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The purpose of this case study was to explore
the issues involved in implementing a technol-
ogy-enhanced student-centered unit in order
to provide recommendations to improve and
enhance these types of learning activities.
Specifically, the study examined problems
students encountered in completing the unit
activities, problems the teacher encountered in
facilitating the delivery of the unit to her stu-
dents, and strategies to improve and enhance
these types of learning activities. One teacher
and the 21 students in her intact United States
history class participated in the study. The
central unit problem required students to deter-
mine the strategies that should be pursued in
1968 to continue the struggle for a more just,
equal United States society. Students worked
in teams to gather data from an electronic
database of primary- and secondary-source
materials, and use the data to develop solu-
tions to the unit problem. Results of this study
suggest that a variety of factors impact the suc-
cess or failure of student-centered activities,
including student orientation to the unit prob-
lem, student collaboration, teacher manage-
ment strategies, and student accountability
mechanisms. These results also provide insight
into how the design of these types of activities
can be improved. Perhaps the most important
considerations that need additional attention
are the additional aids required by teachers as
they struggle to implement these types of
activities in their classrooms.
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{3 Student-centered leaming environments are
designed to provide students with opportunities
to take a more active role in their learning by
shifting the responsibilities of organizing, ana-
lyzing, and synthesizing content from the
teacher to the learner (Means, 1994). These envi-
ronments allow students to examine complex
problems using a wide variety of resources,
develop their own strategies for addressing
these problems, and present and negotiate solu-
tions to these problems in a collaborative man-
ner (Hannafin, Hill, & Land, 1997).

Although there is growing evidence that stu-
deni-centered learning activities promote the
development of higher-order skills such as criti-
cal thinking and problem solving (e.g., Alper,
Fendel, Fraser, & Resek, 1996; Barab & Landa,
1997; Gallagher & Stepien, 1996; Savery & Duffy,
1995), there are difficulties associated with sup-
porting student-centered learning. The content
and activities used to promote student-centered
learning often do not provide enough structure
to adequately guide students toward successful
completion of classroom activities, thus increas-
ing student disorientation and frustration
(Brush, 1998; Hannafin, Land, & Oliver, 1998).
Furthermore, in order for students to actively
participate in their own learning they must pos-
sess self-monitoring and other metacognitive
skills that are not necessarily inherent in every
individual (Hannafin, Hill, & Land, 1997; Pal-
incsar & Brown, 1984).

The development and implementation of a
student-centered environment within a class-
room context requires different roles and
responsibilities for teachers. Often teachers find
themselves ill-equipped to deal with the require-
ments for managing student-centered activities,
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and thus have difficulties implementing stu-
dent-centered learning in their classrooms (Glas-
gow, 1997; Hannafin, Hill, & Land, 1997; Saye,
1998). Teachers who are not intimately involved
in the design, development, and implementa-
tion of student-centered learning activities may
either provide too much structure for students
or provide no structure at all for students and
disengage themselves from the activities (Brush,
1997; Brush & Saye, 1999).

Successful implementation of student-cen-
tered learning requires enhancements to the
learning environment that teachers and curricu-
lum developers must integrate into existing cur-
ricula (Hannafin & Land, 1997; Hawley & Duffy,
1997). These include problem contexts, evaluation
mechanisms, and tools or scaffolds to support both
student learning and teacher management
(Hannafin et al., 1999; Brush & Saye, 1999). While
student-centered learning activities provide
opportunities for addressing different types of
learning goals, successfully implementing student-
centered learning requires skills and resources that
are very different from those required by more tra-
ditional, teacher-centered classroom activities.

There is a wealth of literature that details
models for implementing student-centered
learning activities and provides examples of stu-
dent-centered activities (e.g., Glasgow, 1997;
Hannafin, Hannafin, Land, & Oliver, 1997;
Hannafin & Land, 1997; Hawley & Duffy, 1997;
Hill & Land, 1997; Land & Hannafin, 1994;
McCombs & Whisler, 1997). However, there is
litile research that evaluates the implementation
of student-centered learning and provides data-
based guidelines for improving the design and
implementation of these types of activities. The
purpose of this paper is to present the results of
a case study examining the implementation of a
technology-enhanced student-centered unit for
a high school social studies class.

Foundations of Student-Centered
Leaming

According to Glasgow (1997), student-centered
learning is defined as a method in which:

students learn to decide what they need to know to
find success within the class and educational format.
Atlthough the teacher may have considerabie responsi-
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bility in facilitating investigative and discovery activi-
ties, it is expected that the student will gradually take
responsibility for their own learning, (p-34)

Student-centered learning has been promoted as
an alternative to more traditional, teacher-cen-
tered instruction for many years. Dewey (1938)
advocated the need for providing in school
activities that gave students opportunities to test
theories and explore issues more critically.
Vygotsky (1978) believed that learning was a
social process in which learners developed
understanding through interaction with the
environment around them. He argued that the
most effective learning environment would pro-
vide learners with the ability to explore concepts
that were of interest to them, and discuss and
negotiate the meaning of those concepts with
other learners.

More recently, advocates of the constructivist
epistemology of learning have promoted the
need for more student-centered learning activi-
ties (Jonassen, 1991; Duffy & Jonassen, 1991). To
the constructivist, identifying a problem and
providing students with resources to help solve
it are important considerations in designing an
instructional activity (Bednar, Cunningham,
Duffy, & Perry, 1992). Thus student-centered
learning activities would engage students in
challenging, real-life tasks, with technology as a
tool for learning, communication, and collabora-
tion. These activities would provide students
with opportunities to view problems from a
variety of perspectives, allow students to collab-
orate and negotiate solutions to problems, and
test those solutions within a real-world context
(Bednar et al., 1992; Brown, Collins, & Duguid,
1989; Duffy & Jonassen, 1991).

Assumptions and Issues with
Student-Centered Leaming

There are numerous examples and strategies for
implementing student-centered learning, in-
cluding situated cognition and cognitive
apprenticeship (Brown et al, 1989; Choi &
Hannafin, 1995), anchored instruction and
macrocontexts (Cognition and Technology
Group at Vanderbilt [CTGV], 1992, 1993; Young,
1993), problem-based learning (Savery & Duffy,



STUDENT-CENTERED LEARNING

1995; Scott & Brush, 1998), and open-ended
learning environments (Hannafin et al., 1999;
Hannafin & Land, 1997). While each of these
examples has unique characteristics, they also
identify some general assumptions that must be
addressed in order for student-centered learning
activities to be successful. These assumptions
involve the student, the teacher, and the envi-
ronment.

