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ABSTRACT

KATHY LYNN CARROLL. A Longitudinal Study of the Use of Formative Assessment
Data to Improve Achievement of Middle School Students.
This study analyzed and evaluated the TCAP scores of275 students in grades six
through eight in a rural, southern school district. The purpose of this study was to
determine if the use of formative assessment data by educators, to drive curriculum and
instructional decisions, had any effect on student achievement. ANOVA tests were used
to analyze data for statistically significant differences between group means. The study
was conducted to test four null hypotheses at the .05 level of confidence. Analyses
revealed formative assessment can be beneficial in aiding student growth in
reading/language arts and math TCAP scores.
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CHAPTER!

Introduction

Background of the Problem

Enacted in 1965, the Elementary and Secondary Education Act (ESEA) funds
primary and secondary educators' professional development, instructional materials,
resources to support educational programs, and the promotion of parental involvement.
The Act was originally authorized through 1970, but has been reauthorized every five
years. On January 8, 2002, President George Bush signed the No Child Left Behind Act
(NCLB), which reauthorized and amended federal education programs designed under
the ESEA of 1965. Over the years, the Act has undergone name changes and
presidencies. However, the basic intent of the law still stands today; providing resources
to help ensure those who are considered disadvantaged have access to a quality public
education equal to their non-disadvantaged peers. The major focus of No Child Left
Behind 2001 is to disaggregate achievement data (low socio-economic, gender, special

education, and ethnicity) so that schools can identify areas of deficiency and target
resources in an attempt to close the achievement gap between disadvantaged students and
their peers.
Under NCLB, every student in the United States should be proficient in every
subject area by the year 2014. The ultimate goal is to better align daily instruction with
state standards and more effective use of disaggregated test data to identify areas of
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weakness and change instruction in those areas. States are also required to bring a
percentage of students to a proficient or advanced level each year. Students are assessed
each year and labeled as advanced, proficient, or non-proficient. A student labeled nonproficient must be provided extra resources to bring them up to proficiency before the
next yearly assessment.
NCLB mandates create a situation in which educators are struggling with the
identification of effective methods of instruction for those students that continue to be
identified as non-proficient. Administrators and teachers have to be creative in finding
ways to reach at-risk students. Every instructional tool available to educators and the use
of collaboration among educators must be implemented in order for all students to
achieve success. Every student should have access to a quality public education and
should be given the tools to ensure individual success.

Statement of the Problem
The requirements of No Child Left Behind call for all students to be proficient in
all assessed subject areas by the year 2014. Educators must look for methods to identify
students who are non-proficient and provide a means by which these students will be
brought to proficiency levels by the time the state mandated achievement tests are
administered.

Purpose of the Study
The purpose of the field study was to determine if the longitudinal use of
formative assessment data to drive instructional decisions had an effect on student
achievement.
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Significance of the Study

The field study determined what effect data-driven instruction, based on the
results of formative assessments, had on the achievement scores of six through eight
grade students in an effort to meet NCLB mandates of adequate yearly progress (AYP).

Research Questions

Is there a difference in student achievement due to the use of formative
assessment data to drive curriculum and instructional decisions?
Is there a difference in student achievement in regard to student socioeconomic
status due to the use of formative assessment data to drive curriculum and instructional
decisions?
Is there a difference in student achievement in regard to gender due to the use of
formative assessment data to drive curriculum and instructional decisions?
Is there a difference in student achievement in regard to ethnicity due to the use of
formative assessment data to drive curriculum and instructional decisions?

Hypotheses

There is no statistically significant difference between the achievement scores of
students instructed with the use of formative assessment data and those not instructed
with the use of formative assessment data.
There is no statistically significant difference in student achievement based on
student socioeconomic status due to the use of formative assessment data to drive
curriculum and instructional decisions.
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There is no statistically significant difference in achievement scores of male and
female students instructed with the use of formative assessment data.
There is no statistically significant difference in achievement scores based on
ethnicity due to the use of formative assessment data to drive curriculum and
instructional decisions.

Limitations

This field study was limited to a population of mainly Caucasian students from a
small, rural geographical area. The population was also limited to students from one
school.

Delimitations

This field study was delimited to students in grades six through eight in two
academic areas - reading/language arts and math. The study involved the collection of
TCAP data from years 2004-2007.

Assumptions

TCAP achievement scores reflect the true achievement of a student. All classroom
teachers are teaching to their full potential and all students perform to their full potential
on the TCAP achievement test.

Definition of Terms

Formative assessment - Black and Wiliam (1998) define assessment broadly to
include all activities teachers and students undertake to get information that can be used

5

diagnostically to alter teaching and learning. Assessment become formative when the
information is used to adapt teaching and learning to meet student needs.
Data-driven decision-making (DDDM) - DDDM in education refers to teachers,
principals, and administrators systematically collecting and analyzing various types of
data, including input, process, outcome, and satisfaction data, to guide a range of
decisions to help improve the success of students and schools (Marsh, Pane & Hamilton,
2006).
ThinkLink- Founded by Vanderbilt University, ThinkLink has pioneered a
unique approach to formative assessments using a scientifically research-based
continuous improvement model that maps diagnostic assessments to each state's high
sta.lces test. ThinkLink Learning's Predictive Assessment Series (90% accuracy) assesses
student progress toward meeting state standards for reading/language arts, math, science,
and social studies. The tests are preconfigured and analyzed by ThinkLink experts to
provide teachers the prediction of mastery, proficiency, and adequate yearly progress
(AYP) that is so critical to monitoring student progress toward state mandated goals. The
benchmark tests are administered in the fall, winter, and spring. Each test is carefully
constructed to mirror and match the state test (ThinkLink Learning, 2006).
TCAP- Tennessee Comprehensive Assessment Program is a timed; multiple
choice state-mandated yearly exam that measures skills in reading, language arts,
mathematics, science, and social studies of students in grades three-eight. Student results
are reported to parents, teachers, and administrators.
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CHAPTER II

Review of Literature

What is formative assessment?
No Child Left Behind (NCLB) was passed with the intent to ensure all students,

regardless of race, gender, socio-economic status, English proficiency level, or a special
education status receive a fair and equal opportunity to acquire a high-quality education
through standards, accountability, and assessment. McDonald (2002) defines the standard
for "high quality" per NCLB as attaining a minimum level of proficiency on state
required academic achievement standards and summative assessments. NCLB sets a goal
of closing the achievement gap between students identified as disadvantaged and their
peers by the year 20 14. Schools and school systems are now faced with the task of not
only achieving a hefty goal of all students performing at a proficient or advanced level by
2014 but they must also demonstrate a closing of any achievement gaps. Proof of such is
evidenced by attaining adequate yearly progress (AYP) as demonstrated through an
incremental rise in achievement levels indicated by annual state assessment results.
Assessment and accountability are essential components of education. However,
as a result of NCLB, accountability is now limited to yearly achievement results of
annual state summative assessments which are based on state standards that are often too
long and too narrow to be thoroughly covered by educators. These state assessments are
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usually composed of a small number of multiple-choice questions intended to assess
learning of each state standard within each content area. Once the yearly summative
assessment is over and evaluated, the results from these assessments take a lengthy
amount oftime to be returned and therefore limit the use of the data by educators to
improve student success.
School systems and schools trying to meet the demands ofNCLB in a positive,
effective way sometimes resort to methods they believe will quickly increase student
performance (Mizell, 2003). To compound this problem, various educational vendors and
educational consultants have come forward with fast fixes to improve low student
performance in response to educators' fears and intimidation ofNCLB mandates. The
demanding task of adapting to the requirements of and meeting the mandates ofNCLB
requires a reform like approach in which educators submit to a willingness to change,
find and develop instructional strategies that lead to specific results, perform frequent
assessments, and the willingness to reflect on the results to modify/adapt instruction
accordingly. An example of such modification exists in the work of Gary Smith. Smith
(2007) was teaching two undergraduate science classes consisting of 169 students at the
University ofNew Mexico during the 2004-2005 school year. He was concerned with
how effective his assignments were in promoting learning. Smith felt not all students
learned equally from lab exercises and homework where group work was encouraged or
required. He used Stat View to perform a regression analysis. StatView showed exam
scores did not correlate closely with lab scores (r

