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Introduction
Urban districts have faced the intense external scrutiny of a high-stakes
accountability climate for some time (Fullan, 2000), but the shift in the funding
and regulatory environment caused by the No Child Left Behind Act (NCLB) is
prompting district and school administrators to think differently about the
potential that newly accessible data has to inform instruction and decision-
making aimed at raising student achievement.  In particular, with NCLB holding
educators as well as students accountable, the exploration of how data can inform
instructional decisions is increasingly becoming a main topic of educational
policy (Salpeter, 2004; Secada, 2001).

Using data to make decisions is the focus of a two-year study being conducted by
Education Development Center’s Center for Children and Technology (CCT). The
independent study, funded by Carnegie Corporation, examines a large-scale data
reporting system, developed by the Grow Network for the New York City’s
Department of Education, that organizes students’ standardized test data into
reports customized for teachers, school leaders, and parents. For teachers, the
reports provide overviews of class-wide priorities, group students in accordance
with the state performance standards, and support teachers in focusing on the
strengths and weaknesses of individual students. For the administrators, the
reports provide an overview of the school, and present class and teacher-level
data. For the parents, the report explains the goals of the test, how their child
performed, and what parents can do to help their child improve their score.  Each
Grow Report, which is delivered both online and in print, summarizes the data
into rankings by score and groups students according to New York State
performance levels.  

This paper presents a conceptual framework that explores the intersection of
decision-support technologies, educators, and the process of transforming data
into knowledge.  To illuminate this framework, we will share initial findings from
our research around the question of how teachers analyze the information
provided by the Grow Reports, as well as synthesize it into their understanding of
the classroom to make decisions about instructional practices and their students.

Importance of this Study
Prior research has demonstrated that effective accountability occurs when
external and internal measures are aligned and used in coordinated fashion by
schools to support improvements in student learning (Elmore & Abelmann, 1999;
Fullan, 2001).  The use of assessment data for decision-making assumes
alignment between standards, instruction, and assessment.  Therefore,
administrators and teachers are increasingly pressured to use accountability data
to improve instruction.  However, as CRESST researchers note, “Despite both the
mandates and the rhetoric, schools are woefully under-prepared to engage in
such inquiry.  The practice of applying large-scale data to classroom practice is
virtually nonexistent” (Herman & Gribbons, 2001).
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While several technical advancements enabling innovative reporting mechanisms
have brought data-supported decision-making to the classroom level, questions
about how teachers understand and use standardized test data for instructional
purposes remain unanswered.  Some preliminary work on the experiences of
different design sites that are developing data-systems are seen in:  the Quality
School Portfolio (QSP) developed at CRESST (Mitchell, 1998), and IBM
Reinventing Education data projects in Broward County Florida (Spielvogel,
Brunner, Pasnik, et al., 2001), the Texas Education Agency, and the South
Carolina Department of Education (Spielvogel & Pasnik, 1999).  Research on the
role of data systems and applications in practice is also being done in
Minneapolis (Heistad & Spicuzza, 2003), Boston (Sharkey & Murnane, 2003),
and on the implementation of QSP in Milwaukee  (Thorn, 2002; Webb, 2002).
Still, the New York City school system’s partnership with the Grow Network is
possibly the largest project of its kind.1  Our research, therefore, speaks to
important policy concerns about the role of standardized testing and data-driven
decision-making, as well as raises questions about how data are used and
supported in schools and classrooms.

Advances in technology and reporting capabilities have created new
opportunities for schools to use test data for decision-making at multiple levels of
the educational system.  The current experience of the New York City Department
of Education in conjunction with the Grow Network, an education company that
helps to “transform assessment results into instructional tools for teachers,
principals, and parents” (Grow Network, 2004) is a prime example of how newly
emerging tools that use standardized testing data have the potential to bring
coherency to this process of alignment.

New York City uses the Grow Network’s web-based reporting system to provide
30,000 fourth to eighth grade educators access to assessment data for 400,000
students.  Through the Grow Reports, teachers are able to see the previous years’
test results, overall scores, and scores by each standard tested for each one of
their current students (See Appendix A).  This paper draws upon our preliminary
research findings, focusing on the qualitative aspects of how teachers make
meaning of Grow Reports and the ways they use them in the classroom.