Assumptions about the student. Within a student-
centered learning activity, it is assumed that stu-
dent skills and responsibilities will need to be
very different from those in more teacher-cen-
tered activities (Glasgow, 1997, McCombs &
Whisler, 1997). One such assumption is that stu-
dents will be actively engaged in aspects of their
learning that are generally the duty of the
teacher in most traditional learning activities.
Students need to set meaningful goals for com-
pleting the activity and assume more responsi-
bility for meeting those goals (Hannafin, Hall,
Land, & Hill, 1994). This involves analyzing the
problem presented to them and identifying
goals that will lead them to a solution to the
problem.

A second assumption about the student
involves self-management, monitoring, and
evaluation. In student-centered activities, learn-
ers are expected not only to set goals but also to
monitor their progress in order to determine if
the strategies they are using to accomplish their
goals are effective (Glasgow, 1997; Hannafin,
Hill, & Land, 1997; Palincsar & Brown, 1984).
Thus students who are not effective self-manag-
ers many times find themselves “lost” or over-
whelmed by the scope of the activity, not
knowing what information they need or if the
strategies or processes they are using to com-
plete the activity are appropriate (Glasgow,
1997; McCombs & Whisler, 1997).

Finally, in a majority of student-centered
tasks, collaboration among students is an inte-
gral component of the activity. It is often
assumed that students have the skills necessary
to work together effectively. However, much of
the research on cooperative and collaborative
learning suggests that students cannot be
grouped together without specific structures in
place. These structures include positive interde-
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pendence, individual accountability, group
goals and rewards, and, most importantly in the
case of student-centered learning, methods for
providing students with opportunities to learn
and practice group management and decision-
making skills (Brush, 1998; Johnson & Johnson,
1991; Slavin, 1995). Students cannot be expected
to work together effectively without proper
training and experience in cooperative and col-
laborative skills (Johnson & Johnson, 1991).

Assumptions about the teacher. One of the central
assumptions of student-centered learning is that
the role of the teacher will shift from that of a
classroom director-knowledge deliverer to that
of a classroom facilitator-knowledge resource
(Felder & Brent, 1996; Hannafin et al.,, 1994;
Scardamalia & Bereiter, 1991). However, the
process by which teachers learn to relinquish
some control over the classroom and learn the
various responsibilities of a facilitator is not
readily apparent. As Hannafin et al. (1994) state,
“Precisely how teachers and students make this
transition [to increased student responsibility] is
not at all clear” {p. 53).

A second assumption is that teachers will be
able to develop different kinds of accountability
measures that more closely match the assess-
ment criteria for student-centered learning activ-
ities. In student-centered learning, both the final
product (whether it be an essay, presentation,
strategy, or solution to a problem) and the pro-
cesses associated with completing the product
are important (Hannafin & Land, 1997). Thus
the teacher not only needs to have methods for
assessing student performance on the central
task or problem, but also must establish account-
ability measures for the activities students per-
form while in the process of completing the task.
These accountability measures can range from
group progress reports to teacher-student meet-
ings to student outlines or storyboards of pre-
sentations.

Assumptions about the environment. Itis assumed
that some enhancements to the classroom envi-
ronment will need to be established in order for
student-centered learning activies to be
implemented successfully. These may include
technological resources such as computerized
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databases, data collection and analysis tools, or
Internet-based resources (Brush & Saye, 1999;
Hannafin et al, 1999; Saye & Brush, 1999).
Resources may also be available to assist the
teacher with establishing a context for the stu-
dent-centered activity, or for developing a
framework or rubric for assessing student per-
formance on the activity.

Often these enhancements take the form of
learning aids, or scaffolds, designed to assist stu-
dents engaged in student-learning activities
(Krajcik, Soloway, Blumenfeld, & Marx, 1998;
Roehler & Cantlon, 1997; Vygotsky, 1978). Scaf-
folds are tools, strategies, and guides that sup-
port students in attaining a higher level of
understanding; one that would be impossible if
students worked on their own (Jackson, Strat-
ford, Krajcik, & Soloway, 1995; Linn, 1995).
Examples of scaffolds include guides that help
students focus on relevant information in a
database, summarizing documents that enable
students to gain some insight into an event or
process in order to develop a plan for further
exploration, models or rubrics that help students
determine the requirements of an activity and
assess their success in completing the activity, or
teacher conferences and progress reports that
help students evaluate their progress.

Purpose of the Current Study

Although there are several examples of technol-
ogy-enhanced, student-centered learning activi-
ties covering numerous content areas, the
research base on these types of activities is lim-
ited, especially in content domains such as social
studies and literature (Berson, 1996; Ehman,
Glenn, Johnson, & White, 1998; Jacobson & Spiro,
1994). This is particularly the case when examin-
ing how to implement student-centered activities
from the perspective of both the student and the
teacher. In addition, most of the research has
been conducted in settings where teachers are
already oriented toward student-centered learn-
ing (Saye, 1997). Studies should examine what
happens when student-centered activities are
implemented in more typical classrooms.

The purpose of this study was to explore the
issues involved in implementing a student-cen-
tered unit in a typical social studies classroom.
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Specifically, the study attempted to examine: (@
student perceptions of the unit, their use of the
tools and resources built into the unit, and the
problems they encountered in solving the unit
problem; (b) teacher perceptions of the unit and
the problems she encountered in facilitating the
delivery of the unit to her students; and (c) meth-
ods and strategies to improve and enhance these
types of learning activities based on analysis of
this unit’s initial implementation,

METHOD
Participants and Setting

One teacher and the 21 students in her intact
United States history class participated in the
study. The class was part of the required pro-
gram of study for all 11th grade students not
enrolled in honors history. The teacher was a 17-
year teaching veteran who described her teach-
ing style as “. . . teacher-oriented and . . . very
structured . . . .” However, she was open to try-
ing student-centered activities in her classroom,
although she believed that students would have
difficulty working in groups and staying on task
during self-directed work.

The setting for the study was a high school
located in a small southeastern city. Approxi-
mately 1,160 students were enrolled at the
school. Of these, 68% were White, 28% were
Black, and 4% were Asian. The median family
income for the school district was $35,876.

Each classroom in the school was equipped
with five networked student computers and a
teacher station connected to a video projection
unit. However, according to teachers and stu-
dents there were few classes in which students
used the computers for instructional purposes.
Teachers expressed frustration in attempting to
integrate technology into their instruction.