= 0.277) or homework scores (r =

0.365). The median exam score was 12% points lower than lab scores over a five-year
period. Smith decided to replace homework with online weekly assessment quizzes and
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small group or pair-problem solving assignments. He strongly used the formative
assessment component of descriptive feedback. After analyzing all results, Smith found
online quiz scores and exam scores correlated strongly (r = 0.86). Those students that
used the feedback given and revisited quiz questions were able to score 20% higher. The
mean exam grade for those revisiting quiz questions was nine % higher than those that
did not revisit missed quiz questions. Smith also found there were very strong
correlations between exam grades and scores on infrequent written assignments assigned
in class (r = 0.93 and 0.99). Smith found through the use of the concepts within formative
assessments, he was able to help his students increase their achievement levels on his
summative assessments.

Why use formative assessment?

Educators are constantly looking for educational practices to improve instruction
and to measure student learning. The use of formative assessment is one such practice.
Literature published in recent years promotes formative assessment as a way to improve
student achievement. Black and Wiliam (1998) collected 580 research articles and
compiled information from 250 of the articles. The goal of the study was to determine if
improving formative assessment would raise standards, was there room for improvement,
and could formative assessment be improved? Their research findings indicated all three
questions could be answered with yes. In addition, Black and Wiliam found formative
assessment produced learning gains, with effect sizes between 0.4 and 0. 7 and the benefit
was greatest for low achievers. Frequent assessment of student learning provides valuable
information for educators at the student level, building level, and county level. A one size
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fits all approach to educating students no longer works. The use of formative assessment
data can be used to drive the instruction to meet individual student needs at the building
and county level. Researchers have found formative assessment can have a great impact
on student achievement, especially of low-performing students; however, there are too
few teachers who know how to effectively use assessment information (Neill, 2006) .
The general lack of assessment knowledge on the part of educators is very
disheartening considering during the 1990's professional organizations associated with
teaching adopted professional competence standards for teachers that included an
assessment component. Within this component, teachers are to be trained to choose and
develop proper assessment methods; to administer, score, and interpret the results; to link
the results to specific decisions; to effectively assign grades; and to communicate student
achievement (Stiggins, 2002). Many of these competence standards have been in place
for over a decade but are not part of the preparation/pre-service programs for new
teachers at many universities. Compounding the problem, many veteran teachers,
administrators, and district level supervisors are not literate in assessment. If individuals
associated with and responsible for student learning were trained in the use and benefits
of formative assessments then schools, districts, and states could raise the achievement
results for all students (Shepard, et.al, 2005) .
The article by Black, Harriso~ Lee, Marshall & Wiliam (2004)"Working Inside
the Black Box: Assessment for Learning in the Classroom" details mini-experiments
conducted with 19 teachers who used formative assessments to increase student
achievement through the use of specific assessment methods such as effective
questioning techniques, feedback through grading, peer and self-assessment, and the use
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of summative tests administered in a formative manner. The researchers found the use of
these assessment strategies led to an average effect size of 0.3 standard deviations
demonstrating the impact teachers can have using the assessment methods listed above.
These results are comparable to raising a school in the lower quartile of the national
performance tables to the above average ranking (Black, Harrison, Lee, Marshall &
Wiliam, 2004).
Bell and Cowie (2001) define formative assessment as "the process used by
teachers and students to recognize and respond to student learning in order to enhance
that learning, during the learning" (p. 536). Formative assessments are yet another tool in
the toolbox of educators enabling the identification of student understanding of standards
taught. This tool also provides educators with the opportunity to make decisions
regarding curriculum and instruction before the accountability stage of teaching. Campos
and O' Hern (2007) performed a study involving first and fifth grade math students from
within one school and within the researcher's own classrooms. Teacher observation, lack
of knowledge and skill on students' part, and low test scores demonstrated to the
researchers a problem existed. The researchers set out with a goal to examine the ability
to increase student empowerment over a four month period of time by using formative
assessment strategies. The researchers changed their instructional strategies to include
beginning each math lesson with an awareness of the expected learning goals, the use of
teacher-made assessments to determine growth toward the learning goals, the use of
graphs to track student performance/growth, and the use of portfolios to organize all
information gathered allowing students to perform self-assessment and peer-assessment
aiding in the identification of student areas of need. The researchers also implemented a
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I 5 minute intervention session each day used to re-teach learning goals to low
performing individuals within a small group setting. Campos and O'Hern (2007) also
incorporated family involvement with family letters being sent home at the beginning of
each unit that described the expected learning goals and necessary vocabulary for the
unit. The researchers collected data through teacher made assessments, surveys of
students, and the analysis of classroom graphs. After analyzing all collected <lat~ the
researchers concluded the attitude toward mathematic instruction remained unchanged
with most students exhibiting a positive attitude. However, data collected from student
interviews indicated a 50% increase in the self-awareness of the expected learning goals,
a 26% increase in the students ability to verbally express their learning goals, a 26%
increase in the belief they could monitor their progress toward the learning goals, and a
16. 5% increase in the students' awareness of their need for additional help, as well as,
how to ask for and receive the help they needed. This study demonstrated the use of
formative assessments enable students to take ownership of their own learning.
While formative assessment is a relatively new concept in education, educators
are all too familiar with summative assessment. However, it must be understood there is a
distinct difference between summative assessment and formative assessment. Instruction
that has been guided through the use of formative assessment is different from summative
assessments because it is fo cused on the student and pedagogy (Kaftan, Buck & Haack,
2006). Summative assessment occurs at the end of instruction and measures the
knowledge gained. Formative assessments occur throughout the learning process
informing the educator on how to better educate the student. It must be thought of as an
assessment for learning that is occurring instead of learning that has already occurred. An
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important aspect of formative assessments is they provide students with expected
learning goals. As students work toward their goals, they are given descriptive feedback
on where they stand in their learning process and how to improve or close their personal
achievement gap. Descriptive feedback is used to identify problem areas and provide
suggestions for improvement, which encourages students to focus on the task and not the
right answer (Boston, 2002). Descriptive feedback, an essential component of formative
assessment, should be focused on achievement gaps between the goal and current status
allowing the student to participate in assessLng his/her own learning (self-assessment) and
self-exploration in identifying ways to help achieve their learning goals. The
effectiveness of feedback is largely impacted by the quality of the feedback versus the
quantity (Sadler, 1989).
In a study performed by Lesley Greer (2001), the performance of217 college
accounting students was evaluated to determine if changing the method by which a
student is assessed during a course would have an impact on the student achievement of
attaining expected learning goals. Greer created two groups in which one group received
timely feedback prior to their summative assessment, allowing them an opportunity to get
help with misunderstood concepts via the use of a provided tutor. The other group did not
get the timely feedback and did not have time to get additional help with misunderstood
concepts before the summative assessment. A method of triangulation was used to collect
data (Greer, 2001). Quantitative differences in students were identified by assessment
marks of students on an assigned module. Qualitative data were collected via the
feedback from tutors on their perceptions of overall student performance. Through the
use of student surveys, Greer found that 90.7% of the students felt the feedback on the in-
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co mse assessment helped them to understand the problem areas they were having
difficulty with and 94.6% of the students felt the in-course assessment helped them to
better understand the actual content being taught in the module. Examination results and
feedback from students and tutors showed overall student performance was better in the
group receiving feedback and particularly better in "weaker" students. Fuchs, et.al,
( 1997) found both low-achieving students and students identified as learning disabled
demonstrated an increase in student achievement with the use of frequent assessment
feedback.
The benefits of using formative assessment are many. Effective school research
indicates, in an effective school, there is frequent monitoring of student progress.
Students are :frequently assessed to measure progress and those assessments are used to
improve the student performance as well as the curriculum (Lezotte, 2001 ). Students who
are able to describe their learning goals score an average of 27% higher than students
who cannot (Marzano, 2005). An additional benefit of formative assessments is the
ability of students to build relationships with their teachers and administrators because
the students know the educators are genuinely concerned about their learning and are
willing to respond to needs of the student(s).
Formative assessment provides students the opportunity to gain ownership of their
learning. When students know the expected learning goals, know where they stand in
their learning process, and what it will take to get to the goal, there is an increase in
student self-confidence. Confidence plays a key role in the development of student goal
orientations. Husman, Brem and Duggan (2005) describe two types of student goal
orientations. Mastery-oriented learners believe in the value of learning and are only
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concerned with their own achievement level. These learners have the ability to learn on
their own and they have the confidence to be risk-takers. Performance-oriented learners
feel the need to compare themselves to others to determine their level of achievement;
they are not as comfortable taking risks. In their study, Husman, et al., (2005) examined
the impact formative assessment had in the development of student mastery and
performance goal orientations. The researchers tracked 239 students participating in
Reading Renaissance in grades three through six for one year. They used surveys
occurring in the middle of the first and the third nine-week grading period to gather data.
A repeated measures multivariate analysis of variance (MANOV A) was conducted. The
mean scores of performance approach orientation decreased over the course of the year
for all grades. Mastery scores both increased and decreased depending on grade level but
all were above 4.00. Mastery goal orientation did not change, remaining stable around
4.40. Results indicated performance-oriented students thought their teachers were
performance-oriented (r = 0.34, p < 0.001). The more mastery-oriented students believed
their teachers to be, the more mastery-oriented the students were (r = 0.38, p < 0.001).
The more performance-oriented the teacher seemed, the more likely the student was to be
performance-oriented.
Summative state assessments demonstrate to educators what a student knows on a
specific day and under specific conditions. Formative assessments allow educators to
monitor and adjust instruction over time to increase student achievement. This allows the
educator to work from a "smarter" perspective and not a "harder" perspective. Formative
assessments ensure the understanding of a concept and not just the memorization of facts
or simple recall of information. Students ' not mastering/understanding material during
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learning can be intervened upon with re-teaching or varied instructional strategies, which
allow the educator to customize curriculum and instruction at the individual level if
necessary. "Formative assessment helps support the expectation that all children can learn
to high levels and counteracts the cycle in which students attribute poor performance to
lack of ability and therefore become discouraged and unwilling to invest in further
learning" (Boston, 2002, p. 2).