Conceptual Framework
Through the course of this research project we have begun to piece together a
three dimensional conceptual model to understand the phenomena of data-
driven decision-making in classrooms.  The basic framework takes into account
the process by which raw data becomes useable information, the effect of the
data-reporting tool in shaping that process, and the role of prior knowledge of the
decision-maker.  This emergent framework connects research and insights from
three different bodies of literature.  First, we draw from Management

                                                  
1 The Consortium on Chicago School Research is studying the Grow Network’s implementation in Chicago
(Easton & Luppescu, 2004).
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Information Systems literature in the fields of organizational and business
research and the Wisconsin Center for Education Research at the University of
Wisconsin-Madison’s application of this perspective to education - an underlying
concept of the entire decision-making process.  Second, we draw on research
around technological affordances and socio-technical relations to understand the
data tool itself.  Last, we consider the factors educators bring to the process of
synthesizing and understanding data.  We will discuss each of these dimensions
in more detail below.

From Data to Knowledge: A Management Information Systems Perspective
The Grow Reports and the test data that the reports present are currently being
integrated into a multi-tiered system teeming with complex decision-making
processes.  Before we could research what access to this type of data might mean
for urban schools, we needed to map out a preliminary model of data-driven
decision-making within which to situate our research questions.  To understand
the process by which teachers understand and interpret standardized test data,
we used a knowledge management framework borrowed from management
theory and organizational psychology and sociology (Ackoff, 1989; Choo, 2002;
Thorn, 2002).

Most theories of information management draw distinctions among data,
information, and knowledge. For example, knowledge, unlike information, is
regarded in management literature as being embedded in people, and knowledge
creation occurs in the process of social interaction about information (e.g.
(Sveiby, 1997).  This perspective is supported by Nonaka and Takeuchi (1995):
“information is a flow of messages, while knowledge is created by that very flow
of information anchored in the beliefs and commitment of its holder.  This […]
emphasizes that knowledge is essentially related to human action.”  Likewise,
Drucker (1989) claims that “[…] knowledge is information that changes
something or somebody - either by becoming grounds for actions, or by making
an individual (or an institution) capable of different or more effective action.”
Therefore, data, prior to becoming information, is in a raw state and is not
connected in a meaningful way to a context or situation.

Borrowing from Ackoff’s (1989) work in the field of organization and
management theory, in collaboration with Dr. Andreas Breiter (2003), we
adapted a simplified version of Ackoff’s conceptual framework that links data,
information and knowledge. Within the framework, there are three “phases” of
the continuum that begins with raw data and ends with meaningful knowledge
that is used to make decisions.  They are the following:
ß Data exist in a raw state. They do not have meaning in and of itself, and

therefore, can exist in any form, usable or not. Whether or not data become
information depends on the understanding of the person looking at the data.

ß Information is data that is given meaning when connected to a context.  It is
data used to comprehend and organize our environment, unveiling an
understanding of relations between data and context. Alone, however, it does
not carry any implications for future action.
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ß Knowledge is the collection of information deemed useful, and eventually
used to guide action. Knowledge is created through a sequential process.  In
relation to test information, the teacher’s ability to see connections between
students’ scores on different item-skills analysis and classroom instruction,
and then act on them, represents knowledge.

Figure 1: The process of transforming data into knowledge

The literature identifies six broad steps (see Figure 1) that a person goes through
to transform data into knowledge (Ackoff 1989; Drucker, 1989).  The
transformation entails collecting and organizing data, along with summarizing,
analyzing, and synthesizing information prior to acting (decision-making).
Through this process, raw data are made meaningful, by being related to the
context or situation that produced it; consequently, human action underlies all
decision-making.  This sequential process, therefore, forms the basis of our
understanding of how teachers interact with data.

How Data Technologies Shape the Transformation Process
In the case at hand, as in the case of most examples of data-driven decision
making, technology can play a central role in transforming data to knowledge.
Tools can channel and shape this flow to some extent (Sarmiento, n.d.; Wayman,
Stringfield, & Yakimowski, 2004).  For example, data warehouse technologies
play a first step in collecting and organizing data.  The way a data warehouse
collects data and structures the database influence the next steps in the process.
Reporting and retrieval technologies shape the organization and summarization
of data into information.  Potentially simple things like interface and visual
presentation can make the information more understandable to the end user.
There are also data analysis tools and technologies that shape the process of
summarization, analysis and synthesis of data.  Basic issues of access (like
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passwords or Internet connections) influence who can use the data or
information.  Building from the literature on information management systems
and data-driven decision-making, we have identified continuums of six traits that
help understand how a data support system affects the process of understanding
and using data in an educational context.  These factors refer to functionality of
the tool as well as to how the tool enables the user to interact with the data. They
are:

1. Accessibility.  How accessible are the tools, and how does the tool support
access to the data or information?

2. Length of feedback loop. How much time passes between the time the data
are generated and when results are reported to the end-user?  Is the
data/information still relevant by the time they are reported out?

