs, they consider
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FIGURE 2.B The Technology Integration 
Planning Model 

technology-based methods that promise good solutions. 
In his best-selling, research-based book on how and 
why innovations get adopted, Everett Rogers (2004) 
said that people resist changing how they do things, 
even if new ways are better. However, people are more 
likely to change if they see clearly the benefits of a new 
method over an old one . He called this seeing a relative 
advantage. 

» Overview of Step 2: What is my technological peda
gogical content knowledge (Tech-PACK)? Teaching 
is a complex combination of what teachers know about 
the content they teach, how they decide to teach that 
content, and the tools they use to carry out their plans. 
Historically, teacher education has centered on con
tent knowledge and pedagogy as separate concerns . 
Shulman (1986) stressed the importance of how these 
components work together, rather than separately, and 

Hughes (2000) extended Shulman's concept by add
ing technology as another component of knowledge 
needed by teachers . (See Table 2.6 for a history of 
TPACK's development.) Originally ~alled TPCK (and 
later, TPACK), or the combination of technological 
pedagogical content knowledge required to integrate 
technology most effectively into instruction, this text
book refers to this combination as "Tech-PACK" to 
emphasize the critical contribution of technology to 

teaching. Teachers' metacognitive awareness of Tech
PACK enables them to identify what they must learn 
more about in order to implement a given technology 
integration strategy to best effect (Mishra & Koehler, 
2006) . Figure 2.9 shows a Venn diagram usually used 
to illustrate the overlap among the three components 
of the model. The ideal expertise chat teachers aim for 
is the "zone" at the center of the diagram when all three 
areas are merged . 

Effective technology integration depends on essential conditions 
such as adequate funding and up-to-date resources. 
© Shutterstock 
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Table 2. 

WS6 

2000 

2006 

A Brief History of TPACK 

Shulman says pedagog y and con~en~ 
knowledge (PCK) must be considered 
together 

Hughes adds technology to form TPCK 
(technological pedagogical content 
knowledge) 

Mishra and Koehler a rticulate the 
interdependence of content, pedagogy , and 
technology knowledge 

2007 TPCK becomes TPACK as Thompson and 
Mishra say it better represents the 
interdependence of the three knowledge 
domains and represents the "Total PACKage" 
of teacher knowledge required for technology 
integration 

2012 TPACK becomes Tech-PACK as Roblyer and 
Doering emphasize the critical contribution of 
technology to teaching 

An Overview of the Phase 2 Focus: Planning for 
Integration . In this phase, teachers do three activities that 
result in plans and products to carry out instruction, assess 
students, and create an environment that will support tech
nology integration: 

» Overview of Step 3: How will I know students have 
learned? Teachers decide on the skills they want students 
to learn from the technology-integrated lesson(s) and de
sign ways to assess how well students have learned and 
how effectively the activity has been carried out. 

» Overview of Step 4: What teaching strategies and 
activities will work best? Teachers decide on instruc
tional strategies and how to carry them out . When 
teachers create an instructional design for technology 
integration, they consider the characteristics of their 
topic and the needs of their students and decide on 
an instructional course of action that addresses both 
within the constraints of their classroom environment. 

» Overview of Step 5: Are essential conditions in 
place to support technology integration? Teachers 
organize the teaching environment so that technology 
plans can be carried out effectively. Since research on 
effective technology uses shows that teachers can in
tegrate technology successfully only if they have ad
equate hardware, software, and technical support 
available to them, ISTE (2008) listed a set of essen
tial conditions for unleashing the potential power of 

FIGURE 2.9 Technological Pedagogical 
content Knowledge model [Tech-PACK) 

techno logy tools and methods . For each technology 
integration strategy, the teacher determines that con
ditions are in place to support the desired integration 
strategies. An important concern here is providing 
essential conditions needed for all students to learn, 
including those with special needs . For more infor
mation about how to do this, see the Adapting for 
Special Needs feature. 