Why is formative assessment not being used?
Formative assessment programs are deemed by beginning and veteran educators
as too intimidating and too time consuming and many educators do not use formative
assessment primarily because they lack assessment knowledge or they have not been
trained to properly use it. "Thus teachers have to take risks in the belief that such
investment of time will yield rewards in the future, while ' delivery' and 'coverage' with
poor understanding are pointless and can even be harmful" (Black & Wiliam, 1998). The
mandates ofNCLB have pushed educators to move away from designing assessment
strategies that truly show what a student has learned to a format that is similar to the
summative state assessment to which the educator will be held accountable. Better use of
formative assessment data requires educators and instructional leaders participate in
sustained and ongoing professional development in assessment. Educators entering the
field of education should be competent in the use of assessment to make appropriate
instructional decisions and increase student achievement. Pre-service teachers should
experience exposure to the use of formative assessment already being used in instruction
in an observational setting (Shepard, et al. , 2005).
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Heritage (2007) believes there is too much reliance on surnmative assessment
results and many educators are still operating under the guidelines that if a student can
score a passing grade or higher on an assessment, then the student understands the
concepts presented. However, sometimes these same students cannot explain what they
have learned when probed for more details or are questioned about the application of the
knowledge gained. For those teachers that have been teaching pre-NCLB mandates, the
move to formative assessments requires change. Change in the amount oftime to prepare
for class, change in instruction, and most importantly, a change in educational
philosophy. "What is needed is a culture of success, backed by a belief that all pupils can
achieve. In this regard, formative assessment can be a powerful weapon if it is
communicated in the right way" (Black & Wiliam, 1998). Effective schools research
asserts that all children can learn and the school is responsible for creating a culture in
which students' master the curriculum (Lezotte, 2001).

How can formative assessment be better used?
Student achievement gains that result from some of the most powerful
instructional interventions can be met or even surpassed with the use of correctly
implemented formative assessment (Shepard, et al., 2005 ). Schmoker (2003) believes
usi..11.g the goals that they have established, teachers can meet regularly to improve their
lessons and assess their progress using another important source: formative assessment
data ... formative data enable the team to gauge levels of success and to adjust their
instructional efforts accordingly (p. 23).
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The use and benefit of formative assessments should not be limited to use by
individual educators. Formative assessments provide opportunities for teaming within a
faculty. Team members experiment with various assessment techniques and then share
those ideas with team members. The team can work collaboratively to gain knowledge
about formative assessment, create intervention strategies for identified students having
difficulty, and together achieve a common goal of increasing student achievement.
Formative assessment should be a collaborative effort involving all stakeholders. Parents
should be invited to participate in the education of their child. Parents aware of the
student' s learning goals and the progress the student is making toward those goals have a
better understanding that learning involves more than simply passing a test. It is
beneficial for parents to see their child be successful and see the ownership their child has
taken in his or her own learning. This may require a formative assessment training
session for parents at the beginning of a school year. In addition to teacher, administrator,
and parent training, students should have an understanding of the components of
formative assessment and their individual role in the process. Educators should strive to
instill a self-motivating desire for the student to want to learn and understand they are
capable of learning and success is within reach. Implemented correctly, formative
assessments will increase the student achievement levels on all summative assessments.
Educators know there is a need for student achievement scores to increase and based on
current research, the most effective way to do this is through the improvement of
classroom instruction. Therefore, instructional leaders should be implementing
techniques that provide opportunities for this to occur.
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With the increase of confidence and a clear focus on expected learning goals, the
student becomes a data-driven decision-maker and is able to see personal gains and areas

in need of improvement. The student has input on how to close any personal achievement
gaps that may exist based on feedback from teachers, self-assessment, or peer
assessment. With increased ownership, students are motivated to learn material in order
to understand the material and not simply to make a grade. In addition, there is an
increase in the internal motivation of the student to continue to learn, to achieve the
current learning goal, and for future learning to occur. "One of the strongest motivators is
the opportunity to look back and see progress" (Chappuis, 2005, p. 42).