3. Comprehensibility.  How understandable is the functioning of the tool?
How clear is the presentation of the data?  How easy is it to make
reasonable inferences from the information presented?

4. Flexibility.  Are there multiple ways to use the tool?  Does the tool allow
the user to manipulate the data?

5. Alignment.  Does the data align with what is happening in the classroom?
Are they aligned with standards? Are they aligned with the curriculum?

6. Links to instruction.  Does the tool bridge information (either physically or
conceptually) and practice?

It is important to keep in mind that these factors are interactive.  For example,
increasing the flexibility in terms of either multiple ways to use the tool or
manipulate data, would mostly likely decrease comprehensibility by requiring the
user to learn how to use the tool, or to do “data analysis.”

What the Educator Brings to the Transformation Process
Based on the perspective that knowledge is embedded in people (Nonaka &
Takeuchi, 1995; Sveiby, 1997), the third important dimension in data-driven
decision-making is the educator and what he or she brings to this process.  Based
on our research we have focused on three aspects of the practitioner experience
which affect how educators use data:  (1) the school context in which they teach;
(2) pedagogy; and, (3) prior knowledge.  In the case of teachers, important
elements of the school context that we have been researching are administrators’
vision for using data in classroom-level planning and test pressure as defined by
whether the school is making adequate yearly progress (AYP) on test
performance.  The second element is important because teachers synthesize this
information into their worldview, which is shaped by their teaching style and
pedagogy.  Relevant dimensions of prior knowledge are represented in teachers’
experience in classroom management and lesson planning, their level assessment
literacy, and their knowledge of the learning process and knowledge acquisition.

The Intersection of the Technology and Educator on the Way to Transforming
Data into Knowledge
By folding these two dimensions (the technology and educator) into the
theoretical model of transforming data into knowledge, the resulting framework
takes into account the process by which raw data becomes useable information,
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the effect of the data-reporting tool to shape that process, and the role of prior
knowledge of the decision-maker (See Figure 2).

Figure 2: The process of transforming data into knowledge and
the interaction between the technology and the educator

In the following sections we map the experience of New York City teachers with
the Grow Reports onto this framework to illustrate how educators interact with
data-support technologies to make instructional decisions.

Description of Grow Network and the Grow Reports
The Grow Network made one of the first efforts to provide New York City
classroom teachers with a clear and comprehensible “picture” of their classes’ and
individual students’ test scores on the city and state English Language Arts (ELA)
and math exams,2 bringing high-stakes data directly to teachers and
administrators in a way that saves them time and energy compared to how these
data had previously been made available (see Appendix B).  The Grow Network
makes the data more accessible to teachers through a mix of print and web-based
reporting systems and their materials can be distributed in multiple formats,
online and paper.  Each fall the Grow Network delivers customized reports to
teachers, administrators, and parents, as well as mirrors the data displayed in the
printed reports on the web (see Appendix A).

For teachers, Grow Reports provide overviews of class-wide priorities, group
students in accordance with the state performance standards, and enable
teachers to focus on the strengths and weaknesses of individual students. For
administrators, the reports provide an overview of the school, and present class
and teacher-level data.  For the parents, the reports explain the goals of the test,
how their child performed, and what parents can do to help their child improve
their score.  For example, a sixth grade math teacher teaching during the current

