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Project Overview

The Ilinois State Board of Education has partnered with the National
Computational Science Alliance (NCSA) and the North Central Regional
Technology in Education Center (NCRTEC) to provide staff development training
along with technological software, hardware and support to improve the
performance of over 1000 sixth grade students from across the state in the areas of
mathematics, science and reading. The project involved teachers, administrators,
and support staff from eight public school districts and three private schools from
thirty-eight different classrooms and eight distinct regional communities.

The ISBE provided about $250,000.00 to fund the project in FY99 through a
competitive Technology Literacy Challenge grant request for proposal process. The
grant monies provided staff development training, on-site support and actual
technological software and hardware for teacher and student use.

The classrooms selected for the project contained students reflecting the attributes of
low socioeconomic status, high mobility rates in transferring both in and out of
school, and a large percentage of students receiving special education services. The
program participants were provided five days of training in the engaged model of
learning and in the use of specific modeling software (i.e. both Stella and Model-It).
Communication among participants was enhanced through the use of e-mail and
other web-based technologies.

Teachers were asked to plan, implement and evaluate an action research project at
their school involving students in collecting data and information on a real world
problem of choice. Projects completed included: energy audits in which students
devised ways to decrease the cost and consumption of electrical energy; a recycling
project designed to manage student use of paper and related implications for saving
trees and reducing local landfill waste; and, a collaboration with a local park district
to monitor and improve the water quality of a recreational lake.

Performance assessment measures were utilized to gauge the merit and worth of the
project. Feedback from the program participants was utilized to improve future
efforts at local school sites in improving student performance in achieving state and
local standards related to data collection, representation and interpretation.

Participants

The AHAs project involved 8 public school districts and 3 private schools from
around the state. 38 sixth grade participated from the various schools. The schools
were selected based upon a matrix of student attributes that included low SES,
mobility rate, along with bilingual and minority representation.  These
characteristics were selected to address the ability of varying and unique student
populations to achieve the Illinois Learning Standards through the use of
technology.

Listed below are the districts and school participants, followed by a chart displaying
just some of the population attribute characteristics.

4
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Aurora East School District #131
* Our Lady of Good Counsel School

Belleville School District #118
¢ Union School

Carpentersville School District #300
* Carpentersville Middle School

Cahokia School District #187
* Centerville Elementary School

Crystal Lake School District #47
¢ Hannah Beardsley Middle School

¢ Lundahl Middle School
¢ North Middle School

Mt. Vernon School District #80
* Dr. Andy Hall School

Palatine School District #15
¢ St. Colette School

¢ St. Thomas School

o St. Theresa School

* Virginia Lake School

Wabash School District #348
o North Middle School

Student Population Attribute Data

District School Hispanic | Black | Low | LEP
Income
Belleville Union 0.5% 27.5% | 43.1% 0.0%
Carpentersville Middle 37.8% 10.7% 342% | 26.1%
Cahokia E. Morris 0.7% 57.6% 73.3% 0.0%
Cahokia Centerville 0.0% 87.1% 73.0% 0.0%
Crystal Lake North 3.8% 0.1% 9.3% 0.0%
Crystal Lake Lundahl 2.0% 0.9% 3.3% 0.0%
Crystal Lake Beardsley 5.8% 0.7% 8.3% 1.2%
Mt. Vernon Andy Hall 2.2% 26.8% 48.0% 0.0%
Palatine Virginia Lake 30.5% 10.3% 324% | 13.2%
Wabash North 0.0% 1.0% 33.6% 0.0%
5
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Project Goals

The partnership of ISBE, NCSA and NCRTEC sought to create a technology rich
environment in each of the participating schools to foster and facilitate student
attainment of high standards in mathematics, science and reading. To this end, the
partnership committed itself to the continual and on-going staff development of
teachers in the latest technologies, and to the creation of model curricular materials
for teacher and student use and implementation.

There were three main goals of the project. They focused on helping teachers to use
both engaged learning strategies and modeling software with students, and to
provide action research opportunities to aid in school improvement planning.

Other goals of the project dealt with the development and dissemination of
instructional materials for use with other students across the state, facilitating
communication about curriculum planning through web-based technologies, and
the development of an accountability system to measure the extent to which student
indicators of success and program activities resulted in attainment of stated
instructional goals.

The three stated AHAs project goals and some of the major project activities related
to each of these goals are stated below:

Goal 1: Help students achieve high academic standards in math, science and
reading.

Project Activities

¢ form a leadership team of representatives from each of the participating
schools to serve as a steering committee for the project,

create a school leadership team to oversee local project activities,

agree upon local student indicators of success for the project,

provide teachers with training on engaged learning, and

have teachers plan and implement an engaged learning and technology
rich learning project.

Goal 2: Provide staff development opportunities for teachers to develop, -
implement and evaluate technology-rich reality-based learning projects.

Project Activities

¢ provide background information, group training, and individual support
for teachers to gain expertise in engaged learning,
provide training for teachers in utilizing internet telecommunication,

¢ provide teacher training in action research and performance-based
assessment measures, and

¢ have teachers and staff share findings through collaborative planning.

Goal 3: Establish community collaboration between participating 6th grade
students.
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Project Activities

e provide training for teachers in utilizing internet telecommunication,

¢ enable teachers to share via websites and e-mail, and

* model ways for teachers to utilize these internet telecommunication
strategies as part of the classroom curricula.

Engaged Learning

Each of the staff development sessions provided teachers with information and
opportunities to investigate and experience the instructional process known as
engaged learning. This pedagogical strategy has been found to increase the active
engagement of students during instruction. For this reason, it was chosen as a way
for teachers to help students reach high standards of instruction. The engaged
learning models have strong research support for the improvement of teaching and
learning (Conrad 1996; Roth, 1994; Shuell, 1990).

The engaged learning model enables teachers to address student outcomes, define
activities to engage the learner; select instructional strategies and determine
performance assessment measures in a systematic planning process to ensure
student learning.