An Overview of the Phase 3 Focus: Post-Instruction 
Analysis and Revisions. Planning does not stop after 
the lesson has been implemented. Instead, teachers com
plete two further steps to prepare for the next time they use 
the int egration strategy: 

» Overview of Step 6: What worked well? What could 
be improved? Teachers review outcome data and in
formation on technology-integrated methods and de
term ine what shou ld be changed to make them work 
better next time. In addition to collecting formal dat a 
on instructional and other outcomes, teachers some
times interview students and observers to ask what 
they think could be improved. Some teachers keep 
daily notes or logs on implementation problems and 
issues. As they review all the information , teacher s 
can use the Technology Impact Checklist (located in 
MyEducationLab) to help them reflect on whether the 
problems they identified in Phases 1 and 2 have indeed 
been addressed successfully. 
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.. ·,: .. ::• . ADAPTING FOR SPECIAL NEEDS 
""'I..: .. 

,:,,tj ~ Universal Design for Learning 

~ ersa l Design fo r Learn ing (UDL) is a f ramework that 
~- import ant imp lica tion s fo r tech nology use in t he class 

- m. UDL means, amo ng ot he r th ings, p roactive ly va luing 
:x::ad em ic d ivers ity in ways th at enha nce access, engage
- ent, and lear nin g out co mes. One of the ma nt ra s of UDL 

th at instruct iona l des ign that is de libera te ly crea ted 
r ind ivid ua ls wi th di sab iliti es ofte n prov ides sign ificant 

...enefits to a ll stude nts. The essence of UDL invo lves three 
m po nen ts: 

• Multiple means of representatio n to give lea rners various 
ways of acqu iring informa tion and know ledge; 

• Multip le means of expression to provide learners with a l
terna tives for demons trating what they know; and 

• Multiple means of engageme nt to tap into lea rners' in
terests, to cha llenge them appropriate ly, and to motivate 
them to learn. 

• Overview of Step 7: Revisions. Based on findings 
from Step 6, teachers make any changes that are needed 
co achieve even better results in terms of student 
outco mes. 

~ ow we turn to a more detailed look at each of these 
uISes. The following sections tell how to implement each 

in the model. 

ase l: Analysis of Learning 
d Teaching Needs 

.:us phase in integrating technology requires analyzing 
- room problems and how technology-based strategies 

d address them. This section will give a detailed de
"prion of the Phase 1 analysis steps and an explanation 

: why each is necessary. Also see Phase 1 of the Technology 
--cegrat ion Example, which shows how to implement this 

e of the model. 

ep 1: Determining relative advantage. Every teacher 
- copies-a nd sometimes whole subject areas- that he or 

~e finds especially challenging to teach. Some concepts are so 
~ act or foreign to student s that they struggle to under
xan d them; some students find some topics so boring, te
uious, or irrelevant that they have trouble attending to them. 
Some learning requires time-consuming tasks that students 

Traditionall y, when educa tors fai l to recogn ize that 25 to 
50% of the stude nts in the ir c lassroom may not read at grade 
leve l, they dist ribu te textbooks that have a readab ility level 
above g rade level. However, using the princ iple of mult ip le 
means of represen tation , a n educator p lans instruction to 
provide access to d igita l text so that students can ma nipu
late the physica l natu re of the text (e .g ., cha nge the font size, 
co lor contrasts) , as we ll as a lter the cogn itive difficu lty by using 
too ls such as text-to-speech (e .g ., www.vozme .com) or auto
summar izat ion (e.g., www.textcompac tor.com). 

Learn mo re about un iversal design for learning in order to 
understand its app lica t ions for you r own classroom by visiting : 

» Teaching Every Student in the Dig ital Age: http :// 
www.cast .org /t eachingever ystuden t/ideas/tes 

» Teach ing Every Studen t Blog: http :// teachinge very 
student.blogspo t .com 

Contributed by Dave Edyburn 

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 strategies offer 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 as well. 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 inst ances of 
these probl ems 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 character istics 
of each technology. Decidin g whether to int egrate technol
ogy requir es answering the following two question s 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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Technology Solutions with Potential for High Relative Advantage 

Learning Problem 

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

Concepts ore 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 math 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 
collaboratively, opportunities to 
demonstrate learning in alternative 
ways. 

Students need technological 
competence in preparation for the 
workplace. 

Teachers have limited time for 
correcting students' individual 
practice items. 

No teachers available for advanced 
courses. 

Students need individual reviews of 
missed work. 

Schools have insufficient 
consumable materials (e .g., science 
labs, workbooks). 

Students need quick access to 
information and people not locally 
available. 