Description of the Unit and Classroom
Environment

In collaboration with several high school social
studies teachers, the authors developed a stu-
dent-centered unit entitled Decision Point! In the
unit scenario, students assumed the roles of civil
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rights leaders, in 1968, immediately following
the assassination of M.L. King, Jr. Students were
required to work in teams and develop a solu-
tion for the unit problem: What strategies should
be pursued in 1968 to continue the struggle for a
more just, equal United States society? Students
participated in two groups. First, each student
was part of an information-gathering group
whose task was to use the multimedia database
to research one of three strategies pursued by
civil rights leaders before King’s death: (a) work-
ing within the legal system, (b) nonviolent pro-
test, and (c) black power. Second, the students
were rearranged into new decision-making
groups. These groups shared information,
debated alternative solutions, and developed a
solution to the unit problem. Each of the deci-
sion-making groups used multimedia tools to
construct a persuasive presentation that
explained possible actions, evaluated the likely
consequences of each alternative, and defended
its solution as the best course of action.

Figure 1 O The Decision Point! database.
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The classroom environment provided several
tools and resources for students to use to help
them with their task. These are described in the
following paragraphs.

The Decision Point! multimedia database. In  col-
laboration with a small team of graduate stu-
dents and high school social studies teachers, the
authors designed and developed both the Deci-
sion Point! multimedia database and the data
collection—analysis tools. The database featured
primary print documents (newspaper articles,
personal accounts, and artifacts) and period
news footage, interviews, and music. These data
were organized into three strands representing
primary strategies (a), (b), and (c) named earlier.
Within each strand, information was organized
by major events relevant to that strategy. Infor-
mation available for each major event included
an introductory essay, a detailed timeline of the
event, and additional content resources organ-
ized by document type (see Figure 1).
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Figure 2 [J Guide section of the student notebook.
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Data collection and analysis tools. To support in-
vestigation, analysis, and evaluation of the his-
torical data, an electronic notebook integrated
into the Decision Point! database contained
additional conceptual, metacognitive, and stra-
tegic scaffolds (Hannafin et al., 1999). For exam-
ple, the Guides section provided students witha
strategic scaffold for exploring and analyzing
any event within the database similar to the way
a historian would analyze an event (see Figure
2). The Journal section provided students with a
metacognitive scaffold for monitoring their
progress and the effectiveness of their data-gath-
ering strategies (see Figure 3). Students were
required to complete a journal entry at the end
of each class period in order to summarize their

progress to the teacher. Finally, the Connections
section of the notebook was used by the students
to determine commonalities among the different
events they were researching. Students wouid
use the guiding Connections questions to deter-
mine if strategies used by a particular group
were also used by other groups in other situa-
tions. In this way, students could begin to
explore the effectiveness of different strategies
and tactics used to effect change.

Information presentation tool. A computer-based
presentation tool was used by the students to
develop and present their solution to the unit
problem. The presentation tool provided a struc-
ture for formulating and presenting their argu-
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Figure 3 [0 Journal section of the sfudent notebook.
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ments, and provided the ability to link multime-
dia evidence from the Decision Point! database to
specific portions of the presentation so that stu-
dents could access historical evidence to support
their argument while they were making their
presentation (see Figure 4).

Design and Data Sources

An evaluative case study design was used in this
research. An evaluative case study is one that
“. . .involvels] description, explanation, and
judgment [of an intervention]” (Merriam, 1988,
P-28), and is particularly useful to explore situa-
tions in which an intervention being evaluated
has a variety of different outcomes (Yin, 1984).

This methodology was used in order to attempt
to describe the context in which the Decision
Point! unit was implemented, to explain the suc-
cesses and problems that occurred during the
unit, and to explore possible changes or modifi-
cations that could improve the effectiveness of
the unit (Guba & Lincoln, 1981; Yin, 1984).

A variety of data collection and analysis
methods was used in order to determine the
effectiveness of the unit. The use of multiple
methods, or methodological triangulation
(Mathison, 1988), helped to increase the reliabil-
ity and validity of the interpretations. These
methods included classroom observations, stu-
dent interviews, teacher debriefings, teacher
interviews, and analysis of student products.
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Classroom observations. Throughout the unit,
each of the classes was observed by two
researchers. The researchers observed from
unobtrusive locations within the classroom, and
interacted only minimally with the teacher and
students during class time. They kept field notes
of classroom observations and discussions,
including their impressions of teacher interac-
tions with students, student behaviors, and per-
ceptions regarding the progress students were
making in completing the unit.

Student interviews. Using a strategy that empha-
sized diversity in gender, race, ethnicity, and
ability, five students from the class were selected
for postunit interviews. Student interviews
explored respondents’ perceptions of the tech-
nology-supported unit and its effects on their
learning. The interviews were semistructured
and asked several common questions including,
“What aspect of the unit did you like best or
least?”; “Do you prefer to learn in a way that is

Figure 4 [0 Group presentation tool,
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more teacher directed or student centered?”;
and “Compared to other history units, how was
this unit different?” Each interview was audiota-
ped and lasted approximately 45 min. One of the
researchers transcribed each interview after it
was completed.

Teacher debriefings. At the end of each class ses-
sion, one of the researchers met with the teacher
and asked her to discuss her impressions of the
class, including student issues or problems and
an assessment of her management of the unit
activities. Although the researcher answered
specific questions posed by the teacher during
the debriefing sessions, he did not volunteer
suggestions or seek to impose researcher con-
ceptions of the best way to manage unit activi-
ties. Each of these debriefings was audiotaped
and transcribed by one of the researchers.

Teacher interview. The teacher also participated
in a postunit semistructured interview. The
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interview sought her perceptions about the
strengths and weaknesses of the unit and any
effects that the changes had on student learning
and the classroom environment. As with the stu-
dent interviews, the teacher interview lasted
approximately 45 min and was audiotaped and
transcribed.

Analysis of student products. After the comple-
tion of the unit, the computer-based notebooks
and presentations from each of the groups were
collected for analysis. The notebooks included
the information students entered into the scaf-
folding tools to help them solve the unit prob-
lem. The presentations were the culminating
projects of the unit, and were used to evaluate
the success of the student groups in determining
a viable solution to the unit problem.

Procedure

Approximately two months prior to the begin-
ning of the Decision Point! unit, the researchers
met with the teacher and discussed the unit
problem and the activities student would be
required to complete. The researchers also pro-
vided the teacher with the Decision Point!
database as well as the student tools (notebook,
presentation tool). The teacher was asked to
explore the database and become familiar with
the student tools. The researchers continued to
meet with the teacher on a weekly basis in order
to answer questions regarding the unit and help
her prepare her classroom. They also assisted
the teacher with any problems she had with the
computer-based resources and installed the
Decision Point! database on each of the six class-
room computers.