Teachers were asked to develop and implement an engaged learning unit as the
culminating activity of this project. All of the teachers successfully utilized the
engaged learning model with their students of varying backgrounds and abilities.
The Nllinois learning Standards were utilized as benchmarks to gauge successful
implementation of the engaged learning units.

Action Research

The grant provided teachers participating in the project with a day's training in
action research. The action research model allows for classroom teachers to collect
information about specific problems of teaching and learning, evaluate the
information gathered, and then utilize the information to improve their instructional
practice.

Action research differs from other forms of educational inquiry in that the researcher
is also the classroom practitioner. Thus through action research teachers act as
researchers in the classroom, gathering evidence and making judgments in an
attempt to reflectively improve a practice of teaching and learning (Sagor, 1992;
Schon, 1983).

The action research model often uses a cycle of phases to ensure proper
implementation. These phases are: 1) defining a problem of choice, 2) gathering
information about the problem, 3) planning a strategy of intervention, 4) collecting
classroom information and evidence about the intervention, 5) making judgments
and inferences about the data collected, and, 6) refining the practice based upon the
evidence.
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Performance-based Assessment

Criterion-referenced testing (CRT) has been popular with educators for many years
since it allows the alignment of assessment measures with instructional goals. In
this way teachers and school districts have the ability to define and articulate a
successful level of student performance to indicate mastery or attainment of a given
outcome or objective. Whenever a teacher assesses what has been taught in the
classroom, criterion-referenced testing is being used.

CRT's blend nicely with projects of school improvement and curricular alignment at
the school and district level for they continue to allow teachers to select indicators of
success that are real and meaningful to student learning. In the past decade, a new
form of criterion-referenced testing (i.e. performance-based assessment) has become
an acceptable standard of practice within the educational community.

Performance-based assessment often allow students to demonstrate what they know
about a particular topic or subject and to show how it can be used or applied. This
concept of what we want students "to know and do" is at the heart of standards-
based assessment. Besides knowledge and performance, students can also portray
their beliefs and attitudes about a subject also know as disposition.

The AHA project facilitated the development of performance-based measures to
assess student learning and provided practice in these procedures through
implementation of both the engaged learning and action research training modules.
Various methods for collecting student performance data are always available for
teacher use. Project participants were encouraged to utilize a combination of two or
more of these data collection methods at any given time. Multiple assessments of
student performance provided further evidence of student achievement and
strengthened the performance-based assessment procedure. Some broad categories
and specific kinds of acceptable performance-based indicators of student success are
listed below (Rudy, 1999):

TEACHER OBSERVATION

(e.g. protocol rating sheet; checklist; videotaped lesson); actual observation of
students by teacher during the activity related to previously established
criteria

TEACHER REFLECTION

(e.g. teacher judgement; anecdotal records; journal); judgments and
comments made about a student’s performance and/ or level of
understanding after an activity / episode has been completed based upon
previously stated criteria

TEACHER ARTIFACT

(e.g. course syllabus; problem-based learning activity; home web page;
attendance record); item of record produced by the instructor utilized during
the teaching and/ or learning activity / episode based upon predetermined
criteria for student performance
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STUDENT REFLECTION

(e.g. student journal; structured interview; survey); self-assessment and
appraisal of performance and/ or level of understanding (prior student
training, practice and discussion of assessment criteria is necessary to use this
procedure)

STUDENT ARTIFACT

(e.g. contents of a portfolio; lesson plan; essay; criterion-referenced test; group
project); assessment completed based upon review and analysis of student’s
actual work; items produced through participation in specific learning
activities; assessment criteria must be established prior to evaluation of
materials; portfolio must be available for future reference and data
verification (i.e. may be stored on CD-ROM, computer diskette, etc.)

PEER REVIEW

(e.g. observational checklist; performance rating sheet; feedback from an
observer); peer assessment/ appraisal of another student’s performance
and/ or level of understanding (prior student training, practice and
discussion of assessment criteria is necessary to use this procedure)

Modeling Software

An integral part of the project involved the training of program participants in the
use of modeling software. The AHAs project provided teachers of sixth graders
with two days of training at the NCS site in Excel spreadsheets, Model-It software
and Stella software. These software applications were utilized for their capabilities
in aiding in data collection and interpretation, along with the distinct use of the
Model-It and Stella software to provide models of electrical and other systems
selected for development as an engaged learning unit. Studies indicate positive
impact on student learning when modeling software has been implemented in
classroom settings to address solutions to real world problems (Soloway et al, 1997).

Besides training, staff received the hardware and software necessary to utilize these
unique technologies in their classrooms and school districts. Videotapes were also
provided for teachers to refresh their training as needed at their home sites. The
videotapes included methodologies for: 1) use of Excel software for data collection
and analyses of budgets, 2) use of the Model-It software to predict system effects of a
given problem of choice, 3) use of the Stella software helpful in conducting a
prescribed energy audit and capable of adaptation to other problems and settings,
and 4) introduction in the creation of web-based home pages, e-mail
communications, and other internet-based technology uses.

Technological Resources
During a planned workshop, program participants were trained by the NCSA staff
in using NetFusion to create web-based home pages for their home school. This

9

10



ANNUAL REPORT OF FINDINGS

internet technology allowed teachers to open e-mail accounts to communicate with
other project teams across the state, and with ISBE, NCSA and NCRTEC program
staff. This software also extended internet capabilities to the classrooms of each of
the sixth grade teachers for use within the project and in other instructional areas of
choice. Additional support help and training was provided for project teams at their
home schools as needed for successful implementation of school-based web pages,
internet access, and e-mail communication. The varying hardware and related
software necessary for each participating school to implement this phase of the
project was provided by grant funds on an as needed basis.

Student Projects

Many of the above mentioned project goals, components and activities were
addressed through development and implementation of an energy project at each of
the participating schools. The energy project was used as a model unit for teachers
to emulate since it incorporated the engaged learning, action research and
performance-based assessment aspects of the project with easily accessible and state
of the art technology.