                                                  
2 New York City students are required to take the city-wide CTB exams in ELA and math in grades 3, 5, 6,
and 7, and the state ELA and math exams in grades 4 and 8.
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school year 2003-2004, would have access to a customized report that is grouped
according to three questions: (1) How did my students do? (2) What do they need
to learn? And, (3) what tools are on the web?  This report performs a level of
summarization and analysis of the data and identifies “class priorities.”  In
response to “How did my student do?” the teacher would see the overall scores
for all of her sixth grade students grouped according to the New York State
standards across four levels, ranging from Far Below Standards (Level 1) to Far
Above Standards (Level 4), along with the students’ scale score. On “What do
they need to learn?” the teacher would see how her students did in each standard
on the Grade 5 test according to New York State’s key ideas.  She would also see
her students as a group compared to all New York City students.  In addition, she
would have an overview of class priorities, based on last year’s test results on the
sub-skills.  The priorities are divided into three levels – need help with
fundamentals, need additional instruction, and likely to benefit from advanced
work.  These levels are calculated by Grow Network through a complex algorithm
comparing each student’s sub-skill results to the performance profile of all Level
4 students on that skill, and so on, for each level.  The delivery of these reports
has made data more accessible to teachers and enabled practitioners – both
teachers and administrators – to make decisions about this data directly in their
classrooms.

In addition to the reports, the Grow Network website supports teachers’ analysis
of the information and instructional decision-making with two additional
features.  Administrators and teachers often cited the explanations and
definitions of the skills, standards and concepts on the test as an important
component of the information provided.  The online reports contain hotlinks that
define each skill or standard and explain challenges for students in mastering this
skill.  An elementary principal commented that she “really likes Grow because it
tells you what the item on the test means, and knowing what it means helps the
teachers to better understand the test.”  The class priorities lists as well as the
explanation of the tested concepts are also hotlinked to instructional materials
and resources for teachers and administrators that suggest activities and teaching
strategies to promote standards-based learning in the classroom. The reports also
link to external resources approved by the New York City Department of
Education.

Our Study
In order to learn how educators used the Grow Reports and instructional
materials to make data-driven decisions within their schools and classrooms, we
constructed our research project as a combination of qualitative and quantitative
methodologies, drawing upon data gathered from observations, interviews, and
surveys.  Based on the complexity of the study, we divided our research into three
phases.

Phase One focused on understanding key stakeholders’ and educational leaders’
objectives in bringing this project to administrators, teachers, and parents, while
examining how districts supported the Grow Network resources.  During Phase
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One, we conducted structured interviews with decision-makers and instructional
leaders, and piloted focus groups with teachers and staff developers.  We
interviewed a total of 47 educational leaders, including:  central office
stakeholders, superintendents, deputy superintendents, math coordinators, ELA
coordinators, staff developers, district liaisons, technology coordinators, directors
of research and curriculum, and individuals who work with the United
Federation of Teachers.  We also spoke with several people representing non-
government organizations working closely with the New York City schools on
issues like educational reform and professional development.

Phase Two combined different qualitative research strategies, and consisted of
three parts: (1) observations of professional development training sessions, which
focused on how teachers spoke about using the Grow Reports; (2) interviews with
teachers and administrators (including staff developers, coaches, principals, and
assistant principals) about their beliefs and practices related to using Grow
Reports; and (3) interviews with teachers and administrators using sample Grow
Reports to probe about understanding and interpretation of the information.
This was accomplished by conducting ethnographic research in 15 schools across
four school districts in New York City that represented various neighborhoods,
student populations, and overall performance levels.  Each district identified four
schools where we conducted 45 semi-structured and open-ended interviews with
principals, assistant principals, staff developers, and teachers.  In addition, we
observed ten grade-wide meetings and/or professional development workshops.
To triangulate our data, we also designed a structured interview protocol, using
sample Grow Reports as projectives. This protocol enabled us to explore teachers’
responses about the different data interfaces presented in the reports. We then
conducted 31 of these projective interviews with teachers in the two “high stakes”
testing grades – fourth and eighth - in New York City, as well as with a sample of
sixth grade teachers.  The sample of the upper grade teachers was equally divided
between those who teach math and those who teach language arts.