The unit was designed to last for six class ses-
sions. Each class period lasted approximately 90
min. On Day One of the unit, the teacher began
by introducing the purpose of the unit and the
overarching unit problem. She then described
the two tasks that the students would need to
accomplish to develop a solution to the problem:
(a) data gathering and (b) decision making. The
authors then provided a brief orientation to the
Decision Point! database and the data collection—
analysis tools.
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Once the orientation was completed, the
teacher divided students into five data-gather-
ing groups: (a) legal system; (b) nonviolent-
desegregation; (c) nonviolent-voting rights; (d)
black power-SNCC (Student Nonviolent Coor-
dinating Committee); and (e) black power-aban-
doning integration. Each of the groups was
comprised of either four or five students. Once
the groups were established, each group began
its data-gathering activities.

During data gathering, the teacher advised
the students to use the Guides within the note-
book to aid their data collection. She informed
them that they should complete a guide for each
event they were assigned to explore. She also
required the groups to complete a Journal entry
at the end of each class session detailing the
progress they had made that day and listing any
questions or problems that they thought
required teacher assistance. The teacher
reviewed the student notebooks at the end of
each day, and provided feedback to the student
groups in the form of messages and comments
she included in their notebooks. Although the
teacher tried to meet face-to-face with each
group during each class session, she did not
meet with them as regularly as she had antici-
pated.

During data gathering, each group was
assigned one computer containing the Decision
Point! database and student tools. In order to
provide the groups with more than one copy of
the database, each group also had access to all of
the textual information contained in the
database in three notebooks. Thus each group
had access to both computer-based and print-
based versions of the database.

Students were given three class sessions to
complete their data-gathering activities. At the
end of the third class session, the researchers
printed all of the information the students had
entered in their notebooks. These data were cop-
ied and provided to each of the students.

At the beginning of the fourth day, the
teacher arranged the students into four decision-
making groups. Each group contained at least
one member of the five data-gathering groups;
thus there was an “expert” for every section of
the database in each of the new groups. As with
the data-gathering groups, the teacher deter-
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mined the composition of the decision-making
groups. Students were then asked to use the
data they had gathered to {a) determine three
potential strategies for solving the unit problem,
(b) select one of those strategies as the best
method for solving the unit problem, and (¢)
provide data-based evidence to support their
decision. They were then required to develop a
presentation detailing their decision. As with the
previous groups, each decision-making group
had access to a computer with the Decision Point!
database. In addition, the groups also had the
student presentation tool, which assisted them
with organizing and creating their presenta-
tions. The presentation tool provided students
with a predefined structure for the presentation
and tools that would allow them to link any sup-
porting multimedia evidence from the database
to their presentations to help support their argu-
ment. The decision-making groups were given
two class sessions to develop their solution to
the unit problem and create their presentations.
On the final day of the unit (Day Six), each of the
decision-making groups gave its presentation to
the class (and teacher) using the presentation
tool. The teacher and researchers scored each of
the presentations using a predefined rubric (see
Table 1).

Classroom observations were conducted by
the researchers during each of the six class ses-
sions. In addition, at the end of each class session
one of the researchers conducted a debriefing
with the teacher in order to address any con-
cerns and garner her views regarding the class.
Approximately one week after the end of the
unit, one of the researchers conducted the
postunit teacher and student interviews. The
researcher conducted the interviews in the
teacher workroom. All of the interviews were
completed within one week.

RESULTS

The central unit problem required the student
decision-making teams to determine the strate-
gies that should be pursued in 1968 to continue
the struggle for a more just, equal United States
society. Overall, most of the decision-making
groups struggled with the unit problem and
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developed very superficial solutions. Analysis
of the classroom observations, student and
teacher interviews, and student products are
provided below.

Classroom Observations

Analysis of observation notes from the unit
revealed several issues that may have impacted
the effectiveness of the unit. Both researchers
agreed that students initially felt overwhelmed
and frustrated by the open-endedness of the
unit. During initial data gathering, students
were not sure how to accomplish the task, what
information to access, or what to do with the
information they were examining. Particularly
during Day One of the unit, students expressed
their concerns regarding their roles and the use
of the resources available to them. Student com-
ments included: “What are we using the com-
puters for?” and “I'm kind of lost as to what
we're supposed to do with this information.”

Another issue revealed through the class-
room observation data was that some of the
data-gathering groups had difficulty working
together efficiently. The teacher understood that
students should have unique roles and responsi-
bilities within the group, but she did not effec-
tively define and establish those roles. After she
divided the students into groups on Day One,
she asked the students to choose individuals for
the roles of reporter, recorder, moderator, and
message checker. However, either the students
did not understand their roles within the
groups, or they did not have responsibilities that
required them to remain engaged in the data-
gathering activities. This lack of well-defined
roles led to unbalanced workloads within the
groups, where one or two students tended to
spend the majority of time using the computer to
gather data while the other members discussed
topics unrelated to the activity. Very few of the
groups were able to delegate responsibilities so
that some members were using the computer to
gather data while other members used the print-
based documents.

The researchers also observed that the
Guides (Figure 2) and Journal (Figure 3) sections
of the student notebook were used only inter-
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Table 1 [ Scoring rubric for student presentations

Group Presentation Assessment Rubric

A.

4.

3.

Accurately identifies what is already known or agreed upon about the past event.

Presents a thorough & correct account of what is already known. Supplies information that may not be
commonly known, but that has some bearing on the topic being studied.

Presents an accurate account, with no important omissions, of what is already known or agreed upon
about the topic being studied.

Presents information on what is already known or agreed upon about the topic being studied; however,
the information may not be complete in all particulars, or the student may introduce some inaccuracies.

Presents little or no accurate & important information about what is already known or agreed upon about
the topic.

. Effectively interprets & synthesizes information.

Interprets the information gathered for a task in accurate and highly insightful ways. Provides a highly
creative and unique synthesis of the information.

Accurately interprets information gathered for a task and concisely synthesizes it.

. Makes significant errors in interpreting the information gathered for a task or synthesizes the information

imprecisely or awkwardly.
Grossly misinterprets the information gathered for the task or fails to synthesize it.

=N AN

. Identifies opposing positions on an issue & the reasoning behind them.

Articulates detailed positions and the reasoning behind each.

Articulates positions and the basic reasoning underlying each.

Articulates positions but does not present clear lines of reasoning behind each position.
Does not articulate clear positions.