In some cases the energy project did not meet the curricular needs of the particular
school, so it was altered to align with current school standards (i.e. became an
environmental project involving recycling of community waste products or ensuring
the quality of local water).

A typical project required students to:

determine a relevant school research project,

study various project parameters in depth,

use modeling software to test possible intervention strategies,
carry out and monitor strategies through software modeling,
prepare a report of findings, and

present results to various community audiences.

10
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EVALUATION

11
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Program Evaluation

The evaluation portion of the grant assesses the extent to which each of the program
goals has been met and also indicates corresponding merit and worth of the stated
goals. Sometimes the evaluation activities were formative in nature, taking place
during the actual implementation phase of the grant project and providing feedback
for program improvements. Other evaluation techniques were strictly summative,
occurring at the end of the project and providing commentary about merit and
worth of the program (Worthen & Sanders, 1987).

Ensuring that evaluation activities address both formative and summative aspects of
the program being studied is an actual strength of the design of the project and the
evaluation study.

Confirming Evidence

The evaluation plan utilized a confirming evidence approach to gauge program
effectiveness, and provide insight and understanding for continued planning of the
partnership activities for the duration of the project. For example, each program
goal and research question addressed in the evaluation plan were studied both
formatively and summatively, thus providing feedback on current program efforts
and also provide recommendations for addressing long-term planning of specific
issues and concerns (Patton, 1990).

Each program goal was said to have been achieved or met by Confirming Evidence, if
and when multiple data measures confirmed same. Program goals and research
questions which produced conflicting or differing pieces of data measures were said
to have produce Mixed Evidence, and were deemed inconclusive. Disconfirming
Evidence was the term used when multiple data measures verified that program
goals have not been successfully met (Rudy, 1999).

Triangulation

A method of data collection used by many researchers to ensure accurate findings is
called triangulation. Basically, triangulation requires that multiple data measures
(i.e. minimally three distinct measures) be used to produce evidence related to each
of the questions studied or addressed in the evaluation plan (Miles & Huberman,
1984; Denzin & Lincoln, 1994).

This variety and multiplicity of data measures strengthens the validity and
reliability of any conjectures ultimately made about progress made toward
achieving the program goals. The evaluation plan integrated triangulation with the
confirming evidence approach as the base of all evaluation activities.

Latest findings from the research community support a mix of qualitative and
quantitative data sources when conducting program evaluation research (Frechtling
& Sharp, 1997). A mix of qualitative and quantitative data were collected to assess
the impact of the AHAs project activities upon attainment of program goals.

12
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Performance-based Data

Criterion-referenced testing (CRT) has been popular for many years since it allows
teachers and school districts to define and articulate a successful level of student
performance to indicate mastery or attainment of a given outcome or objective. In
the past decade revised forms of CRT's (i.e. performance-based measures) have
become accepted standards of practice.

Performance-based assessment often allows students to demonstrate what they
know about a particular topic or subject and to show how it can be used or applied.
This concept of what we want students "to know and do" is at the heart of
standards-based assessment and has been implemented successfully in many local
school improvement programs.

For the AHAs project, several broad categories of performance-based assessment
measures were utilized. These measures included: teacher artifacts exemplified by
curriculum planning documents; student artifacts such as student work and student
led presentations; teacher judgments gathered through group and individual
feedback techniques, and teacher observations of student performance while
working with the modeling software during the engaged learning units.

Evaluation Standards

The American Evaluation Association, a professional organization dedicated to
implementation and advancement of state of the art evaluative techniques in various
settings, has created Program Evaluation Standards. These benchmarks for
evaluators are used to ensure that evaluation provides accurate, valid and reliable
information that meets the needs of the intended stakeholders. It will be the duty of
the evaluator to ensure that these Standards are fully implemented and utilized as
appropriate for the purposes of this study. Major themes of the Program Evaluation
Standards include the utility, feasability, propriety, and accuracy of the evaluative
activities.

Documentation & Instrumentation

Several broad categories of data measures were utilized in data collection and data
analyses. Again both qualitative (i.e. performance-based) and quantitative measures
of both teacher and student performance were utilized. Data from each of the above
categories was reported in this evaluation section as it pertained to one or more of
the project goals.

Qualitative measures used to gauge project activities were:
* teacher artifacts (e.g. engaged learning planning documents; action
research plans),
student artifacts (e.g. samples of student work; student presentations),
teacher judgement (e.g. focus-group feedback collected from teachers),
and

13
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e observation (e.g. NCSA staff observing teacher and student use of
technology).

Quantitative measures included:
» student performance on Illinois Standards Achievement Test (ISAT), and
* local assessment measures used in school improvement planning (SIP).

Interpretation & Analyses

Again, triangulation of all program goals and research questions resulted in
multiple data measures. The confirming evidence approach produced
~ documentation verifying one of the following findings for each item of analyses:
Confirming Evidence; Mixed Evidence; or, Disconfirming Evidence.

This approach was utilized with all qualitative and quantitative data for it is
appropriate and provides the information needed to inform the various stakeholders
(Joint Committee on Standards for Educational Evaluation, 1981). Additionally, if
and when quantitative data was analyzed, an appropriate and suitable statistic of
choice was also utilized per accepted guidelines published and accepted by the
research community.

Evidence of Claim Statements

The grant proposal stated 11 distinct claim statements involving student
performance, teacher performance, or technology utilization. Each of these claim
statements was reviewed in light of documentation and data gathered through both
the formative and summative phases of the evaluation. Multiple data sources were
collected and appropriately analyzed for each of the claim statements. Judgements
about the claim statements were then made based upon the collected evidence.

Summary Chart 1 (found on page 16 of this report) lists the 11 intended claim
statements posited to be achieved by successful completion of the grant activities
along with a judgement about the related evidence.

Student Performance Claims
Claims 1 & 2 relate to student performance. Evidence reviewed for these claims
included the following documentation:

¢ IGAP & ISAT student assessment data,

e teacher designed performance-based assessments,

e focus group feedback of teachers,

* portfolios of student work, and

e student developed internet web sites.