What is data-driven decision-making?
The use of formative assessment data can be used by educators to make datadriven decisions. "It has become a school-reform mantra that is celebrated but widely
misunderstood, and is often ignored (despite its hype) or actively feared" (Doyle, 2003, p.
19). Data-driven decision-making (DDDM) in education refers to the collection and
analysis of data by educators to make decisions with the intent of increasing the
achievement levels of not only students but schools. DDDM took root in the business
world but made its way into education in the 1980' s in light of the debate regarding
measurement-driven instruction (Marsh, Pane & Hamilton, 2006). "The theory of action
underlying NCLB requires that educators know how to analyze, interpret, and use data so
that they can make informed decisions in all areas of education, ranging from
professional development to student learning" (Datnow, Park & Wohlstetter, 2007, p.
1O). "Despite the increased interest in DDDM, there has been little research on the
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precise effects of using DDDM on student achievement and other important educational
outcomes" (Demboskey, Pane, Barney & Christian, 2005, p. 5).
Date-driven decision-making and education

Demboskey, et al. , (2005) examined the current practices and factors enabling
DDDM through a qualitative case study approach in six school districts and one
independent charter school in southwestern Pennsylvania in their study Data Driven
Decisionmaking in Southwestern Pennsylvania School Districts. The researchers
interviewed teachers, principals, superintendents, district office staff, IU (Intermediate
units) representatives, state officials, and consultants (more than 100 individuals total). In
addition, 26 superintendents were surveyed. DDDM practices in Southwestern
Pennsylvania demonstrated a large variation in persons responsible for analyzing,
planning, and using data. Persons responsible varied from teachers, district and building
administrators, and district support staff. Sixty-one point five percent of superintendents
surveyed strongly agreed all personnel listed above should have responsibility for data
analysis and teachers and building administrators need to be able to access, manipulate,
and analyze data for themselves. Interviewed teachers reported their use of student
achievement data to adjust instruction at three levels - whole class instruction, group
instruction, and individualized instruction. All districts examined in the case study were
analyzing state achievement data and adjusting curriculum and instructional strategies.
Some districts and schools even adopted new curricula and supplemental programs due to
their data analyses. One hundred percent of the superintendents surveyed reported
experience using data through creating mandated performance reports for the state and
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federal government. When asked about data communication with the community, the
superintendents responded positively toward their willingness to voluntarily report data to
the community allowing for self-reflection by the district and increasing communication
with stakeholders via a district website or other web-based sources. The study also
demonstrated the need for DDDM to be largely determined by district, state, and federal
policies. However, the researchers found several factors identified by participants as
enabling the use of DDDM which included policies required at the local, state, and
federal level, data sources, technological and financial resources, and cultural
development (within the school) toward DDDM. The districts in this case study exhibited
a strong interest in DDDM and the instructional leaders within the districts and schools
worked hard to begin establishing a culture for the use ofDDDM. The districts were
identified by the researchers as being in the beginning phase of using DDDM. Many of
the educators interviewed saw the value of data but felt they lacked the proper training,
techno logy, and time to work individually or collaboratively to analyze and interpret data
and then design intervention strategies. Findings from this study can be applicable to
many districts wanting to implement DDDM and include the need for the following :
1. The development of goals and objectives for using data and the
establishment of expectations for the use of DDDM within a district;
2. The alignment of instruction, curriculum and assessment with state
standards;
3. Focus on the quality of data versus the quantity;
4. Assurance that schools have the necessary tools for effective DDDM;
5. The implementation of assessments designed for diagnostic purposes;
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6. The adoption of technological resources such as data systems and
software allowing for the use of more frequent, formative assessments;
7. Professional development in DDDM for teachers and administrators;
8. Time for teachers to examine data and to collaborate·

'

9. Teacher input on key decisions related to DDDM;
10. An increase in the level of communication regarding data with
stakeholders (Demboskey, et al., 2005).

What is limiting the use of data-driven decision-making in education?
Many educators desire to implement the use of data-driven decision-making due
in part to the accountability mandates of No Child Left Behind and therefore, many states,
districts, and schools have started to gather a lot of data It is an overwhelming task to
analyze data in schools with limited resources which leads to data that sits on a shelf
untouched. Additionally, educators record daily assessment data with no thought of
finding a common thread in the data (Cromley, 2000). In such situations, many educators
feel they are "data-rich" but "information-poor". "If knowledge is power, then studying
the current abilities, skills, attitudes, and learning styles of students empowers educators
to adjust the curriculum to achieve whatever goals the school and district have chosen"
(Johnson, 2000, p. 1).
"One specific type of data-based decision-making that shows promise for helping
schools dramatically increase student achievement is the use of assessment data to drive
instructional improvement" (Protheroe, 2001, Introduction section, ,r 1). In the study,
Using Test Score Data in the Classroom, by Stecher and Hamilton (2006), the researchers
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used stratified random sampling to select approximately 100 schools from the states of
California, Georgia, and Pennsylvania. The schools represented 25 districts and were
elementary and middle schools. Superintendents, principals (approximately 262), and all
regular math teachers of grades three, four, five, seven, and eight (approximately 2628)
were surveyed. In addition to surveys, the researchers performed case study visits to two
schools in each state. Stecher and Hamilton, (2006) wanted to determine how teachers
use test results, what factors influence the use of tests, and why data use varies so much.
Their findings, in reference to the use of test results, found one-half of math teachers in
all three states indicated they use test results weekly to individualize instruction based on
the needs of their students. A smaller percentage indicated they use test results weekly to
identify curriculum issues. One-quarter of the teachers in all three states increased the
:frequency oftest usage for the purpose of diagnosis and instructional planning from the
previous year. Two-thirds of the teachers in all three states indicated they focus more on
state standards and look for best practices in teaching due to the accountability tied to the
summative state assessments. In some cases, within California and Pennsylvania,
teachers reported using test results to identify their own areas of deficiency in content
knowledge as opposed to individualizing instruction for students. Principal survey results
from all three states indicated over 80% of principals believed their teachers reviewed
state test data to improve instruction in the classroom. Principal survey results also
indicated about two-thirds found state test results to be helpful in designing school
improvement plans, instructional strategies, curriculum issues, and professional
development. Stecher and Hamilton, (2006) found factors influencing test data usage
included: how the data was reported, how valid the tests appeared to educators, and the
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timelin ss of the data being given to educators. Approximately 70% of teachers reported
they received their reports in a timely manner. Variation was seen in the results of the
same question asked of principals. Forty-seven percent of principals in Georgia, 37% of
principals in California, and 19% of principals in Pennsylvania felt they were given
information in a timely manner regarding their school' s performance. Clarity of the test
results was agreed to be satisfactory by approximately 80% of the teachers and 83% of
the principals from all three states. In terms of validity, Stecher and Hamilton, (2006)
found that about one-quarter to one-third of teachers found the test to be aligned with
their curriculum. Approximately 55% of the principals surveyed from all three states
agreed the state test results were reliable at reflecting their students' achievement level.
Support in terms of workshops and professional development was found to be helpful by
most educators. However, educators reported pacing guides and data analysis software
not to be he lpful or were simply lacking in the support offered. In terms of variation in
the use of data, Stecher and H amilton, (2006) found Georgia educators appear to be more
receptive to the use of data, perhaps due to their states approach to standards-based
accountability. In addition, the results of the study indicate it is difficult to impose a
culture of being data-driven. Stecher and Hamilton believe positive outcomes are a result
of the better focus of instruction on state standards and to the gaps in student learning.
They suggest the use of formative classroom assessment or progress testing over annual
state tests be used to improve data-driven decision-making. "Much of the literature on
DDDM fo cuses on the growing importance and use of formative assessments that provide
teachers with frequent, ongoing information on how well students are mastering certain
content areas" (Dembosky, et al. , 2005 , p. 6) .
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On a daily basis, educators gather various forms of data (classroom assessments,
formative assessments, behavior notes, classroom projects, state surnmative assessment
scores, and homework). However, many educators do not use the data to drive the
decisions they need to make. "So far, despite data-driven decision-making by many vocal
proponents, it is equally clear that the message has not yet gotten to the front lines"
(Doyle, 2003, p. 20). Mistakenly, state summative assessment data appears to be the most
popular and used source of data used to make educational decisions. However, using data
that typically arrives after the end of the school year or after a particular group of students
move on to another grade level, or perhaps school, makes it very difficult to alter
instructional strategies. In the study by Marsh, et al. (2006), more than 80% of
superintendents surveyed in California, Pennsylvania, and Georgia felt more frequent
assessments, compared with state assessment results, were more useful in their decisionmaking process and a beneficial tool in the school improvement process as well as
guiding instructional decisions. "Effective educators make effective decisions, decisions
based on accurate information" (Johnson, 2000, p. 1).
Educators are required to set goals, to identify areas of need in curriculum, and to
target instructional strategies. "Yet educators have historically relied less on data to guide
their practice than they do on intuition, teaching philosophy, or personal experiences"
(Cromley, 2000, p.3). The use of data enables educators to identify students that need
extra help in order to reach the proficient status on the state summative assessment and to
set goals or differentiate instruction for these students. Marsh, et al. , (2006) discovered
such students are referred to as "bubble kids". These are students who sit on the fence
between proficient and non-proficient. It was discovered more than 75% of principals
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sw-veyed in three states report the encouragement of teachers to specifically focus on
these students in an attempt to meet NCLB mandates (Marsh, et al., 2006).
The use of data seems to vary from school to school and district to district. Marsh,
et al., (2006) found a large variation of data use within schools that suggested some
teachers frequently use data to drive instruction, while others are oblivious to the trend.
The largest barrier contributing to the use of data is the lack of training. Many educators
do not feel they are trained to properly assess students and then to use the data to alter
instruction (Crowley, 2000). Marsh, et al., (2006) found the use of data by educators to
make decisions is also influenced by the ability to access data, the viewed validity of the
data, the motivation behind the use of data ( extrinsic vs. intrinsic), the immediacy in the
timeliness of data, the capacity and support of faculty and staff, the pressure to follow
pacing guides, the lack oftime allotted to gather, analyze and decipher the data, and the
culture and leadership of the school and district.