Phase Two of the research helped us to develop a deeper understanding of how
classroom teachers think about these resources in relation to their everyday
practice, and helped to contextualize the data gathered to inform Phase Three.
This final phase of the study involved the development and administration of two
separate surveys across the New York City public school system – one for
teachers and one for administrators – and tested the hypotheses we developed in
the previous two phases of work.  The surveys asked teachers and administrators
about how they interpret data and conceptualize the use of the Grow Reports for
instructional planning. We also inquired about the types of supports needed to
fully leverage the use of data to improve instruction.  We disseminated over 750
surveys through the mail to 17 schools across the city, as well as an online survey
sent to over 1,400 teachers and administrators.  We received 146 administrator
responses and 213 teacher responses from eight schools.  We are currently
analyzing the survey data.
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How Teachers Understand the Information
During the qualitative components of the research, we spent a considerable
amount of time talking with classroom teachers about their use of data in
classroom decision-making and more specifically, their use of the Grow Reports.
For the first set of interviews, we sampled for teachers who were known to be
using the Grow Reports, and for the second set of interviews, we selected a
random sample of teachers within specific grades.  During the interviews, the
teachers’ conversation, when talking about students, seldom isolated the test
results, nor did they refer to specific scale scores.  Instead, they talked about test
results in terms of their holistic knowledge of the students.  It is our
understanding that the teachers were synthesizing the quantitative information
with their qualitative understanding of the classroom.  They commonly
understood the test results in relative terms of their students’ strengths and
weaknesses.  For example, one teacher said that she liked the Grow Reports
because they showed that every student has strengths.  Therefore, even for her
lowest performing students she could start a conversation with “here’s where you
are strong….”

A consistent exception to this pattern of teachers and administrators not focusing
on actual test scores is represented in discourse around “bubble kids.” “Bubble
kids” refers to those students scoring within a range of five to ten points above or
below the cut off. Because of their statistical location, the probability of moving
them is much higher; hence, some administrators report targeting the bubble
kids for extra resources, such as pull-outs, after-school and special programs, in
an effort “to move” them up a level. A core measure of AYP is the number of
students at Level 3 or moving from Level 2 to 3. Teachers, therefore, also said
that the phenomenon of the bubble kids is some place where actual test scores
are meaningful to the classroom context.

During interviews, we learned that teachers found the reports clear and
comprehensible.  Because of the importance placed on these test results, New
York teachers already had prior knowledge of the performance levels.  The fact
that the Grow Reports were organized and summarized within that structure
made the reports readily meaningful to them.  When we probed deeper into
teachers’ understanding of the levels themselves, we found that teachers had a
qualitative understanding of the levels that was integrated into a conception of
grade-level progression.  As one fourth-grade teacher explained:

Well, it gives you a number, it tells you the number. It says right
here that Level 1 is from 475-617.  That number range is telling
you that a student within that number is far below the
standards, they are not even at grade level.  Grade level is
between 656- 700.

A number of the teachers translated the levels into “at grade-level” for Level 3,
and then above and below grade level.  Level 1 was understood as a catchall
category for students more than one grade behind.
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Validity and Reliability Concerns
In interviews with teachers, we also explored teachers’ knowledge of assessment,
which ranged from teachers who had received training in measurement and
psychometrics to teachers with less statistical understandings.  Most teachers
with whom we spoke mentioned issues of validity and reliability, although
oftentimes using varied terms when speaking about them.  In terms of the
reliability of the test results, teachers primarily spoke about students’ test-taking
anxiety:  that some students were better test takers than others.  A few educators
even told stories about students who were so stressed out by the idea of taking
the test that they broke down in tears or actually became ill. Whenever teachers
had a doubt about reliability of the data, some said that they verified student
ability using their own assessment strategies.  For example, one sixth grade
teacher used peer tutoring as both a teaching and an assessment strategy:  “I
watch them pair up with somebody, if they can show someone else, then you
know that they understood.”

Several teachers also expressed concern both that some students “test poorly”
and would be placed in activities below their level, and, conversely, that other
students “test well,” scoring higher than their true understanding, and therefore,
might not be eligible for the academic supports needed to really master the
material.  As one teacher of high performing fourth grade students commented:

Some students did not appear to know as much as their Grow
score said they did.  At first they were not as strong as I
expected, then the previous teacher said that the whole class did
not do as well on tests.  They’re very weak on the quizzes
throughout the year, but then they got higher scores on the state
test.  So, you wonder what is up with that?

Teachers had a wider range of concerns when it came to issues regarding validity.
In relation to content validity, the teachers with whom we spoke expressed few
concerns about the alignment of standardized tests with the state’s standards.
New York State is one of the states with the strongest alignment between the test
and the standards (Princeton Review, 2002).  Teachers expressed construct
validity concerns over the reporting of the sub-skills regarding how the different
sections of the test were weighted.  The reports do not indicate the number of
items behind each sub-skill, and teachers did not know if the number of items in
a section of the test truly represented a students’ ability on that skill.  Teachers
expressed more concerns with face validity of the test and whether the test
measures the “life skills” that students need to succeed.  A sixth grade teacher
admitted that, “you really do start teaching to the test, you try to teach them
[students] those life skills but you do begin to focus on the test.”