Student assessment data of ISAT was not available for review at the time of this
evaluation (due out November, 1999). For this reason the term mixed evidence was
used to describe student performance in Claim 1. It could be that ISAT data w111
support this claim in the future.

14
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Regarding claim 2, multiple pieces of evidence support the claim that students have
indeed demonstrated understanding of the Illinois Learning Standards.

Teacher Performance Claims
Claims 3, 4, 5 & 6 relate to teacher performance. Evidence reviewed for these claims
included the following documentation:
¢ use of teacher developed engaged learning modules,
e teacher use of interactive software,
¢ construction of teacher designed performance-based assessments,
* implementation of action research projects,
¢ focus group feedback of teachers,
¢ establishment of community partnerships,
¢ focus group feedback of teachers,
e portfolios of student work, and
¢ student developed internet web sites.

Regarding claims 3-6, multiple pieces of evidence support the claim that teachers
have indeed designed curricula and implemented instructional units directly
relating to the Illinois Learning Standards. Thus, confirming evidence exists to
support these claims.

Technology Claims
Claims 7, 8, 9, 10 & 11 relate to the design and implementation of technology to
improve both teacher and student performance. Evidence reviewed for these claims
included the following documentation:

¢ direct observation of teacher and student use of technology,

o teacher designed instructional units,

» teacher artifacts created through utilization of technology,

* student products resulting from technology,

¢ focus group feedback of teachers,

* portfolios of student work, and

* student developed internet web sites.

Claims 8-11 are fully supported by confirming evidence. Claim 7 has produced
mixed evidence due to the lack of technology support and various hardware
limitations inherent to specific school sites and districts. This is not a reflection of
the project as much as it is the state of equal access to technology by all students
across the state.

Confirming evidence is found top support 9 of the 11 claims originally posed by the
grant, with the 2 remaining claims producing mixed evidence. Please note that no
claims produced disconfirming evidence, thus concluding that all claims were
realized to some extent, with the vast majority (9 of 11 = 82%) of the claims being
fully achieved.
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Claim

Students will:

Confirming
Evidence

Mixed
Evidence

Disconfirming
Evidence

achieve high standards in
mathematics, science and reading,.

v

demonstrate understanding of
standards in mathematics, science,
and reading that had been
previously inaccessible to them.

Claim

Teachers will:

Confirming
Evidence

Mixed
Evidence

Disconfirming
Evidence

3

use engaged learning models that
incorporate appropriate
technologies.

v

develop and use performance-
based assessments aligned with
the Illinois Learning Standards.

plan, carry out and evaluate
action-based research projects.

establish school partnerships
within the community and
globally.

Claim

Technology will:

Confirming
Evidence

Mixed
Evidence

Disconfirming
Evidence

be connective, ubiquitous,
interconnective, and designed for
equitable use.

v

be designed for user contributions
and collaborative and engaged
learning projects.

demonstrate engagibility.

10

be use friendly, fast, available for
training and support, and have
the ability to provide immediate
feedback.

11

demonstrate functionality through
diverse tools, media use and
authoring support designed to
help students achieve standards.

16
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Evidence of Completion of Objectives

Summary Chart 2 (found on page 18 of this report) documents the three major goals
described in the grant proposal and related objectives. Again the extent to which
goals and objectives were successfully met or achieved was directly linked to the
evidence provided.

Regarding Goal 1 and student achievement, all 3 objectives were found to be
supported by confirming evidence. The evidence included: teacher artifacts, student
artifacts, teacher judgement, and observation.

Goal 2 relating to professional development of staff was also fully supported by
confirming evidence. Each of the 4 objectives met the necessary criteria by: teacher
artifacts, teacher judgement and observation.

Goal 3 of the grant involved the establishment of community partnerships by
teachers. Confirming evidence produced positive verification of Objective 1 related
to Goal 3, but not for Objective 2. Again the hardware and technological support
issues at the local sites resulted in conflicting or mixed evidence for Objective 2.

Evidence of Goal Attainment

Summary Chart 3 (found on page 19) examines the issue of attainment for stated
grant goals. Three goals were developed and posed as indicators of success for the
AHAs project. Confirming evidence exists that all three goals have been fully
realized as originally written in the grant proposal.

Teachers have help students achieve high academic standards as evidenced by :
student artifacts , student performance, teacher artifacts, and teacher judgement.
Thus, Goal 1 has been realized.

Goal 2 provided staff development opportunities for teachers evidenced by:
observation, teacher artifacts, student artifacts, and teacher judgment. Again,
confirming evidence exists to verify this goal.

Community partnerships were the focus of Goal 3. Evidence such as, teacher
artifacts, student artifacts and teacher judgment verify that these partnerships have
been established. Goal 3 is also deemed to possess confirming evidence.

It can be said that 100% of the goals have been realized through the implementation
of the Project AHASs grant activities. Not all objectives were completely realized, nor
did all original claim statements come to fruition. This is to be expected with the
size and scope of this grant project. But when taken as a whole, the goals of the
grant have been verified through use of multiple performance-based assessment
measures.
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Goal1  |Help students achieve high academic |Confirming] Mixed |Disconfirming

standards in math, science and reading.| Evidence |Evidence| Evidence
Objective 1 |Identify math, reading and science

standards that are difficult for students v

to achieve.
Objective 2 |Carry out 5 full day technology-rich

interdisciplinary learning workshops for v

6th grade teachers.
Objective 3 |Implement engaged learning and

technology-rich projects. v
Goal 2 |Provide staff development Confirming| Mixed |Disconfirming
opportunities for teachers to develop, Evidence |Evidence| Evidence
implement and evaluate technology-
rich reality-based leaming projects.
Objective 1 |[Plan and implement reality-based,

technology rich, interdisciplinary units. v
Objective 2 {Help teachers become more

technologically literate. v
Objective 3 {Teachers will learn how to plan and

carry out action based research projects. v
Objective 4 |Consortium districts and private schools

will work collaboratively to plan for v

ongoing and sustained professional

development.