How can the use of data-driven decision- making be increased?
Data is a useful tool for aiding instructional decisions. The use of various forms of
data has the potential to improve teaching and thus increase student learning. "The mere
presence of data does not automatically imply that usable information is available;
educators need support to use these data to the fullest extent" (Wayman, 2005, P· 296).
For DDDM to be effective, certain support for educators is needed. Professional
development and training must occur in order for educators to understand and have the
confidence to accurately interpret and use the data. Bettesworth, (2006) conducted a
study to determine if pre-service administrators, from the Initial Administrative Licensure
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Program at the University of Oregon, could improve their ability to use data to make
instructional decisions by partic ipa
· 1·mg m
· a statlstlca
· · l analysis
· trammg
· · session
· alIIled
·
at
teaching educators how to analyze and interpret data and make instructional decisions.
This study used a nonequivalent comparison group, pre-test, post-test design. A
convenience sample drew two groups of educators with similar demographics and desires
to further their careers in a leadership capacity within their district. The treatment group
had 31 participants and the comparison group had 25 participants. The participants in the
treatment group were provided with an overview ofDDDM concepts, prior to the
statistical analysis training session, which occurred in a three part seminar using
computer training modules. In addition to the pre-test and post-test data, the researcher
also collected data from surveys, case studies, and probes. An Analysis of Variance
(ANOV A) Test was used to compare the overall pretest and posttest scores for the
treatment and comparison group and for a matched sample. An independent sample t-test
revealed no significant difference between groups on pre-test scores t (32, 25)= .42, p >
.05. The results of the ANOV A for the overall pre-post test revealed a significant
interaction effect, p < .0001. The intervention accounted for 61 % of the variance. A
follow-up Cohen' s d indicated a huge effect size of 1.93 . The results from surveys, case
studies, and probes further supported these findings. Therefore, the researcher concluded
training in statistics significantly increases pre-service administrator' s ability to use data
for decision-making. However, the case studies also revealed the need for participants to
practice their skills and experience success in order to transmit their skills in a real-world
setting. "W ithout continuous professional development to build administrators' and
teachers' understanding of their data and build their repertoire of improvement strategies,
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new accountability systems provide insufficient approaches to improving student
achievement" (Bettesworth, 2006, p. 37).
Instructional leaders must support and mentor those attempting to understand and
implement the use ofDDDM. In two of the three districts studied by Marsh, et al.,
(2006), 75% of teachers felt instructional leaders helped them make instructional
decisions based on analyses of district and state assessment scores. The third district
reported 50% of teachers felt this way. The Center on Educational Governance at USC
collaborated with New Schools Venture Fund in 2005-2006 to study the relationship that
exists between the central office and the school to build capacity in the effective use of
data. Datnow, et al., (2007) performed a qualitative case study of two public school
districts and two nonprofit charter management organizations, identified as leaders in
performance-driven instruction. Various central office staff, principals, and at least five
teachers from varying grade levels were interviewed and informal observations were also
made. Datnow, et al., (2007) found the key characteristics of performance-driven school
systems to be:
1. Establishing a basis for data-driven decision-making through the
establishment of student achievement goals and the development of
curriculum used through the district;
2. Development of a culture receptive to the use of data and the
improvement of curriculum by the creation of expectations and norms
throughout the system and school level and the creation of a mutual
accountability measure in the school-system relationship;
3. The investment of a user-friendly data management system;
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4. The utilization of" ct· ·ct 1
m 1v1 ua s to mentor data analysis and use at the
system and school level·

'

5 · The se lection of appropriate data that is diverse in student achievement
and instructional practices;
6. The formation of an interim assessment aligned to standards used
throughout the system and the accumulation and application of data;
7. The creation of capacity for DDDM at the school level through the
implementation of professional development, time for collaboration with
peers, support with external sources, and the use of extrinsic motivators
(rewards/incentives);
8. The analysis and use of data to increase educator performance by
providing tools aiding educators in the communication and implementation
of data, the tools needed to monitor progress towards goals, and to employ
students in the use of data for self-improvement.
"When all the school's educators examine the efforts and initiatives of the school
through the lens of their impact on learning, the structure and culture of the school begin
to change in substantive ways" (Dufour, 2002, p. 13). If instructional leaders want to
improve the use ofDDDM, adequate time must be allowed to collect and analyze data. In
addition, time must be allocated for collaboration on the use of the data, as well as,
focused on how to analyze data, identify problem areas/trends, and create solutions to
identified problems. Implementation of technology and data systems must be
implemented to allow access to data and the ability to analyze the data in various ways.
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Protheroe, (2001) suggests an educator within the school building be trained to work with
teachers to address grade-level data or subject area data.
Educators must be encouraged to take on the mindset of researchers ,
developing an understanding of research and statistics. Effective teaching
strategies are typically born from extremely large research studies that do
not always correlate with what actually occurs in a typical classroom.
Teachers must begin to perform research projects within their own
classrooms to find out what works best with the group of students they are
currently working with (Johnson, 2000).
Formative assessment enables educators to monitor student learning as it takes
place. Data-driven decision-making enables educators to use the data from formative
assessments to make effective decisions on implementing intervention strategies for
students experiencing difficulty in learning the assigned standards, the identification of
problems within curriculum and instruction, and the need for professional development
before the state summative assessment occurs. Combined and used correctly, the use of
formative assessments and data-driven decision-making has the potential to enable
students to successfully achieve the learning expectations set forth in the state standards.
This, in turn, increases student achievement scores, school achievement scores, and state
achievement scores enabling schools, school districts, and states to meet the mandates of
NCLB. Most importantly, their use creates an effective school focused on improving the
quality of education being offered to all students. When a school establishes a culture in
which teachers are committed to student learning and a focus is made toward intervention
instead of remediation, a professional learning community begins to form. DuFour,
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(2004) defines a professional learning community as one in which teachers ensure

students learn, a culture of collaboration exists, and there is a focus on results. In order

for a school to change its culture, the focus must move from teaching to learning.
Educators must be willing to work hard and ensure that indeed, no child is left behind.
President Lincoln began the modem practice of collecting education data at
the national level 150 years ago, and with No Child Left Behind, data will
have to be used, not just collected. It will be used to plot progress (or lack
thereof); plan and execute instructional interventions; report results; as well
as hold students, teachers, administrators and school systems accountable
(Doyle, 2003 , p.4).
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CHAPTERIII

Methodology

Overview
No Child Left Behind requires the use of effective classroom instruction in order
to help students meet adequate yearly progress. This field study compared the
achievement test results of students instructed with data driven curriculum against
students not receiving the same type of instruction. A comparison was also performed to
determine if an impact on TCAP achievement scores of one particular student
socioeconomic group or one particular ethnic group occurred through the use of
formative assessment data to drive instruction and was the effect greater on one particular
gender.