. Clearly states a position & provides sufficient and appropriate evidence for claim.

Presents a clear & accurate treatment of all available evidence that addresses the central point of the claim.
Considers what evidence is missing and how it should affect the evaluation of the claim.

With no major errors, presents all relevant evidence needed to support the claim.

. Provides evidence for the claim, but may not address all necessary aspects.

Fails to provide convincing evidence for the claim.

[Remaining rubric descriptors are only partially shown here. Students received full rubric.]

E.

4.

Expresses ideas clearly.
Clearly and effectively communicates the main idea or theme & provides support that contains rich, vivid,
& powerful detail.

. Effectively uses a variety of information-gathering techniques & information resources.

Uses the important information-gathering techniques & information resources necessary to complete the
task. Identifies little-known information resources or uses unique information-gathering techniques.

. Creates a quality product.

Creates a product that exceeds conventional standards.

Adapted from: Marzano, Robert ., Debra Pickering and Jay McTighe. Assessing student outcomes.
Original source used with permission of McREL Institute, 2550 S. Parker RD., Suite 500, Aurora, CO 80014. Telephone (303}
337-0990. Original material copyrighted 1993 by McREL Institute. All rights reserved.
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mittently by the groups. While some of the
groups used the Guides to assist them in sum-
marizing information from an event, other
groups simply recorded information they
thought was pertinent on a blank notebook
page. Group use of the Journal section appeared
to be superficial and hurried (perhaps because
the teacher tended to remind the students to
compilete their journal entries when very little
time was left in class).

Students tended to have more focus on the
final data-gathering day (Day Three); however
many of the groups were concerned that they
did not have enough time to explore each of the
events to which they were assigned. Several stu-
dents commented that they had not looked at all
of the information, and the researchers noted
that students were using only one or two docu-
ments within each of the events as their basis for
summarizing the events. Toward the end of the
third day, the teacher reminded the students to
meet in their groups and complete the Connec-
tions scaffold, which was designed to help them
determine similarities in strategies and tactics
used by civil rights leaders. The groups
reviewed the questions in the Connections sec-
tion; however only three of the five groups actu-
ally attempted to answer the questions in the
notebook. The other groups discussed the ques-
tions, but did not take any written notes.

The decision-making groups (Days Four and
Five) appeared to remain on task and focused to
a greater degree than the data-gathering groups.
However one problem that arose among these
groups was that students had difficulty brain-
storming possible strategies to address the unit
problem. Many of the groups tended to turn dis-
cussions into arguments. Instead of listening to
all of the possible ideas generated by group
members, the students tended to focus on one
idea at a time and discuss the reasons why that
particular strategy or solution would not work.
This led to some frustration among group mem-
bers, with one student commenting: “Don’t you
think they used all [these] ideas back then?
There really is nothing else, nothing worked!”
Another student, in an attempt to refocus his
group on its task, stated: “We're supposed to
come up with ideas, not destroy them every time
we think of one!”
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The decision-making groups also had diffj-
culty determining how to use the information
they collected during the data-gathering activity
to assist them with the unit problem. Several stu-
dents commented that they did not understand
the link between the decision-making activity
and the data-gathering activity; for example,
“I'm lost. How do we use this information we
have collected?” However, once the groups
started discussing specific strategies they might
want to pursue, students began tying those
strategies to information from the database. For
example, in attempting to determine the effec-
tiveness of the protest-march strategy, one
group had the following dialogue:

S1: Butin the past marching didn’t work . ..

S2: The only results were actually found in March on
Washington.

$4: Okay, so March on Washington got sympathy,
but Selma March got gassed. [But, they] GOT to
Washington. They sent people there.

$3: Right, and that’s what got the Civil Rights Act
passed.

S1: And that’s what we can put as [another] option . . .

Thus although some student comments indi-
cated that they were having difficulty synthesiz-
ing the information obtained from the
data-gathering activity and determining how to
use that information, their discussions provided
some evidence that they were applying the
information to build support for their strategies.

During the final presentations, the teacher
did not interact with the students while they
were presenting their solutions to the unit prob-
lem. Students tended to rush through their pre-
sentations. The teacher did not ask any
questions related to the strategies each of the
groups proposed, and did not ask the groups to
justify their strategies or provide additional evi-
dence in support of their ideas. As one of the
researchers commented, the presentations were
very “one-sided and superficial.” Both of the
researchers noted their concern that the teacher
did not take a more active role in forcing the stu-
dents to elaborate on the strategies they were
presenting and explain the evidence they had
collected to support their strategies.
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Student Interviews

Analysis of student-interview data tended to
corroborate the conclusions reached through
analysis of the observation data. As stated
above, as the information-gathering groups
began exploring the database, many students
did not have a clear understanding of what they
were supposed to accomplish. In the interviews,
this was identified as a problem by several of the
students. For example, when asked about prob-
lems encountered during the unit, one student
stated: “We didn't have much of an idea the first
day in [our] groups.” Another student com-
mented: “. . . like the first day, we were con-
fused. Because we didn't really know what to
accomplish. I know our whole group was . . .
confused on what we were supposed to really
do.” When asked what could be done to allevi-
ate the problem, the student suggested:

If we had kind of like . . . a roadmap type thing, like,
we needed to explore this so that we, you know, come
to this conclusion and this is the problem we have to
solve or something like that, and that way we have like
a clear picture in our mind, like what needs to be done.

When asked for suggestions to improve the
unit, one student commented that:

Another thing that I would rather have done is have
like a day to introduce it, because you kind of threw us
into it, at least for me, and I was kind of like, the first
day Ijust was so disoriented, I didn’t really know what
wWas ...

A second issue discussed by several of the
students was the need for additional guidance.
Many of the students felt that there was not
enough time for them to both gather data and
develop presentations to address the unit prob-
lem. Several students suggested additional
guides or structure to help them identify perti-
nent information. When asked for recommenda-
tions, one student commented:

Maybe more structure. Give us some guides about
what is most important. “You really need to know
this,” or “These are the most important. Be sure you
look at this.” We needed more time to be able to learn
as much as possible. We were rushed.

91
Another student commented:

I thought the subject itself was very interesting, it was
just, there was so much information thrown at us, 1
think, at once, in the beginning, that we didn’t really
know how to take it and what to do with it. And if we
had, you know, an objective, and . . . we knew what,
where we were going with it, then I'm sure some peo-
ple would have been a little more, like guided, like to
where they were going.