Goal 3  [Establish community collaboration Confirming| Mixed |Disconfirming
between participating 6th grade Evidence |Evidence| Evidence
students.

Objective 1 [Involve diverse representation in
community partnerships. v
Objective2 |Develop an internet-based system for
districts to share engaged learning v

projects.
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Summary Chart 3: Project Goals

Confirming | Mixed |Disconfirming

Project AHAs Goals Evidence | Evidence| Evidence
~ Help students achieve high
1 |academic standards in math, v
science and reading.
Provide staff development
2 |opportunities for teachers to v

develop, implement and evaluate
technology-rich reality-based
learning projects.

Establish community

3 |collaboration between v
participating 6th grade students.

Statement of Findings
Based upon the review of the evidence presented the followmg claim statements can
be made regarding the AHAs project:

Students have:

e met or exceeded high standards in mathematics, science and reading, and

* have demonstrated understanding of the related Illinois Learning
Standards.

Teachers have:
e successfully used engaged learning principles in instructing students,
e developed and implemented performance-based assessment
measurement procedures,
aligned curricula with the Illinois Learning Standards,
planned and implemented an action research model, and
established collaborative community partnerships for their students.

Technology has:
been implemented equitably among school districts,
* been designed to foster communication
within and among school districts,
demonstrated engagability by both teachers and students,
been introduced through group and individual training, and
provided diverse tools and media to support student achievement.

Some of the teacher artifacts used to verify these findings and claim statements
were: engaged learning units, performance-based assessments, action research
models, and locally developed internet web sites.
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Student artifacts included student portfolios and student presentations conducted
with PowerPoint software, along with student use of modeling software.

Technology performance indicators included: improved technological literacy of
teachers and students, focus group feedback, random observations, e-mail surveys,
technology training, website development, specific software printouts such as
graphs and energy models, and student-led presentations to students, faculty and
boards of education.

Summary of Findings
It can also be said that 100% of the schools involved successfully utilized technology

to improve student performance as measured by various performance-based
assessment standards. The AHAs program has proven that a technology rich
classroom can be used to improve student performance in the collection,
interpretation, and analyses of data. The project also confirms that students of
varying abilities, disparate socioeconomic levels and learning styles can all benefit
by integrating classroom teaching and learning with various technologies.

Next Steps
Continued work is needed in developing and refining appropriate learning

technologies to be used by adolescent learners within various subject domains.
Much more staff development and training is necessary to ensure teacher comfort
and expertise in utilizing and implementing the latest learning technologies within
individual schools and communities. Additional hardware and software is
warranted to ensure equal access by all teachers and all students to the latest
technological innovations, and to communicate and share information electronically
with others engaged in the standards-based improvement of schools.

Future Directions

The Achieving High Academic Standards (AHAs) Project exemplifies the collective
wisdom and hard work of a number of individuals and organizations from across
the state of Illinois. The project was impactful due to the leadership exhibited by the
Illinois State Board of Education, the National Computational Science Alliance
(NCSA) and the North Central Regional Technology in Education Center
(NCRTEC). Thirty-eight classroom teachers from eight school districts and three
private schools now have the tools to extend the learning of their students.

The project was successful because it set high standards and put in motion the steps
necessary to carry out and achieve its goals, objectives and claims. It was designed
to positively impact the professional growth of teachers, reform curricula, and
ultimately improve student learning through the consistent and varied use of
technology. This is just one success story of many that highlights the efforts of
collaborative partnerships ensuring that students can and do achieve the Illinois
Learning Standards.
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Additional Information

For additional information related to any aspect this project please contact:

» Bill Conrad, Associate Superintendent Learning Technologies, Illinois State Board
of Education (wconrad@smtp.isbe.state.il), Principal Investigator Project
AHAs

* Dennis Rudy, Indiana University South Bend (drudy®iusb.edu), program
evaluation and performance assessment

* Raul Zaritsky, Senior Research Scientist, National Computational Science
Alliance, (raulz@ncsa.uiuc.edu), modeling software and learning technologies
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PROJECT OVERVIEW

The Tlinois State Board of Education has
partnered with the National Computational
Science Alliance (NCSA) and the North
Central Regional Technology in Education

Center (NCRTEC) to provide staff
development  training along  with
technological software, hardware and

support to improve the performance of over
1000 sixth grade students from across the
state in the areas of mathematics, science
and reading. The project involved teachers,
administrators, and support staff from eight
public school districts and three private
schools from thirty-eight  different
classrooms and eight distinct regional
communities.

The classrooms selected for the project
contained students reflecting the attributes
of low socioeconomic status, high mobility
rates in transferring both in and out of
school, and a large percentage of students
receiving special education services. The
program participants were provided five
days of training in the engaged model of
learning and in the use of specific modeling
software (i.e. both Stella and Model-It).

|

|

Communication among participants was
enhanced through the use of e-mail and
other web-based technologies.

Teachers were asked to plan, implement
and evaluate an action research project at
their school involving students in collecting
data and information on a real problem of
choice (see one example below from Cahokia
School District, Centerville Elementary School).




- ‘confirmed  ‘samie.

I'research’’ questlons which produced': Dl

. conflicting ‘or. differing . pieces’ of data-. .-

- " ‘measures: were: said to have produce Mixed .-

". . Evidence, and-were deemed inconclusive.. . "

"_;~.'_-Dzsconf1rmmg Evzdence was the term -used. -

. when multiple data measures verified that ..