Research Design
This field study was a descriptive study of the effect of data-driven instruction on
reading/language arts and math TCAP achievement scores of students in grade six
through eight.

Participants
Authorization and access was given to collect and analyze the reading/language
arts and math TCAP scores of approximately 275 students in grade six through eight.
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Student scores, obtained from archi

va1sources

' were recorded for a total of four years for

the same group of students. No record
was made of the students' names. The collection
of data included a comparison of one
fT
.
year
CAP achievement data in which there was
no use of data to drive curriculum and · tr ·
..
ms uctional dec1s1ons and the following three

°

years ofTCAP achievement data,·
hi h ti
·
m w c ormative assessment data was used to drive
instruction.

Instrument
In this field study, there was an analysis of grade six through eight students'
reading/language arts and math TCAP achievement scores instructed with supplemental
information provided through the use of formative assessments verses students not
instructed using supplemental formative assessment data. The formative assessment tool
used to supplement instruction was ThinkLink.

Procedure
Approval was sought and granted from the Austin Peay State University
Institutional Review Board and the Robertson County Board of Education to study the
TCAP achievement scores of students in grade six through eight. During the 2003-2004
school term, students were not instructed with the use of formative assessment data in
reading/language arts and math. The above mentioned scores were compared to the
achievement scores of the same students who were then instructed using formative
assessment data during the 2004-2005, 2005-2006, and 2006-2007 school terms. The
TCAP achievement scores of students tested during the 2004, 2005, 2006, and 2007
testing periods were recorded. A comparison was made between the fo llowing years:
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2004-2005, 2004-2006, 2004-2007, 2005-2006 200
,

5-2007, and 2006-2007. Approval

was sought and granted from the local board f d
.
o e ucation to access the records of
students emolled during the 2003-2007 school t

erms.

Th
e names of students were not

recorded with any of the information or data analyzed in the study.

Data Analysis Plan
The information gathered from the TCAP achievement scores were compiled and
analyzed. Data was entered into a computer using a statistical software application and
statistical procedures were performed using SPSS statistical software. An ANOV A was
used to test the null hypotheses at the .05 level of confidence for significant differences in
the TCAP achievement scores of students instructed with the use of formative assessment
data against students instructed with traditional methods of instruction. An analysis was
performed to determine if using formative assessments to drive instruction had any
impact on the TCAP achievement scores of a particular socioeconomic group or ethnic
group. An analysis was also performed to determine if there were significant achievement
trends based on gender.
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CHAPTERIV

Data and Results

Demographics
This study analyzed the math and reading/language arts TCAP scores of275
students grades six through eight, in a southern, rural school district. The three grade
levels were using one year (2004) in which students were not instructed with the use of
formative assessment data compared to three years (2005, 2006, and 2007) when
formative assessment data was used by the educator to make curriculum and instructional
decisions. The study included 125 male students and 150 female students. Their math and
reading/language arts TCAP scores for 2004, 2005, 2006, and 2007 were recorded. The
students' socioeconomic status and ethnicity were also recorded. Socioeconomic status
was established by whether or not the student qualified for free or reduced lunch during
the 2006-2007 school term.
The computer program, SPSS, was used to analyze the data gathered from the
TCAP scores for years 2004-2007. Table 4.1 , 4.2, 4.3, and 4.4 list the number of students

in each group. The dataset contained information including the following variables:
1. Grade_ Participants were from one of three grade levels. Neither student nor
teacher names were recorded.
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2. Subject- Participant test scores were recorded for math and reading/language
arts.
3. Gender- Participants were identified by gender.
4. Socioeconomic Status- Participants were identified through their 2007
qualification for free or reduced lunch.
5. TCAP scores (2004) - TCAP scores for 2004 were recorded.
6. TCAP scores (2005) - TCAP scores for 2005 were recorded.
7. TCAP scores (2006) - TCAP scores for 2006 were recorded.
8. TCAP scores (2007) - TCAP scores for 2007 were recorded.
Table 4. 1
Number of students scores analyzed
Grade
6th

Year

II

2004
2005
2006

83
84
86
87
89
94
95
95
89
92
93
93

"007
7th

2004
2005
2006

8th

2004
2005
2006
2007

'>007

N=275
Table 4. 2
Socioeconomic groups
Normal
Grade
6th
62
7ttt
74
gttt
71
207
Total

Reduced
7
6
4

17

Free
18
15
18
51

Total
87
95
93
275
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Table 4. J
Gender groups
Grade
1h
6

ill

gth

Total
Table 4. 4
Ethnic groups
Grade
th
6
7th
gth
Total

Male

Female

45
39
41
125

Total

42
56
52
150

White

Black

84
89
87
260

1
3

87
95
93
275

Hispanic
2

3

2

2

6

7

Asian
0
0
2
2

Total

87
95
93
275

Hypothesis One:

Null: There is no statistically significant difference between the achievement
scores of students instructed with the use of formative assessment data and those not
instructed with the use of formative assessment data.
One way repeated measures ANOV A with year as a within-subjects factor
indicated year was a significant predictor of reading/language arts scores F(2.84,

722.2)=51.1 , MSE=72 .I42 , Huynh-Feldtp <.001. Pairwise comparisons via dependent
samples t tests were conducted to compare the reading/language arts scores across years.
Results are presented in Table 4.5 .
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Table 4. 5
Pairwise comparisons of read lJlu
· scores
Dependent Sample t test results;:,
among the years
Year Co m arison
df"
1004 vs 1005
-7 \ 7

1004 VS . 1006
1004 VS . 1007
1005 VS . 1006
2005 VS . 1007
1006 vs 1007
p <.05

-9 ·.52
-l0 17
_3 _10
_4 _51
- 1 .04

255
259
260
268
169

-1·a /11e

0.000
0.000
0.000
0.002
0.000
0.042

One way repeated measures ANOVA w· h
..
it year as a within-subjects factor
indicated year was a significant predicto r o f mat h scores F(2.65, 664.7)=54.77,

j\lJSE=83.7, Huynh-Feldtp < .001 . Pairw.ise comparisons
.
via dependent samples t tests
were conducted to compare the math scores across years. Results are presented in Table
4.6.

