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INTRODUCTION

The Educational Technology Integration and | mplemen-
tation Principles (eTIPs) are six statements that describe
the K-12 classroom and school-level conditions under
which the use of technology will be most effective. The
eTlPsarean example of materialsthat can aid teachersin
designing instruction and participating in creating sup-
portive conditions for technology supported classroom
instruction.

BACKGROUND

During the last decade, the call for teachers to be better
prepared to teach with technology (CEO Forum, 1999,
2000; Office of Technology Assessment, 1995) has been
repeated several times. In response, there are now stan-
dardsin place to which new teachers are being held that
explicitly describethetechnology skillsall teachersshould
have to be prepared to teach in a 21st Century school.
Theseinclude the National Education Technology Stan-
dardsfor Teachers (ISTE, 2000), which were adopted by
National Council for Accreditation of Teacher Education
(NCATE) asapart of itsaccreditation requirements, and
the Interstate New Teacher Assessment and Support
Consortium standards (INTASC, 1992) used by many
states as licensing requirements. In general, these stan-
dardscall for teachersto be ableto usetechnology in the
classroom to plan and design learning environments and
experiences, and support teaching, learning, and the
curriculum. These standards, in turn, imply that teachers
must make the consideration of technology use aroutine
part of their instructional decision making.

Teachers' decision making has been defined as the
course of action during which teachers gather, organize,
and interpret information, generate alternatives, select a
specific course of action, and, after its implementation,
consequently evaluate the effectiveness of the decision
(Clark & Yinger,1977; Lipham, 1974). Theresearchlitera-
tureemphasi zeshow critical teachers' planningandinter-

activedecisionsareindetermining what they do, or do not
do, intheclassroom(e.g., Clark & Yinger, 1977; Jackson,
1968; Peterson & Clark, 1978; Shavelson, 1976). Shavel son
and Stern (1981) posit that teachers' decision-making
processes are influenced by schemata that are activated
frommemory.

MAIN THRUST OF CHAPTER

The Educational Technology Integration and | mplemen-
tation Principles (or €TIPs) are one example of a set of
statements that could serve as a schema, or the basis of
aschema, for ateacher to organizehisor her instructional
decision making about the integration and implementa-
tion of technology. Principles can assist learnersin rec-
ognizing and connecting ideasand in seeing how new and
old ideasrelate (Marzano, 2001), which are key tasksin
devel oping the more elaborate schemas that are charac-
teristic of expert teachers(Carter, 1990; Fogarty, Wang, &
Creek, 1983; Kagan, 1992). Thesix eTIPssummarizewhat
research suggests are the conditions that should be
present in order for educational technology integration
and implementation to be effective (Dexter, 2002), while
offering the advantage of brevity over the 23 NETS-T
standards and the five technol ogy-specific statementsin
the INSTASC standards.

TheseeTlPsareorganizedintotwo dimensions: class-
room and school-wide. The classroom principles expand
upon the premise that effective technology integration
requires the time and attention of teachersin the role of
instructional designers, planning the use of the technol-
ogy so it will support student learning. They assume that
educational technology does not possess inherent in-
structional value but that a teacher must design into the
instruction any value technology adds to the teaching
and learning processes. Thus, thethree classroom eTIPS
prompt a teacher-designer to consider what he or sheis
teaching, what added val uethetechnology might bringto
the learning environment, and how technology can help
to assess student learning.
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Classroom-Level eTIPs

eTIP 1: Learning Outcomes Drive the
Selection of Technology.

In order for learning outcomes to drive the selection of
technology, teachersmust first beclear about their lesson
or unit’ sstudent-learning outcomes. Thisisanimportant
first step in determining whether or not the educational
technology available can be a support to teaching and
learning. Itwill allow teachersto bemoreefficient asthey
search for available, appropriate technologies because
they will quickly eliminatethosethat do not support their
learning outcomes. Where technology does seem to sup-
port learning outcomes, teachers must also consider the
cognitive demands made by thetechnology andif they are
well-suited to the cognitive demands inherent in the
learning outcomes. For example, if alearning outcome
asksstudentsto analyzeor synthesizeinformation, adrill
and practiceprogramor referencematerial onaCD-ROM
probably isn’t going to match aswell as concept mapping
or database software.

eTIP 2: Technology Use Provides Added
Value to Teaching and Learning.

Using technology to add value—meaning to make pos-
sible something that otherwise would be impossible or
lessviableto do—might meanthat it helpstoindividualize
instruction or make it more responsive to a student’s
questions and interests or that it provides additional
resourcesof information soinstructionismorereal-world,
authentic, and current. Educational technology can also
aid teachersin providing “scaffolds” that support learn-
ersasthey movefromwhat they already know and can do
to what they are learning. Educational technology can
also help teachers to create social arrangements that
support collaborative aswell asindependent learning by
facilitating communi cation and interaction patterns. Teach-
ers can also use educational technology to support addi-
tional opportunitiesfor learnersto practice, get feedback,
or allow for revision or reflection; thus, it supportsknowl -
edge acquisition and practice, so learners become more
fluent in their knowledge.

Educational technology can aid students accessing
information or representingitinnew ways. It canincrease
access to people, perspectives, or resources and to more
current information. Many times, software’s interface
design allowslearner interaction or presentsinformation
inamulti-sensory format. Hyperlinkscan allow |earnersto
easily connect torelated information. Built-inindexesand
key word searching support learners by easing their
searchthrough alargeamount of informationtofind what
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is relevant. These features all add value by increasing
accessto data or the users' control during that access. In
termsof processing information, added valuemight mean
that the educational technology supports students learn-
ing-by-doing or aidsthemin constructing mental models,
or making meaning, by scaffolding their thinking. For
example, adatabase can allow studentsto compare, con-
trast, and categorizeinformation through query features.
By asking studentsto create productswith tool software,
it requiresthemtothink moredeeply about thematerial in
order to represent it with that tool (Jonassen, 2000).
Educational technology can also add value to students’
ability to show and articulate to others about what they
have learned.

eTIP 3: Technology Assists in the
Assessment of the Learning Outcomes.

At times, teachers will want to collect and return to
students formative data, to let them know about their
learning progress. Some software or hardware actually
collectsformative dataduringitsuse, and sometechnolo-
giesalso provide help in the analysis of the information.
Generally, these are software programs designed to as-
sessstudent learning, such astutorial or drill and practice
software. Some of these programs, through screens or
printouts of information, or other feedback mechanisms,
support students’ self-assessment of their learning.
Teacherswill alsowant to collect summativeinforma-
tion about students’ achievement of the learning out-
comes. Technology can assist teachersin collecting data
that will help them understand how students are meeting
or have met the learning outcomesfor that |esson or unit.
Products students produce through software, whether a
database, “mind map,” multimedia or word-processed
report, or aWeb site, demonstrate what they havelearned
about both the content of their product, the procedural
knowledge required to produce it, and their ability to
communicate. The capabilities a product might demon-
strate include the skills of editing, analysis, group col-
laboration, or the operation of the software itself.

School-Level eTIPs

Part of what makes teachers’ integration activities fea-
sibleor notisthelevel of technology support at aschool.
The three school-wide principles elaborate upon the
premisethat the school environment must support teach-
ersin arole of instructional designer by providing ad-
equatetechnol ogy support. Thepresenceof high-quality
technology support programs are correlated to teachers’
increased usesof educational technology (Dexter, Ander-
son & Ronnkvist, 2002). Thinking about the school -level
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