One student described his group’s frustration
with determining what information to examine
in the database:

Well, I mean, we had so much stuff to cover, like with
the interactive essay and stuff, that it’s just kind of
hard to you know, read all that and get to the videos
and with the amount of time we had, I didn’t know if
it was better to watch the videos or read the essays and
do the newsletters that they had, so we were just kind
of all over the place, wherever we could get to.

It was interesting to note that although stu-
dents discussed the need for more structure and
guidance, most of the groups used the Guides
and Journal sections of the notebook very super-
ficially. These scaffolds were designed to pro-
vide some of the structure and guidance the
students claimed they needed. One student,
when commenting about collecting data, stated:
“There was one part . . . in the guides that we
didn’t even get to.”

Although students commented that there
were difficulties in completing the Decision
Point! unit, they were also very positive toward
the experience. For example, when asked what
was different between the Decision Point! unit
and a normal history unit, one student com-
mented about the need to use the information in
the unit to successfully complete a task:

It wasn’t just like the lecture and then take notes and
fill out the worksheets and take a test. . . . Reading over
everything, you kind of absorb stuff. And knowing
you had to know it to do what was coming up next.

Another student commented: “[I learned]
more [than in a normal unit]. I got to see things I
wanted to see—more than might be assigned. I
got what I normally would get and some more.”

Finally, some students concluded that by par-
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ticipating in the Decision Point! unit, they would
retain the information longer. As one student
commented:

You can learn more maybe in an encyclopedia or in a
book, but will you want to know more? I mean it’s like
... will you carry it on? Like next year will I remember
what I read in this book? Probably not, but I will
remember those pictures I saw because they’ll stay in
my mind. And it's more about what I carry with me
later ... I mean when you say “learning” . .. I can learn
facts, but I won't learn, you know, the experiences . ..
and I think that’s what a lot of people remember and
those experiences help them to learn like other things.
. .. we're doing Vietnam right now and I'm just, like,
I'm already tuned out . . . but I still remember lots
about the Civil Rights stuff . . . .

Teacher Debriefings and Interview

A majority of the discussions between the
researchers and the teacher during the class
debriefings dealt with her role in the classroom.
During the initial information-gathering phase,
the teacher was not sure how to assist the groups
or what types of guidance she should provide.
As she stated at the end of the information gath-
ering phase: “I am going to have to find ways to
hold them more accountable. I'm not sure how
much to let them guide themselves.” She
believed that she needed to provide the groups
with more direction. She was also concerned
that the groups were not providing her with
enough information in their Journals for her to
give them useful feedback and guidance. As she
stated, “They are not writing enough in their
messages to me.” However, she was pleased
with how well the students were working in
their groups and the amount of work they were
completing during class time.

In the postunit interview, the teacher was
concerned that she did not provide enough
direction to the students even though she
thought of Decision Point! as a student-centered
activity. When asked to describe the biggest
adjustment she made in her thinking as the unit
progressed, she answered:

Ithink they needed more direction from my part, espe-
cially from the beginning. . . . So I really think the big-
gest change would be the guidelines that I would give
them without doing it for them, without saying . . .
step by step this is what you do.
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The teacher continued to discuss the
dilemma between providing guidance and leav-
ing the activities as open-ended as possible
when asked what she liked most about the unit.
She responded:

That’s what I liked about it, to have that much [infor-
mation] at hand, and they could either read it or they
could look at the pictures or the videos, . . . and I think
if I'd given them more direction, be sure I told them to
go to the interactive essay and go to the timeline. Next
time I'm going to make sure they understand what I'm
saying because that gave them an overview.

Finally, the teacher expressed her disappoint-
ment with the quality of the student presenta-
tions. She believed that one reason for the lack of
quality was that she did not hold the students as
accountable for the presentation activity as she
did for other activities in her class. She stated
that:

On purpose [I] did not count the presentations as
much as [ think I should have, because it was the first
time through and I wasn't sure. [The] next time I will
count it more and I think we'll get better results on
that. That surprised me. I expected them to put more
effort into that and really care more. It was almost as if,
this doesn’t really count, it’s kind of a test run.

She continued by stating:

There are several places I can hold them more account-
able and I think that will make a better package. It'll
also make them think more, work more, and in the
long run, I believe, be more creative and have a much
better presentation.

Student Products

Student notebooks. Each of the group notebooks
used for information gathering was examined to
determine the effectiveness of the scaffolds
included in the notebooks. These data indicated
that a majority of the groups used the scaffolds
in the documents only superficially, with the
exception of the Guides. All of the groups used
the guides to summarize each of the events they
were assigned to explore; however the level of
analysis varied widely for each group. For
example, the black power-abandon integration
group tended to provide much more detailed
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Figure 5 [] Comparison of group notebook entries.
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summaries of its events. However, the nonvio-
lent-desegregation group provided only a small
amount of information in its summaries (see Fig-
ure 5).

The Journal and Connections sections of the
notebooks were designed to help student moni-
tor their progress and synthesize the data they
had collected for each of their events. However,
based on the information in the notebooks, none
of the groups spent any significant amount of
time completing these sections. The teacher
required the groups to complete both sections
but, as she stated in her interview, she did notdo
an effective job of holding the students account-
able for the depth of their responses. Thus none
of the groups made any substantial effort to
complete either journal entries or the connec-
tions activity.

Group presentations. The presentations by the
decision-making groups of their solutions to the
central unit problem were very informal and
superficial. None of the five group presentations
rated above a “2” on any of the rubric standards
(A~D) most directly related to complex histori-
cal understanding and reasoning (refer to Table
1). Most of the groups developed three strategies
that paralleled the three strands of the database:
(a) legal system, (b) nonviolent protest, and (c)
black power. Their solution to the unit problem
was inevitably either to use a combination of the
three strategies or to continue nonviolent mea-
sures such as marches, sit-ins, and boycotts. The
one unifying theme among all of the presenta-
tions was that they believed black power or the
use of force was not an effective strategy for
bringing about change.

DISCUSSION

The purpose of this case study was to explore
the issues involved in implementing a technol-
ogy-enhanced student-centered unit and to rec-
ommend methods and strategies to improve and
enhance these types of learning activities.
Results of this study suggest that a variety of fac-
tors impact the success or failure of student-cen-
tered activities. These results also provide some
support for continuing to develop studeni-cen-
tered activities for content domains such as his-
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tory and social studies and provide insight into
how the design of these types of activities can be
improved.

Results of this study indicate that there are
several factors that impacted the effectiveness of
the unit. These can generally be categorized into
student issues and teacher issues. A discussion of
these issues follows, along with suggestions for
improving the design of student-centered units.
A summary of this discussion is provided in
Table 2.