Table 4. 6
Pairwise comparisons of math scores among the yea.rs
Dependent Sample t test results
Year Comparison
t
dl
1004 VS 2005
-5 .04
253
2004 VS . 2006
-1043
256
2004 vs 2007
-911
258
2005 vs 2006
-6 .93
266
2005 vs 2007
-6 .07
268
2006 VS . 2007
0 78
771
p < 05

p-1·al11e
0.000
0.000
0.000
0.000
0.000
0433

Overall, it was concluded formative assessment did improve both math and
reading scores. Both scores increased every year, with an exception of 2007, in which,
the scores reached a plateau and did not change noticeably from the previous years.
Formative assessment did improve reading/language arts and math scores across
years when we analyze a sample of students without subdividing them into levels of
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betw en-subject factors. Students had significantly lower reading scores before formative
assessment began (2004) than any years after (2005, 2006, and 2007). The results also
indicated the increase of reading/language arts and math scores occurred every year after
formative assessment began except in year 2006-2007 .
Factors such as grade, socioeconomic status, gender, ethnicity, and special
education status were examined for interaction with the within-subjects factor (year) in a
separate factorial design. Descriptive statistics for grade across year can be found in
Tables 4. 7 and 4.8.
Table 4. 7
Descriptive statistics for reading scores
year
Grade
1004
6th
1005

7th

/1

Af

.WJ

49 .58
54.64
55 80
59.33
51.47
59.15
60 .91
58.80

1004

83
84
86
87
89
94
95
95
89

1005

92

1006

93
93

56.42
5873
61.35

21 1 9
17 .11
20 .73
16.79
18 .15
19.80
16.60
15 .81
18 .00
17 02
16.16
14.91

1006
1 007
1004
1005

1006
1007
8th

2007
N= 175

51 .91
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Table 4 . 8
Desc ri ti ve stati sti cs fo r maths cores
G rad e
year
1 004
6th
2005

2006
2007
1 004

7th

2005

2006
2007
1 004
2005
2006
1 007

8th

N , 75

II

83
83
86
87
87
94
93
94
89

92
93

93

A1
54.73
57 .07
56 .98
58.34
54.26
56 .96
66 .95
66 .40
53.45
6150
63 .78
6 1.8 1

SD
23 .39
19.93
19.20
19 .68
20 .66
14.97
17 .30
14.81
17 51
17.59
15 .83
18.48

Two-way ANOV A with grade (6th, 7th, 8th) as a between-subjects factor and
year (2004, 2005 , 2006, and 2007) as within-subjects factor was used to predict
performance on the reading/language arts test. A familywise alpha of .05 was used for all
analyses. There was a significant interaction between factors F(5.68, 715.01)=3 .145,
MSE=71. l , Huynh-Feldt p <.006. The main effect of the within-factor (year) was

significant F(2.84, 715.01)=52.03, Huynh-Feldt p <.001. The main effect of the betweensubjects factor (grade), however, was not significant F(2, 252) =.662, MSE=1058.25,p
=.517.
Simple effect Welch' s ANOVAs were conducted to compare the average
reading/language arts score among the grades for each year 2004, 2005, 2006, and 2007.
The results supported the conclusion drawn from the main between-subjects effect from
facto rial design. Grade was not a significant predictor of reading scores for every level of
the within-subjects factor (year): 2004 F(2, 168.72)= .581 , p=.560, 2005 F(2, 177.31 )=
1.329, p=.267, 2006 F(2, 176.03)= 1.652, p=.195, 2007 F(2 , 179.67)= .719, p=.489.
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Pa irwise comparisons als 0 d'd
1

.
not yield an

· Y sigru 6icant results. The results are

presented in T able 4.9.

Table 4. 9
Pairwise comparisons of readino sco .
•
.::i
res amono orades b
..
Games-Howell Multiple Comparisons Results.::, .::i
Y yeai ·
Grade
Year
Mean
Comparison
Difference
1 004
6th VS . 7th
-1.89
6th VS. 8th
-3 .34
7th VS . 8th
-1.45
2005
6th VS . 7th
-4 51
6th VS . 8th
-1.78
7th VS . 8th
1 .73
2006
6th VS . 7th
-5 .10
6th VS . 8th
-2 .93
7th v s 8th
'"> 17
2007
6th VS. 7th
0 .53
6th VS . 8th
-2 .02
7th VS . 8th
-2.55

S.E.
3 .11
3.10
1 .71
2 77
2 58
2.71
2 81
2 .79
1 .39
2.42
2.37
'"> .24

Simple effect one-way repeated measures ANOVAs were conducted to compare
the average reading score across years for each grade: 6th, 7th, and 8th. Year of
th

measurement was a significant predictor of reading scores for all grades: 6 grade,
F (2.74, 213.9)=17.9, MSE=78.64, Huynh-Feldt p <.001 , 7t11 grade, F(2.87, 249.6)=20.5 1,
A1S£=74. 19, Huynh-Feldt p <.001 , and 8 th grade, F(2.72 , 236.3)= 19.8, MSE=65.57 ,
Huynh-Feldt p < .001.
Pairwise comparisons were conducted using the dependent samples t test and are
reported in T able 4.10.
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Table 4. 10
P:iirwise compariso ns of read ·
ing sco res
De~endent Sample t test results
among the years by grade :
Grade
6th grade

7th grade

8th grade

Year
Com arison
'004 vs 100-i
1004 VS . 1006
2004 VS . 1007
2005 VS . 2006
2005 VS . 1007
2006 vs 1007
1
004 VS . .200'i
2004 VS . 1006
2004 VS . 2007
2005 VS . 2006
2005 VS . 1007
2006 VS . 2007
2004 VS. 2005
2004 VS 2006
2004 VS. 2007
2005 VS . 2006
1005 VS . 2007
1 006 VS . 1 007

I

-3.54*
-441 *
-6.11 *
-1.73
-4 .06*
- 1 . 79*
-5 .65*
-7 .50*
-5 .23*
-1.69
0
1 .16
-3 .30*
-4.73*
-6.44*
-213
-4 .78*
-2 .90*

df
79
81
3,
81
83
85
87
88
88
93
93
94
87
88
88
91
91

9,

p <.05

>-1·a/11e

0.001
0 000
0.000
0 087
0.000
0.006
0.000
0.000
0.000
0.094
1.000
0.033
0.00 1
0 000
0.000
0.036
0.000
0.005

Two-way ANOVA with grade (6th, 7th, and 8th) as a between-subjects factor and
year (2004, 2005 , 2006, and 2007) as within-subjects factor was used to predict
performance on the math test. A familywise alpha of .05 was used for all analyses. There
was a significant interaction between factors F(5.4, 667.4)=10.85, MSE=76.7, HuynhFeldt p <.001. The main effect of the within-factor (year) was significant F(2.68,
667.4)=56.3 , Huynh-Feldt p <.001. The main effect of the between-subjects factor
(grade), however, was not significant F(2, 249)=.923, MSE=1089 .9,p =.399.
Simple effect Welch' s ANOVAs were conducted to compare the average math
score among the grades for each year 2004, 2005, 2006, and 2007. Grade was a
significant predictor of2006 math scores, F(2, 176.44)= 6.733 , p =. 002, and 2007 math
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scores, F(2, 175.64)= 5.084, p = .007. However
' grade was not a . .
math scores for 2004 maths
Slgnificant predictor of
cores F(2 , 166 .36)= .092 p= 912
2
I 71.04)= 2.041 , p =. 133.
' ·
'and 005 math scores F(2,

.

.

Pairwise comparisons were conducted d ·
.
an mdicated the 7th grade had

s1gruficantly higher math scores•m year 2006 and 20
.
07 than 6th or 8th grades. Results are
reported m Table 4.11.