Lo _'program goals: have not been successfully_'-i Co
met (Rudy, 1999) S Il

R ,Pro]ects completed mcluded energy audrts,'- S
.. in"which students devised ways to decrease.” ... j Coe T
.+ the cost- and: consumption  of electrical . .- 'A method of data collection used by many: s
E _'energy, a recyclmg project designied 'to - .
.. manage. student. use of ' paper.-and related ' -
-+ implications for saving trees and reducing ..
-~ local-landfill waste; and, ¢ellaboration with - I

- a'local park district to- monitor and lmprove_'-' '

o : ~the water quahty of a recreatronal lake

RS part1c1pants was utilized to’ Aimprove future - -
" efforts at local ‘school sites. in improving .
- 'student performance in achrevmg state and -

R -local -standards related to data- collectron,-]' L
R _-representatxon and mterpretatxon o

S _CONFIRMING EVIDENCE
o -'The evaluatlon plan ut1h7ed a confxrmmg'; R
" evidence:. approach to gauge -program-- .-
-+ effectiveness, ‘and provide: insight-and . ..
~- "’ understanding for continued ‘planning of -
ol the partnershlp activities for the duration of |- BRI
o .the project “For. example, ‘each program Vo 'Crrterlon-referenced testmg (CRT) haS been T L - L
' 'popular: for many years- since it allows™ . . . R
teachers' and school districts to: define and:© 0.0
- articulate.a successful level of student'_' R
. ,performance ‘to’ mdlcate mastery or:: i
. attainment of a grven outcome or objective.
In ‘the ' past decade: revised forms of CRT's. "< .. .* 1. ..
RIS _';'(1 e.- performance:based ‘measures) have. -l
B BEERE become accepted standards of practrce e
L ;'-_Each program goal was. sa1d to have been.‘. L
~ -~ ! achieved or met by Confzrmmg Evldence, i
- 'and . ‘when - multrple ‘data’ ‘measures - - .-
Program goals and .
- show- how it can be used or applied. . Thrs; SRR
concept of what we want students “to’ know' oo

S .goal and ‘research ‘question’ addressed was - -

. 'reviewed and studied both formatively and - - .

- 'summatively, thus providing feedback on . -

. “current andpast project efforts -along with:

7+ recommendations for- addressmg long-term- " "

S {';.‘program p]anmng issues (Patton 1990 L
PR .Worthen&Sanders 1994) : .

' ':~MULTIPLE ASSESSMENTS
_'»'researchers to ‘énsure accurate- fmdmgs is oo
- called trlangulatlon " This - procedure.‘ Ll
- requires. that -multiple: data. meastires G T
- minimally three distinct measures) be-used - .- 5.
- .to produce evidence related t6.each of the -~ = .l
.- questions addressed: in the. evaluation’ plan - - ol
SRR Uit (Miles. & Huberman, . 1984; “Denzin . &' .-
B .Performance assessment measures were._'i;'.:..' Lincoln, 1994). This variety and multiplicity ...~/ "
- utilized to gauge. the merit-and worth of the . -~

- - of ‘data-‘measures strengthens. the. validity - R
- project. ' Feedback from " the 'program . :

_'-'and rehabrlrty of any conjectures. ultxmately'- S
.- made ' regardmg progress .made. toward.‘ AR
-achieving- the  program’ ‘goals. - The ..~ ...
- evaluation plan for . this project mtegrated; Sl
'_tnangulatron -with ‘the confrrmmg evidence -~ .o
.-+~ approach. as ‘the -base- of 'the evaluation @ -' = '-- -
- activities. - Latest fmdmgs from the research’ - .-
" community support a mix of qualitativeand" .. -7
- quantitative- data sources, when conducting - -
"program evaluatron research (Frechthng &'. o
Sharp, 1997) o SO

o -PERFORMANCE-BASED DATA

'Performance-based assessment often allows'-l : _' .
-students to- demonstrate what they know-: Lol
~about a partlcular topic: or sub]ect and to - -

1. and do" is.at the: heart of. standards-based: R
'-_’assessment and has been 1mplementedf- o
~successfuilly: . in. many : local schoolj-_'-: . L
- 'unprovement programs : :

R -For the AHAs pro]ect several broad-' Lo
o '.~categor1es of performance-based assessment | -
-+ .- measures: were utilized. -: These measures.- .- /- !
-+ included: ‘teachier artifacts. exemphfled by oo
- 1- curricalum plannmg documents;- student. . ;' RBERIREES

.. - artifacts.such as'student. work and student_ SR



- feedback . tec

o Jtechinology- rrch reahty-based learmng

» _partlcrpatmg 6th grade students

e ,led presentatrons, teacher )udgmentsf-_'- Sl

.. gathered ' through -group -and. individual. ... -

o ﬁmques, : and teacher o

:.. observations of student performance while -

-t working with the modelmg software durlng Lo
o 'the engaged learmng units. D

= .-'FINDINGS & IMPLICATIONS =
" The évaluation- act1v1t1es have producedf'- S

_,.',‘«A:.'conﬁrmmg evidence: for each of the'. three o .
R .‘major pro]ect goals (see chart below) E

- {teachers to.develop, implement and cvaluate

projects; and. - : SR
{3) Establish c0mmumty collaboratron among

Studentshave e R Lo

o mathematrcs, science and readmg, and’

S have demonstrated. understandmg of_"'-l -." ‘m
the related Ill1n01s Learnlng Standards SRR

o -'Teachers have ol
e successfully used engaged learnmg
.. -principles in; instructing; students
-. " ¢ developed and: 1mplemented _
c ;performance-based assessment B j . I ,' -
- .. measurement procedures '

- e‘aligned curricula with: the Illmors RIS

o '«Learnmg Standards, - - .- .
.. re-planned and. tmplemented an actron
.- research model, and - R

Lt e established collaboratrve commumty

o g 3partnersh1ps for therr students
Technology ha B : :
- e been 1mplemented equltably among

S school districts, - -

;wrthm and: among school districts, - -

Sl ;e demonstrated engagabrhty by both S

L teachers and Smdents' SRR

n .1) Help- students achreve hrgh academlc
" .. |standards in' math, science and reading; o
"1 '}2) Provide staff development opportunities-for|- - ©-:. RREERRE
"',-.teachers and’-students;- -focus. group. ...l
... feedback, ‘random . observations, ' é- mail
-/ surveys, - technology - training, - -website .
. “'development, specific' software printouts’. @
-l such ‘as graphs and - energy models, and. ool
S : ~. . student-led presentations. to- students,-f e
S ',3_-‘The followmg clazm statements can be sa1d of' SRR faculty and boards Of educatlon ' Dot
R the AHAs pro]ect L : S : : : -

a0 ) been 1ntroduced through grOUP and

“individual training, and -
X provrded diverse tools and med1a to

L support student achrevement

o '.'Some of the teacher artrfacts used to verlfyf S
<1 these: fmdlngs and’ claim- statements - were:- = 0
; -.'[.engaged learning units; performance-based' e
.- assessments, ‘action- research models and'. Ll
S locally developed mternet web srtes S