Technology Solutions 

Graphic tools, simulations, video 
based problem scenarios 

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

Tool software (e.g ., word processing, 
spreadsheets) and probeware 

Drill-and-practice software, 
instructional games 

Simulations, Internet activities, video
based problem scenarios 

Simulations, problem-solving software, 
video-based problem scenarios, 
student development of web pages, 
multimedia products 

Student development of desktop
published and web page/multimedia 
products 

Student development of desktop
published and web pge/multimedia 
products 

All software and productivity tools; all 
communications, presentation, and 
multimedia software 

Drill-and-practice software, handheld 
computers with assessment software 

Self-instructional multimedia, distance 
courses 

Tutorial or multimedia software 

Simulations, ebooks 

Internet and email projects; 
multimedia encyclopedias and 
atlases 

Relative Advantage 

Visual examples clarify concepts and 
applications. 

Graphics displays make abstract 
concepts more concrete; students 
can manipulate systems to see how 
they work. 

Takes low-level labor out of high-level 
tasks; students can focus on learning 
high-level concepts and skills. 

Attention-getting displays, immediate 
feedback, and interaction combine 
to create motivating practice. 

Visual, interactive activities help 
teachers demonstrate relevance. 

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

Students like products that look 
polished, professional. 

Provides format in which group work 
makes sense; students can work 
together "virtually"; students make 
different contributions to one product 
based on their strengths. 

Illustrates and provides practice in 
skills and tools students will need in 
work situations. 

Feedback to students is immediate; 
frees teachers for work with students. 

Provides structured, self-paced 
learning environments. 

Provides structured. self-paced 
environments for individual review of 
missed concepts. 

Materials are reusable; saves money 
on purchasing new copies. 

Information is faster to access; people 
are easier, less expensive to contact. 
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statement of the teaching and learn ing 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 answe ring 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 
pro blem to solve. Therefo re, 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 probl em, 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 imp lement 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 advant age 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 probl em . 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? Anal yze the benefits of 
rhe technology-based method in light of the effort and 
cost to implem ent it, and then make a final decision . 
Firsr, use th e following guidelines to help determin e 
whether your methods should be prim arily directed or 
constructivist: 

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

• Use const ructivist strategies when stud ents need to 
develop global skills and insights over time (e.g., co
operative group skills, approaches to solving novel 
problems, mental models of highl y complex topics) 

- - ' ', " 

::-TECHNOLOGY INTEGRATION EHAMPLE 2. l 

PHASE 1: ANALYZING LEARNING 
AND TEACHING NEEDS 
Mia wanted to include more meaningful mul t icu ltural 
activities in the socia l studie s curr icu lum. She and the 
other soc ia l studies teachers in her school foc used 
primaril y on studying var ious ho lidays and foods from 
other cul tures. They sponsored an a nnual Interna t iona l 
Food s smorgasbord event that was very popula r with 
the students, but she doubted it ta ught them muc h 
about the richn ess of othe r cultur es or why they shou ld 
respect and appreciate c ultures d ifferent from the ir 
own. She some times over heard her studen ts mak ing 
disparaging co mments abo ut people of othe r nationa li
ties . Mia felt a better appro ach to multicultura l ed uca
tion migh t he lp, but she wasn 't sure she had enoug h 
background know led g e to be ab le to de ve lop a more 
meaningful project. 

Mia conc luded that she co uld follow a mode l 
she heard about while attendi ng a workshop the 
previous summer. At the workshop , teachers at an
other school dist rict de scribed an online projec t with 
partn er schools in coun tries aro und th e wo rld . One 
tea c her to ld about her par tne rs in Israel and Spa in . 
She said stude nts exchanged info rmation w ith desig 
nated partne rs and ans we red assigned questi o ns to 
research each other' s backg roun ds and loca les. Then 
they worked in g roups on trave l b roc hures or boo klets 
to email to ea ch other . They eve n too k digital photos 
of themselv es to send. It sounded like a grea t way fo r 
kids to learn about oth er cult ures in a mea ningfu l way 
whi le also learn ing some geograp hy and civics . The 
teachers in th e workshop rem arked tha t it was difficult 
to demean peop le who look and ta lk different ly from 
you whe n yo u've worked with the m and gotten to know 
them. Mia was so impressed with the online p rojec t 
th ey descr ibed that she de cided to try it out in he r 
own c lassroom , even though she did n 't kno w a nyth ing 
about digital ca me ras or th e on line resources used in 
th e project. She knew some information ab ou t some 
of the cu ltures they wou ld be stud ying, but not a ll she 
would ne ed to know . However , she felt she could struc
ture a good curr iculum aro und thes e acti vitie s, once 
she knew about what was nee ded. 