Student Issues

Difficulty dealing with lack of structure. This
study suggested that students needed more
structure to succeed at the assigned tasks. Partic-
ularly at the beginning of the unit, students
stated that they felt lost or overwhelmed. Sev-
eral factors may have influenced these feelings.
First, although the unit problem was presented
to the class by the teacher at the beginning of the
first day of the unit, the teacher did not provide
the students with much detail regarding the
data-gathering activity. Students might have
benefited from opportunities to review the cen-
tral unit problem and set learning goals or steps
toward solving the problem before they started
their information-gathering activities. Although
an overview of the central unit problem was
provided by the teacher immediately before the
students began examining the information in the
Decision Point! database, there was never an
opportunity for students to discuss initial goals,
strategies, questions, or responsibilities before
they started exploring the database. Several
researchers emphasize the importance of goal
setting and preassessment of their knowledge
before beginning a complex task. Using software
designed to help students learn from case- and
problem-based learning, Schwartz, Brophy, Lin,
and Bransford (1999) have students “look ahead
and reflect back” on a problem in order to pre-
view the knowledge domain and formulate
learning goals. Linn, Shear, Bell, and Slotta
(1999) developed conceptual scaffolds to assist
students with initial problem formation and
data gathering for science projects. In the Deci-
sion Point! database, these scaffolds may have
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included prompts that guided students to spe-
cific information in the database, or suggestions
such as “You may want to explore the interac-
tive essay or view the introductory video for the
event first.” As she mentioned in her interview,
the teacher thought that more guidance at the
beginning of the data-gathering phase would
have helped students garner a deeper under-
standing of the problem they were attempting to
solve.

In addition, during the first day of the unit,
the teacher did not emphasize the pivotal role
that the Guides should play in assisting students
with their data gathering. Thus the groups
tended to randomly explore the database with-
out using the Guide scaffolds to help focus their
data-gathering efforts. Having the teacher
demonstrate and model the use of scaffolds for
the data-gathering activity might have provided
students with the guidance they needed to begin
exploring the database and collecting informa-
tion.

Finally, student feelings of confusion and dis-
orientation could be attributed to both their lim-
ited knowledge of the content domain and their
lack of experience with ill-structured problems
such as the one presented in the Decision Point!
unit. As Jonassen (1997, p. 80) states, “Domain
knowledge and problem-solving skill develop
from experience in solving problems.” The
teacher described herself as “structured” and
“teacher-directed.” Content regarding the civil
rights movement had not been covered pre-
viously in the course, and students had rarely (if
ever) experienced activities in which they were
expected to take a more active role in their learn-
ing. With their minimal experience with ill-
structured problems, it is not surprising that
students did not feel comfortable with their situ-
ation initially. Introducing several smaller stu-
dent-centered activities prior to implementing
the larger unit might have provided students
with some experience dealing with ill-structured
problems and helped them be more successful
with the Decision Point! unit.

Difficulty dealing with amount of information.
Students also felt overwhelmed by the amount
of information they were asked to synthesize.
They may have needed time to orient them-
selves o the computer-based resources and
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tools available to them, and more tangible exam-
ples of how these tools might be used to assist
their research and problem solving. Many stu-
dents suggested having “roadmaps” for the
database, or providing them with more struc-
ture during the initial phase of the unit. Prior to
the beginning of the unit, students did partici-
pate in an activity to help orient them to the
database. However, this activity focused more
on the navigation and synthesis tools, and less
on strategies for dealing with the volume of
information available. A more structured orient-
ing activity might have helped students feel less
overwhelmed at the beginning of the unit and
have provided them with some initial guidance
for the first day of data gathering. This orienta-
tion could have been presented by the teacher or
have been in the form of an introductory video.
Other researchers have used brief orienting vid-
eos to introduce a problem (Hannafin et al.,
1994; Sept, 1997).

Lack of metacognitive skills. Results also sug-
gested that students had difficulty managing
their time efficiently, monitoring their progress,
and identifying areas where they needed assis-
tance. The Journal section of the student note-
book was designed as a metacognitive scaffold
to help both the data-gathering and decision-
making groups reflect on their progress, deter-
mine what they still needed to accomplish, and
identify areas where they needed help. However
none of the groups spent a substantial amount of
time using the notebook for this purpose. One
reason that metacognitive scaffolding may have
been ineffective was that the teacher did not
hold students accountable for the quality of their
notebook entries. Thus one or two students from
each group would generally spend the last five
minutes of the class hurriedly completing a jour-
nal entry in order to meet the requirement of
“writing in their journals.” By completing jour-
nal entries in this manner, students did not have
to meet in their groups and discuss issues and
problems they were having, or review the prog-
ress they were making toward completing the
task. Thus the scaffold was ineffective in sup-
porting the metacognitive skills so important to
problem solving (Palincsar & Brown, 1984; Voss,
Greene, Post, & Penner, 1983; Wineburg, 1991).
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Table 2 [J Issues and design recommendations when developing and implementing

student-centered leaming activities

Implementation Issue

Design Recommendation

Student Issues
Difficulty dealing with Jack of structure.

¢ Additional modeling and orienting activities (video, etc.).

* Practice with ill-structured problems.

Overwhelmed by amount of information.

¢ Additional conceptual scaffolding (summarizing documents

or videos, guides or prompts to key information).

Difficulty with metacognitive skills (e.g.,
time management, progress monitoring).

¢ Better integrate metacognitive activities into unit.
¢ Increase student accountability for metacognitive activities.

* Have students monitor progress more frequently.
* Provide more feedback to students on a daily basis.

Teacher Issues
Difficulty understanding role as facilitator.

* Provide additional modeling/ support for teacher (video

cases, dialogue with other teachers or experts).

Difficulty creating and managing groups.

* Assistance with developing and managing cooperative

group structures (recommended roles, guides for
establishing interdependence).

Difficulty holding students accountable and
providing adequate feedback.

* Assistance with developing assessment measures.

This led to inefficient time management, where
students said that they felt rushed at the end of
the data-gathering phase and needed additional
time to analyze all of the events for which they
were responsible.