'Student art’lfacts rncluded student portfolros R
o .‘-'and student presentations ‘conducted with' - : 0 0
. ' PowerPoint software, along wrth student-’ Lo

: '.-use of modelmg software : S

-_ »'.' .'Technology performance 1nd1cators-' .'.' s
- included: lmproved technologrcal lrteracy of; T

- Digital photo of teachers engaged in learning-to. - 11
SR . -7 use -the Stella’ modelmg software ‘taken- during. - ..o
* been designed to. foster commumcatlon " the’.November, 1998 - - two- day workshop. Ll
S conducted ‘at the NCSA center in Champargn,].-: R
'-".':'Illmors r PRI



Lo latest =
© - -individual. schools ~‘and..communities. . -
- ‘Additional . hardware and - software isi
" warranted- to ‘ensure equal access by all-- - .'
" teachers ‘and’ all - students. to . the latest'..'-'f
“ technological . SRR
.. communicate : .and . share 1nformat10n-j'_~_-:.,"_; s
.+ electronically. ‘with others’ engaged in’ the_‘. L
_standards-based 1mprovement of schools

RREy ]:NEXT STEPS e
= It can also be sa1d that ]00%) of the schools'-'.
- involved successfully utilized technology to.'f. Ry

"',3;‘1mprove student performarice as’ measured Frechtlmg T & Sharp, L. (E ds ) ( 1 997)

.User: friendly. handbook . for: mixed" -_'.; .: j 3'. SRR
~‘method: evaluation. Washmgton D Cao R

~+ .- by various. pertormance—based assessment':f S
.- "< ‘standards. The AHAs program: has proven- - ": '
. that . a’ technology rich - classroom’ can be -

d a the REEESRE IS
,usedtolmprovestu entpertorm nce in the . ".'Jomt Comm1ttee on- Standards for."._»-.‘.".

‘Educational Evaluation (1981): Standards-_' Dol
for evaluation' of educatlonal ‘programs, - oo oo
New York Dol

‘: . '.';collectlon Jinterpretation, -and. analyses ' of " "\
'/ data. ‘The -project "also - confirms, that .
- _._'.'students of varying. -abilities, - drsparate R
... 'socioeconomic: levels- and’ learmng styles "~ .~
. “can’ all benefit by ‘integrating- classroom == - :

" téaching- and learmng w1th varlous-ff L Mlles, M. & Huberman

H3'fﬁtechnolog1es

approprlate

learning - technologies

1nnovat10ns and

 BESTCOPYAVAIABLE

S L --.'.'-'-Patton
: ‘,-'.-'Contmued work 1s needed in: developmg': ERRRE
S and. - ref1n1ng .
_.*technologies ‘to- be ‘used by adolescent ... '
"' learners ‘within various ‘subject' domains.. -

BORE ,Much more staff development and training. -
- f-ls necessary to ensure teacher comfort and .- '.
-/ expertise in utilizing and implemeniting the =~/ -
within: - .- :
S Worthen B. R & Sanders J R

learning- . - S IR
- Rudy, D. W.:(1999). Confirming Ev1dence S
makmg sense of multrple data sources in. © .00
- program evaluation. Paper presented-at ©-':. 1ol
Eastern. @ ...
Educatlonal Research Assomatron Hllton' SRR

R -AREFERENCES

Denzm, N, K & meoln .‘Y S (1994)
“‘Handbook . of - qualltat1ve research
- Thousand Qaks; CA: Sage. -

: Natlonal Sc1ence Foundatron

pro;ects, ‘and materlals
- M¢Graw-Hill. :

" Qualitative. data analysrs

- Oaks, CA Sage

‘M. Q: (1990)

‘Thousand Oaks, CA: Sage.

‘apinual . meeting ‘the: -

“Head, SC. -
Educatlonal evaluatron

: New York Longman

A (1994)
Thou"’a“dif o

Qualrtatlve': .'-_‘_f R
© evaluation' and: research. methods Sl

a9y
alternatwe.‘ Lo
‘approaches and- practxcal guldehnes D

Prolect AHAs PartxcrpatmgTeams
- Aurora East School Dnstrxct #13]

Bellevnlle School DlStl'lCl‘ #118
-» Union School. -

L Carpentersville Middle School * "~ - -
Cahokia School District #187 - -

- Crystal Lake School District #47 -

- Lundahl Middle School .
Lo North Middle- School

Mt Vernon School District #80

" e Dr. Andy Hall School:

. Palatine School District - #15

" e 'St Colette School- -

- le"St. Thomas School
e St Theresa School -
Tle Virginia Lake School
- Wabash School District’ #348 S
- - #-North Middle School -~ - - -

.:0 Our Lady of Good Counsel School..: S

DR SRR (P Car entersvrlleSch olDrstnct#300'.‘-' o b
Ee .'.WANT MORE INFORMATION? . [} o A s
- For addltlonal mformatlon related to any L
AR .aspect this project please contact:’

. .* Bill Conrad, Associate Superlntendent P
L '_'~_Learn1ng Technologles, Hlinois State Board - R
- . of Education (wconrad@smtp isbe. state 11) R
"' Principal Investigator Project AHA s TR
- : '».Dennis Rudy; Indiana Umvers1ty South NV

- “Bend’ (drudyOlusb edu), program R
-1 evaluation and performance assessment IR
.. Raul Zaritsky, Senior Research Scientist, EECRSEERE S
* " National Computational Science Alliance; - -
e ;(raulz@ncsa uiuc.edu), modellng software