PHASE 1 ANALYSIS QUESTIONS 

l . What is the problem Mia wa nts to address? 

2. What evidence does she have that there is a problem? 

3. What would be the relative ad vantage of the method 

she is proposi ng? 
4. In what ways does she hope th is met hod will be better 

than prev ious ones? 

5. What deficits does she have in techno logy, co ntent, and 

pedagogica l knowledg e? 

6. How cou ld she go about add ressing these need s 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 one(s) 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 know l
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. As 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 pract ices 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 
techno logies, 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 professiona l development 
or assistance from others teachers who have learned 
the techno logies. 

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 ate important - for 
examp le, 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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--TECHHOLOGY IHTEGRATIOH EHAMPLE 2.2 

PHASE 2: PLANNING FOR INTEGRATION 
Mia reflected on the problems she saw with her current 
methods of addressing multicultural education and what she 
wanted her students to learn about other cultures that they 
didn't seem to be learning now. She decided on the follow
ing three outcomes: better attitudes toward people of other 
cu ltures, increased learning about similarities and differences 
a mong cultures, and knowledge of facts and concepts 
a bout the geography and government of the other country 
they would study. So that she could measure the success of 
her project later, she created objectives and instruments to 
measure the outcomes: 

» Attitudes toward cultures - At least 75% of students will 
demonstrate an improved attitude toward the culture be
ing studied with a higher score on the post-unit attitude 
measure than on the pre-unit measure. Instrument: She 
knew a good way to measure attitudes was with a se
mantic differential. Before and after the project, students 
would answer the question : 'How do you feel about peo -
ple from _ _ __ ?" by marking a line between sets of 
adjectives to indicate how they feel. 

» Knowledge of cultures-Each student group will score 
at least 90% on a rubric evaluating the brochure or 
booklet that reflects knowledge of the cultural charac
teristics (both unique and common to our own) about 
the people being studied. Instrument: After listing char
acteristics she wanted to see reflected in the products, 
she found a rubric to assess them. She decided they 
should get at least 15 of the 20 possible points on th is 
rubric. 

» Factual knowledge-Each student will score at least 80% 
on a short-answer test on the government and geogra
phy of the country being studied. 

PHASE 2 ANALYSIS QUESTIONS (SET 1) 

l. How do you think Mia should use the product rubric to as

sign grades? 

2. What kinds of questions could Mia include in a survey to 
measure how much students liked this way of learning? 

Mia knew that her students would not achieve the insights 
she had in mind through a strategy of telling them informa
tion and testing them on it. They would need to draw their 
own conclusions by working and communicating with 
people from othe r cultures. However, she felt she could use 
a directed approach to teach them the Internet and email 
skills they would need to carry out project activities . The proj
ec t website had good suggestions on how to set up groups 
of four with designated tasks for each group member. It also 
suggested the following sequence of activities for introducing 
a nd carrying out the project: 

Step l : Sign up on the project website; obtain partner school 
assignments . 

Step 2:Teachers in partner schools make contact and set a 
time line. 

Step 3:Teachers organ ize classroom resources for work on 
project . 

Step 4: Introduce the project to students: Display project infor
mation from the project website and discuss previous 
products done by other sites. 

Step 5: Assign students to groups: discuss task assignments 
with all members . 

Step 6: Determine students' email and Internet skills; begi n 
teaching these skills. 

Step 7: Students do initial email contacts/chats and intro
duce themselves to each other. 

Step 8:Teacher works with groups to identify information for 
final product. 

Step 9: Students do Internet searches to locate required infor
mation; take digital photos and scan required images; 
exchange information with partner sites. 

Step l 0: Students do production work; exchange final prod
ucts with partners. 

Step 11 : Do debriefing and assessments of student work . 

PHASE 2 ANALYSIS QUESTIONS (SET 2) 

1. Is Mia's approach primarily directed or constructivist? 

2, Why did she decide to take this approach? 

3. At which point should Mia do the pre-assessments to mea

sure students' skills and attitudes prio r to the project? 