Teachers had substantial concerns about consequential validity.  When teachers
were discussing their classroom-level decisions, concerns about validity and
reliability were moderated as the test results could then be used in conjunction
with other ways teachers have of knowing their students.  Generally teachers
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referred to the information in the Grow Reports as a starting point, as
information balanced with their own assessments.  However, when teachers
talked about high stakes decisions made at levels of the system further distanced
from the actual student, their concerns about the validity and reliability of the
data increased.

Teachers’ Reported Uses of Grow Reports
The teachers’ synthesis of information from the Grow Reports into their
understanding of the classroom, offered us a springboard from which to explore
instructional decision-making.  In the interviews teachers reported using the
Grow Network in myriad ways to meet their own varied pedagogical needs, as
well as their diverse students’ academic needs.  We grouped those different uses
into three main categories: (1) planning - broad level planning such as setting
class priorities, creating a pacing calendar, or doing weekly or yearly lesson plans;
(2) differentiating instruction - strategies like grouping, IEP’s, student
conferencing or individualized assignments and materials; and (3) supporting
conversations – discussions with parents, students, fellow teachers and
administrators.

Planning
When asked how they use the Grow Reports, several teachers and school
administrators reported using the Grow Reports and the instructional resources
when doing broad level planning such as setting class priorities, creating a pacing
calendar, or doing weekly or yearly lesson plans.  Teachers reported that the
Grow Reports help them decide on what standards to address and which skills to
teach in daily lesson plans, mini-lessons, and even year-long pacing calendars.
Many said that analyzing the information presented in the Grow Reports helped
to show them where their overall class’ strengths and weaknesses lie.  For
example, one teacher said that when looking at the reports, she asked herself,
“Where is my class lacking?” and then, once identifying those skills, she
developed a mini-lesson and/or integrated those skills into larger lessons and
units for constant reinforcement.  It was not uncommon for teachers to introduce
a higher level of analysis of the Grow information before making a decision. “I
spiral,” one teacher reflected. “If they know something I will make it a homework
assignment to see how much they remember and if I need to review or re-teach.  I
will spiral topics throughout the whole year.”

The school context can play a key role in how teachers interpret and use the Grow
Reports. For example, we spoke with teachers in a low-performing school under
threat of take-over where the administration was tightly focused on test
preparation. The teachers reported planning instructional activities solely around
the test, even though this did not accord with their own view.  A fourth grade
teacher in this school commented that “teaching is ‘not what I envisioned. I
thought [the students] would be learning to know rather than take the test.’”

Many teachers also reported using the Grow Reports to plan instruction that
would better meet the needs of individual students, especially those who are
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struggling.  By knowing an individual student’s strengths and weaknesses,
teachers claimed that they could better plan instruction tailored to specifically
help that student, as well as provide him or her with materials appropriate to
where he or she is.

Differentiating Instruction
Most teachers agreed that because the data represented on the Grow Reports
reveal that individual students perform at various different levels, the tool helped
them to differentiate instruction.  Teachers reported different uses of the Grow
Report depending on the differentiation strategies they sought to implement.
Teachers said that sometimes individualized instruction to meet student needs by
modifying lesson plans, by providing different materials so that students have
multiple entry points into the content, by varying homework and assignments,
and/or by teaching in small groups or one-on-one.  For example, when modifying
instructional materials or selecting resources, teachers said that knowing where
students are in terms of the standards and skills could be beneficial.  Some said
they differentiate instruction by giving certain students’ modified in-class and/or
homework assignments according to their ability level.  Others said they use
entirely different textbooks or supplementary materials to work with different
students.  For example, one teacher used information found in the Grow Report
to create different math homework calendars targeting specific weaknesses and
strengths of students.

Many teachers said the Grow Reports could inform their grouping strategies by
showing where students fell relative to each other.  The grouping strategies took
several different forms, and the relevance of Grow data varied by strategy.  For
instance, teachers might use Grow Reports for homogenous or heterogeneous
ability grouping, but not for groups based on other criterion (i.e. behavior,
interest, self selected).  Furthermore, some teachers said that they regrouped
students frequently and the Grow Report helped them make decisions when
creating groups to work on a specific skill, but were less important in helping
them group for a project-based learning activity.  One sixth-grade teacher stated,
“Oh sure, we do two periods a day of reading where we focus on the skill of the
week.  That’s where I group them on the data.  We have test prep books that focus
on the skill, and Grow ties in nicely with that.”