L _and learmng technologles S

o ',: « Centérville'Elemenitary School -~ § *

116 Hannah Beardsley Middle School EREI




._q,_l_t

US Department ofEducatlon DT ——— |

Oft'ce of Educational Research-and Improvement (OERI) al Enlc N EE

. ' ‘National Library of Education (NLE) o —
Educatronal Resources Informatron Center (ERIC)

REPRODUCTION RELEASE

(Specrﬁc Document)

Tt DOCUMENT IDENTIFICATION

'Trtle: -

Extcnd 'Hw Learnmg Annual Qo,oorf ,;F Fmdmgs
'Author(s) Denmsw £aah_ﬂh .D.... RRERNG

.-Corporate Source S - -'.'-A'.'f Publlcatron Date

I ndrana Um va‘.sd-y Sauf'/\ 6end _': _'f .': _'i _’ Aag u.sf' /W?

o ":-I REPRODUCTION RELEASE

Co in order to dlssemlnate as wrdely as possrble tlmely and srgnlﬁcant materlals of mterest to the educatlonal communlty. documents announced' s : -
- m the monthly abstract joumal of the ERIC system; Resources in Education- (RIE) are usually made avallable to users in microfiche, reproduced PR
‘paper copy, and efectronic media, and sold through the ERIC Document Reproduction Service (EDRS)." Credrt ls glven to the source of each. ol

: '_ document and |f reproductron release is granted one of the followrng notrces rs atﬁxed to the document

lf permrsswn lS granted to reproduce and d|ssem|nate the rdentrr ed document please CHECK ONE of the followmg three optrons and slgn- : E B j- -

atthebottomofthepage
- The sarnple sticker shown belowwlll be' R e The sernple sllcker shown below wlll be- - o The sample suckershown belowwrllbe o

' - affixed to-all Level 1 documents - - - L affixéd to all Level 2A documents’ - . - | -~ R aft’xert to all Level ZB docurnente )
"PERMISSIONTOREPRODUCEAND""_‘-..',"-'.' L
. PERMISSION TO REPRODUCEAND -~ /|| " ; - DISSEMINATE THISMATERIALIN - - | - ] '-'.PERM'ISS_ION'TO_REPRODUCE AND.‘ B
DISSEMINATE THIS MATERIAL HAS BRI PR MICROFICHE ‘AND IN ELECTRONIC! MEDIA -] -DISSEMINATE THIS MATERIALIN =~ .- -
BEEN GRANTED BY B FOR ERIC 'COLLECTION SUBSCRIBERS ONLY ‘T .} MICROFICHE ONLY HAS BEEN GRANTED BY
AR P L HASBEENGRANTEDBY S R S

"." 7O THE EDUCATIONAL RESOURCES - | - "~ _-' 1710 THE EDUCATIONAL RESOURCES | S f 70 THE EDUCATIONAL RESOURCES
: - INFORMATIONGENTER (ERIC) - "~ .- |' "~ -~ INFORMATION CENTER R B ~ INFORMATION CENTER(ERIC)
e eveld T T el 2 T evel 2B

o Chack here'tor Level 1 releaseA perrnlttmp e oo Check here tor Level ZA release permmmg reproductlon E S Check here for Level 28 release permmlng : A« o
reprortucuon end dissemination in.microfiche or other. . e O aan digsemination in microfiche'snd in eleclromc rnedla_ Lo .' B reproducllon and rIlssernmatlon in’ mlcroﬂche only e h

ERlC erchlvel rnertla (e 9 electromc) end peper copy ’ ,' R tor ERIC archnvel collectlon subscnbers onty

~ 'r Documents wull be processed as’ mrIrcaterI provrdert reproductlon quahty permlls .
lt permrssron to reproduce |s granted but ao’ box is checked rIecurnents witl be processed et Level 1

B Ihereby grant to the Educatlonal Resources Informatron Center (ERIC) nonexclusrve permrssron to reproduce and drssemlnate thls -

: "f _other serwce agencres to satlsfy rnformatron needs of educators ln response to drscrete rnqumes

’ Prmtert Name/PoeltIoan itle:*

| Denvais {u). Rudv. PA- D

Sign SRR R
"-_'.z)g',[r,rfl:-' S Ry 7k Y e 274-:"%'_ g~ 7;%

““herep | —
p,ease [o] emzeuohtA_rIrIres&_ -

Aruitoxt provided by Eic:

Jdotumentas lndrcated above. Reproductron from the ERIC microfiché or electronic media by persons other than ERIC employees and . L
|its system contractors requires permission from the copynght holder.. Exceptlon is made for non-prof it reproductron by Irbranes and N



| e—— e u 1

S =||| DOCUMENT AVAILABILITY INFORMATION (FROM NON ERIC SOURCE)

X 2 lf permrssuon to reproduce is not granted to ERIC or, rf you wash ERIC to ctte the avallabrlrty of the document from another source please -

L fPricer T e

: provide the following information regarding the avarlabrllty of the documerit.. (ERIC will.not announce.a documentunlessit s publicly-available;

": and a dependable source carbe spécified.” Contributors should also b’ aware that ERIC selectlon cntena are srgnrﬂcantly more stnngent for -'; :~ - :'

e documents that cannot be made avarlable through EDRS )

Publrsher/Dastnbutor

o |v REFERRAL oF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER

L Ifthe nght to grant thrs reproductron release lS held by someone other than the addressee pIease provrde the appropnate name and address; ';

| Name

. | Send this form to the following ERIC. Clearinghouse:™ .~ [ " 1. ot

o '. However lf solrcrted by the ERIC Faullty or lf maklng an unsollcrted contnbutron to ERIC retum thls form (and the dooument belng contnbuted)

to

ERIC Processmg and Reference Facrlrty
. 4483-A Forbes Boulevard
I..anham, Maryland 20706

Telephone 301-552-4200
.' Toll Free: 800-799-3742
LU FAX 301-552-4700. -
. e-mall erlcfac@met ed. gov
WWW http Ilericfac prccard csc com

L EFF-088 (Rev. 212000) LT R RN