4. How should Mia determine students' levels of required Inter

net and email skills? 

As soon as Mia knew that her students would be able to par
ticipate in the Internet project, she began to get organized. 
First, she examined the timeline of project activ ities so she 
would know when her students needed to use computers. 
She made sure to build in enough time to demonstrate the 
project site and to get students used to using the browser 
and search engine . Then she began the following planning 
and preparation activities: 

» Handouts for students-To make sure groups knew the 
tasks each member should do, Mia created handouts 
specifying timelines and what should be accomplished 
at each stage of the project. She also made o checklist 
of information students were to collect and made copies 
so that students could check off what they had done as 
they went . She wanted to make sure everyone knew how 
she would grade their work, so she mode copies of the 
assessments (the rubric and a description of the country 
information test), handed them out, and discussed them 
with the students. 

Continued 
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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 
librar y/media center after school if they needed still 
more tim e. 

PHASE 2 ANALYSIS QUESTIONS (SET 3) 

l . If Mia wanted to do a demonstration and display of 

the project website to the whole class at once, wha t 

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 do to make good use of 
their time during the delay? 

Online survey sites 
(most have a free. limited
feature option, as well as 
a for-a-fee option) 

Advanced Survey: http://www.advancedsurvey.com/surveys 

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

Zoomerang: http:/ /www.zoomerang.com 

SurveyMethods: http://www.surveymethods.com 

Rubric makers and free 
prepared rubrics 

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

Test-makers and Quiz Generator: http:/ /www.quizgenerator.org 

Content Generator: http://www.contentgenerator.net/multiplechoice 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/quizzes.html 

they can use existing tests 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% . (Assess achievement 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 
assess satisfaction .) 

» 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 I: 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 assess skill 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 assess complex tasks 
or products-When students must create complex 
products, such as multim edia 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 assess complex 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 assess attitude 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 

No 
opinion 

3 

Disagree Strongly 
disagree 

4 5 
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 I: 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 che 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 tutoring; 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 
int egration : 

» 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-Teac hers 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 the 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 noncomputer 
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 of software 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 tempor ary 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., prob es, 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 networki ng 
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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? Gu idelines here 
include: 

• Troubleshooting-Computers, 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 try out the resource s 
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 
T his 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 
rhey identified . They use this evidence to decide what 
sho uld 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 the following issues: 

» Were the objectives achieved? This is the 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. T hese 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 diem yield a unique "consumer" focus 
on the activity. 

» Could improving instructional strategies improve 
results? Technologies in themselves do not usuall y 
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PHASE 3: EUALUATE AND REUISE 
INTEGRATION STRATEGIES 
Mia was gene rally pleased with the results of th.e mult i
cultural project. According to the semantic diffe rential, 
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 al l showed good insights into the similarities 
and differences between cultu res, and every group had 
met the rubr ic criteria on content .The web searches they 
had done seemed to have helped a lot. One th ing that 
became clear was that product ion wo rk on their pub
lished products was very time consuming; in the future the 
schedule wou ld have to be changed to allow more time . 
Mia also realized she had to stress that the deadl.ines are 
firm. Studen ts would search fo r and take digital photos 
forever if she let them, and tha t put the m behind on do ing 
their produc ts and left little time to d iscuss their findings 
on comparisons of cultures . Results va ried on the short
answer test on the government and geography of the 
country be ing studied. Only about ha lf the students met 
the 80% criterion Mia realized she wou ld have to schedu le 
a review of th is information before the test. She decided 
to make th is a final group task after the product ion work 
was done . 

PHASE 3 ANALYSIS QUESTIONS 

l. Although all of Mia's groups did well on contex t overa ll, 

rubric scores revealed that most groups scored lower 

in one area : spelling, grammar , and punctuation in the 
products . What steps could Mia add to the prod uc

tion work check list that might improve th is outc ome 
next time? 

2. If Mia found that only five of the seven groups in the 

class were doing well on thei r fina l products , wha t migh t 

she do to find out more about why th is was happening? 

3. One teacher who observed the project told Mia tha t 

it might be good to have the schoo l district media / 
materials production office do the final work on the 

products for the students. Does th is seem like a good 

idea? Why or why not? 

impro ve 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 to 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 encoupter more errori.:;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 may or 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.

• Technical skills-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 out. 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. 

As a 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. 
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