In order to address this problem, students
could have been provided a specific time to com-
plete their journal entries. For example, the
teacher could have allocated the last 20 minutes
of class time for students o reconvene in their
groups and complete a journal entry. The
teacher could also have provided students with
evaluative feedback on the information in their
journals. In this study, the teacher reviewed each
of the groups’ notebooks at the end of every day,
but she did not provide any substantive feed-
back to the groups based on their notebook
entries. Most of her comments were more moti-
vational in nature, such as “Keep up the good
work!” or “Your group worked very well
together today.” Finally, it might have been
advantageous to have the groups complete jour-
nal entries more often than the one time at the
end of class. This would have provided them
with the opportunity to more closely monitor
the progress of their group and make adjust-
ments to their data-gathering strategies during
class instead of having to wait until the next

class to make any changes. Any of these strate-
gies would have forced the students to utilize
the scaffolding tools and held them accountable
for completing the summarizing tasks.

Teacher Issues

Difficulty understanding role as facilitator. Many
of the probiems experienced by the teacher dur-
ing the implementation of this unit dealt with
her difficulty in understanding her role in the
classroom. This may have been because she had
very little experience with student-centered
learning prior to this unit and had limited
knowledge of her responsibilities as a classroom
facilitator. Particularly at the beginning of the
unit, the teacher tended fo act more as a nonpar-
ticipant observer than as a resource and guide
for students. Only after several debriefings with
the researchers did she begin to become more
engaged in assisting the students with their
tasks. It appeared that the teacher saw her role in
the unit as either totally hands-on or totally
hands-off. Only after reflection did she realize
that some guidance and structure on her part
was necessary in order for students to become
more deeply engaged in the content. However,
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she still was not sure how much guidance and
structure she needed to provide even after the
unit was completed.

These problems support the premise that in
order to successfully implement student-cen-
tered units such as Decision Point!, supports or
scaffolds are needed for teachers as well as stu-
dents (Glasgow, 1997; Hannafin et al., 1994; Oli-
ver, 1996). For example, the teacher may have
benefited from the opportunity to explore mod-
els or examples of other student-centered units
being implemented. Case-based scenarios have
been used by researchers to introduce teachers
to new instructional strategies (Herrington &
Oliver, 1999). Children’s educational software
such as Millie’s Math House (Edmark, 1999)
include video cases and supplemental materials
to help provide teachers with models and strate-
gies for integrating the software into their class-
room activities. Angeli, Bonk, Supplee, and
Malikowski (1998) developed a case-based elec-
tronic learning environment to assist preservice
teachers with problems they encountered in
their initial teaching experiences. These types of
support structures might have assisted the
teacher in the current study with developing
some strategies for managing a student-centered
classroom before she began the unit.

The teacher also noted that she thought the
discussion sessions with experts (in this case, the
researchers) were very beneficial. Although the
ability for teachers and experts to have a contin-
uous dialogue while implementing student-cen-
tered learning activities is somewhat idealistic,
there may be other types of feedback mecha-
nisms that can be implemented for the teacher.
For example, implementing a student-centered
unit with an entire faculty rather than a single
teacher would provide the teachers with their
own peer support structure (Glasgow, 1997).
The faculty could have daily debriefings much
as did the teacher and university researchers in
this unit.

Difficulty managing groups. Despite the fact that
the teacher demonstrated some understanding
of the necessary components of cooperative
learning (e.g., unique roles for students), it was
obvious to the researchers that she did not have
a great deal of experience using cooperative
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learning in her classroom. She had difficulty
establishing well-defined roles and responsibili-
ties for the students and did not provide any
opportunities for students to practice coopera-
tive learning skills prior to the beginning of the
unit. This led to situations in which there were
unbalanced workloads among group members,
confusion with individual responsibilities for
the group tasks, and a general lack of individual
accountability and group interdependence.
Once again, additional aids or tutoring provided
to the teacher prior to the implementation of the
unit could have assisted her in effectively creat-
ing and managing the groups (Brush, 1998).
However, even if the teacher were skilled in
implementing cooperative learning in her class,
it might have been difficult for the members of
the groups to establish cohesive working rela-
tionships because of the limited amount of time
they spent working on the task.

Difficulty with student accountability and feedback.

The teacher had difficulty with several evalua-
tive aspects of the unit, including requiring
more accountability and depth when develop-
ing solutions to the unit problem. When the
decision-making groups gave their final presen-
tations, the teacher did not engage in any evalu-
ative dialogue with the students, and did not
provide any critical comments regarding the
depth of their proposed solutions. This was the
case even though she stated that she was disap-
pointed with the quality of the presentations.
Perhaps the teacher needed some changes in the
structure of the unit in order to provide her with
more time to meet with students and provide
feedback. For example, if the teacher had met
more frequently with the decision-making
groups while they were developing their pre-
sentations, she could have become familiar with
the solutions they were developing and been
more prepared to provide thoughtful questions
and feedback to the groups. In addition, the
teacher could have required the students to com-
plete outlines or storyboards of their presenta-
tions that she approved before they could begin
fully developing their presentations. In this way,
the teacher would have included both an oppor-
tunity for preliminary feedback and a mecha-
nism for accountability. It also would have
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helped the teacher prepare for the student pre-
sentations, and be able to provide more thought-
ful, probing questions to the students during the
delivery of their presentations. Instead, the first
time she saw the presentations was when the
groups presented to the rest of the class, and she
may not have been comfortable facilitating a dis-
cussion of the proposed problem solutions with-
out the opportunity to review the presentations
first.

CONCLUSION

This paper has presented the results of an initial
effort to implement technology-enhanced, stu-
dent-centered learning activities. It is hoped that
the results presented in this study will guide
others in developing student-centered units. The
knowledge gained from implementing and eval-
uating this unit should help developers create
effective student-centered activities by provid-
ing teachers and students with the support they
need to be successful within these environ-
ments.

Although the final presentations provided by
the decision-making groups did not demonstr-
ate a great deal of depth, classroom observation
data and student comments made during the
postunit interviews provide some evidence that
technology-enhanced student-centered activi-
ties might promote deeper engagement and
enhanced understanding of content. Despite the
organizational problems, this class exhibited
high levels of enthusiasm, dialogue, and persis-
tence in unit activities. For a more detailed dis-
cussion of the learning gains made by students
engaged in this unit, refer to Saye and Brush
{1999).

The implementation and evaluation of a stu-
dent-centered unit in this study led to numerous
insights and recommendations for improving
the unit. Perhaps the most important considera-
tions that need further attention are the addi-
tional aids required by teachers as they struggle
to implement these types of activities in their
classrooms. Much of the literature on open-
ended and student-centered learning tends to
focus on the needs of the learner (e.g., Hannafin
et al., 1999; Hannafin & Land, 1997) rather than
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the needs of the teacher. By utilizing data gath-
ered from teachers as they implement student-
centered units, designers and developers should
be able to create activities that are more success-
ful for both the student and the teacher. O
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