Another way that teachers reported differentiating instruction was by creating a
peer tutoring situation in which a high performing student worked with a low
performing student:

Like for writing, we are doing a research project. Some kids are
excelling. They have already done the outline and are ready to go
on.  Other kids don’t know what to do with the outline, so I pair
them – the strong and the weak to help each other.
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Teachers also individualized instruction by working one-on-one with students.
The data in Grow Reports could help identify students in need of special support
in specific areas.

Supporting Conversations
Most of the teachers and school-building administrators with whom we spoke
said the Grow Reports were useful in supporting conversations about students
and learning.  They spoke of using the Grow Reports in conversations with
teachers, parents, administrators, and students.  The respondents felt that the
Grow Report provided a good starting point for conversations about student
learning.  For example, many teachers stated that the Grow Reports provided
something “concrete” to show parents when discussing where the student was in
his or her learning and where he or she needed to go.  Some administrators said
that when doing classroom visits, they ask teachers to explain how they use the
Grow Report to inform their lessons.

The Grow Reports were also used to motivate students, set students’ learning
goals, and help shift responsibility to students in terms of their own learning.
Many teachers reported using the information from the Grow Reports to
conference with individual students about their performances.  A few teachers
informed us that they gave their students their own Grow Reports and had
students create their own learning plans.  One veteran teacher in a Harlem school
worked with his eighth grade students to create a sort of IEP (Individualized
Education Plan) of skills and competencies in which they excelled and on which
they needed to improve. This process, he said, assisted him in giving students
more ownership over their own learning.

Conclusions and Recommendations
The conceptual framework for understanding data-driven decision-making has
proved effective.  In this paper, we have attempted to use the framework to lay
out the steps of transforming data into knowledge that can inform a decision, in
addition to what the Grow Reports and what the educator brings at each step.
The framework illuminates the interrelation between the data-tool and the
educator in supporting decision-making.  In understanding the role of the Grow
Reports, the framework allows us to identify how the tool supports the creation of
knowledge by collecting and organizing and summarizing the data.  The ease with
which most teachers were able to understand the reports perhaps indicates that
the data are now at the level of information.

The framework also highlights the critical role the educator plays in the data-
knowledge process and the wealth of practitioner knowledge in that respect.  The
transformation process identifies that the last few steps in generating knowledge
are analyzing and synthesizing.  In order to do this, teachers connect the
information about test performance to their prior knowledge of teaching and
their students, thereby shaping this connection by their pedagogy, their context
and their level of understanding of the test.  The decision being made from the
Grow Reports were not driven by the data as much as by teachers’ pedagogy.  As
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teachers stated, the data helped them develop a clearer picture of their students,
but they still had to integrate this data into their broader understanding.  In the
final stages of the data-knowledge process, teachers rely more on their knowledge
of teaching and learning than on their assessment literacy.  This is perhaps the
crux of the relationship between the data-tool and the educator where Grow has
effectively transforms the test data so that the educator can use them when
making classroom decisions.

We have tried to demonstrate the way in which the teacher shapes the final steps
of transformation into knowledge.  Therefore, keeping the role of practitioner
knowledge in mind, our preliminary findings suggest that the information in the
Grow Reports helps teachers know what their students could and could not do on
one set of learning standards, but does not necessarily cause teachers to rethink
their conceptions of teaching and learning.  This supports the suggestion that, in
order, for data-driven decision-making to change teaching and learning practices,
the focus of professional development should be on teaching and learning, rather
than just on data analysis.

A second recommendation is for further research into identifying the appropriate
balance between what technology can offer and what practitioners need for
different levels of decision-making.  Our findings support the perception that the
Grow Reports play a substantial role in creating useable information for teachers
and required less assessment literacy from the teachers than other data-tools.
This had certain benefits in terms of ease of use and comprehensibility and
relevance to the classroom, but there are other possible combinations and
formats.  As data-driven decision-making becomes more prevalent in schools, we
need to better understand how data technologies can best support the teaching
and learning process.
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Appendix A

Sample Grow Reports
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Appendix B

Copy of old version of teacher report of test data
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