Table 4. 11
Pairwise comparisons of math score s amonu grades by y
ear
G ames- H owell Multiple Comparisons ResL~ts
year
Grade
1-lean
Comparison
Difference
1 004
6th VS . 7th
o47
1.29
6th VS . 8th
0.81
7th VS . 8th
0.11
6th VS . 7th
200 5
-443
6th VS . 8th
-4 54
7th vs. 8th
-9 .97*
6th vs 7th
2006
-6 .81
6th VS . 8th
3 16
7th VS . 8th
-8
.06 *
6th vs. 7th
2007
-3.47
6th VS. 8th
4.59
7th VS. 8th
*significant at .05 familywise alpha

S.E.
3 .39
3 .17
1

.89

2 .68
2 .85

,.40
2.74
2.64
2.43
2 60
2 .85
2.45

Simple effect one-way repeated measures ANOVAs were conducted to compare
the average math score across years for each grade: 6th, 7th, and 8th. Year of
th

measurement was a significant predictor of math score for 7 grade, F(2.69,
th

228.2)=53 .0l , MSE=73.75 , Huynh-Feldt p <.001 , and 8 grade, F(2.97, 258.3)=37.48,
th

MSE=50.75 , Huynh-Feldtp <.001. However, the 6 grade did not differ on math scores

across the years F(2.42, 186.57)= 1.648, MSE=l 13.84, Huynh-Feldt p <.189. Pairwise

.
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comp~msons were conducted usin
4.12.

g the dependent sam l
p est test and are reported in Table

Table 4. 12
Pairwise comparisons of math sc _
01 es amono ti
Dependent Sample t test results
::i
le years by grade
Grade
6th grade

7th grade

8th grade

Year
Com arison
'004 VS . 2005
2004 vs 2006
2004 VS . 1007
2005 VS. 2006
2005 VS . 2007
2006 VS . 1007
1 004 VS . 2005
2004 VS 2006
2004 VS 2007
2005 VS . 2006
2005 VS . 2007
2006 VS . 2007
2004 VS . 2005
2004 VS . 1006
2004 VS . 2007
2005 VS . 2006
2005 vs 2007
2006 vs. 2007

f

-0.58
-151
-1. 99*
-0 88
-1.7
-1 .04
-2 .11 *
-9.31 *
-8.35*
-9 .15*
-9 .06*
0.5
-7.11*
- 10.12*
-7 .25*
-2.45 *
-0.65
2

df

H'a/11e

78
81
82
81
82
85
86
8~
86
92
93
91
87
88
88
91
91
91

0.562
0 133
0.049
0.380
0.094
0.300
0038
0.000
0 000
0.000
0.000
0.617
0.000
0.000
0.000
0.016
0.514
0.049

p < 05

In determining if there was a statistically significant difference between
the achievement scores of students instructed with the use of formative assessment data
and those not instructed with the use of formative assessment data, analyses indicated p
<.001 in both the content areas ofreading/language arts and math. Analyses of data
indicate the main effect of the within-factor (year) and between-subjects factor (grade)
were both significant withp <.001, which was less than the alpha of .05. Therefore, the
null hypothesis was rejected.
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Hypothesis Two:
Null : There is no

st

atiSt ically significant difference in student achievement based

on student socioeconomic status due to the use of formative assessment data to drive
curriculum and instructional decisions.
Tables 4 .13 and 4 .14 detail the descriptive statistics for reading/language arts and
math scores of students based on their 2006-2007 SES classification. An ANOV A was
used to analyze data for students, grouped according to their qualification for normal,
reduced, or free lunch, to determine if any variation in TCAP scores occurred as a result
of instruction based on the use of formative assessment data

Table 4. 13
Descriptive statistics for reading scores across SES
II
year
Grade
1004
199
Normal

Reduced

1005
1006

106
106

1007

207
17
16
17
17
45
48
51
51

1004
1005
1006
2007

Free

1004
1005
1006
1007

N=2 75

A-1

SD

5448
5917
6 1.66
6 1 .18
36.65
43.38
41.47
4 7. 59
43 . 13
50.79
51. 45
54.00

18.67
17.9 1
17.15
16.09
20 .67
18.55
20 .87
10.43
17 .95
15.48
14.64

11.64
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Ltbk 4 . 14
.
Ot'scri tin~ statistics for mat h scores
across SES
Gra dt'
year
II
1 004
Normal
197
2005
205
2006
205
2007
1 06
1 004
Reduced
17
2005
15
2006
17
2007
17
1 004
Free
45
2005
49
2006
50
1 007
51
1
N 75

!vi
56.49
61.24
65 35
64.81
39.35
45 .73
49 88
51.59
49.42
51.18
56 .26
55 .63

SD
19.56
16.55
16.80
17.35
23 .19
13 .68
20.49
18 . P
20 .86
16.09
18 .04
17.66

Two-way ANOV A with socio-economic status (Normal, Reduced, and Free) as a

between-subjects factor and year (2004 , 2005 , 2006 , and 2007) as wit· hin-sub.~ects factor
was used to predict performance on the reading test. A familywise alpha of .05 was used
for all analyses. The interaction between factors was not significant F(5.7, 706.5)=.589,
MSE=71 .94, Huynh-Feldt p =.731. The main effect of the within-factor (year) was
significant F(2.86, 706.5)=21.81, Huynh-Feldt p <.001. The main effect of the betweensubjects factor (SES), was also significant F(2, 256)=13.66, MSE=959.73,p <.001.
Two-way ANOVA with socio-economic status (Normal, Reduced, and Free) as a
between-subjects factor and year (2004, 2005, 2006, and 2007) as within-subjects factor
was used to predict performance on the math test. A familywise alpha of .05 was used for
all analyses. The interaction between factors was not significant F(5 .3, 663 .9)=.685 ,
MSE=83.4, Huynh-Feldt p =.645. The main effect of the within-factor (year) was

significant F(2. 7, 663 .9)=21. 3, Huynh-Feldt p <.001 . The main effect of the betweensubjects factor (SES), was also significant F(2, 249)=7.89, MSE=1032.6,p <.OOI.

46
Pairwise comparisons• ct·
m teated students with N

onnal SES
£
significantly better on the readin /l
per onned
g anguage arts tests and math t t
Reduced and Free status. See tables
eS s than students with
4 · 15 and 4 .l6forresults.
Table 4. 15
Pairwise comparisons of readino
Games-Howell Multiple c omp:i..sscoresRamong SES levels:
. - 1 ons esults
SES level compansons
Mean Difference
Normal vs Reduced
16.44
Normal vs Free
9.77
Reduced vs Free
-6 .66
*significant at 05 familywise alpha

Table 4. 16
Pairwise comparison_s of math scores among SES levels :
Games-Howell Nlult1ple Comparisons Results
Mean Difference
SES level comparisons
12.61(*)
Normal vs Reduced
8.19( *)
Normal vs Free
-4 .41
Reduced vs Free
*significant at .05 familywise alpha

S.E.
4.26
1 14
4.49

S.E.
4.78
2.67

5_13

H_1 pothesis Three:
Null: There is no statistically significant difference in achievement scores of male
and female students instructed with the use of formative assessment data.
Table 4.17 and 4.18 detail the descriptive statistics for reading/language arts and
math scores of students within gender categories. An ANOVA was used to analyze data
for students, grouped according to their gender to determine if any variation in TCAP
scores occurred as a result of instruction based on the use of formative assessment data.
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Tabk 4 . 17
[ c~c ri )tin:~ statistics for read
·
c tnu score,
Gr:1dc
l'.ear
s across Gender
II
f;ik
2004
L16
2005
124
2006
125
2007
P5
1 004
Female
145
2005
146
2006
149
1 007
150

N

1

75

Table 4. 18
Descriptive statistics for math scores across Gender
Grade
year
II
Male
2004
114

Female

2005
2006
2007
2004
2005
2006

2007

1.23

124
P4
145
146
148
150

Jvf
50 .78
54 .89
57 08
57 .16
51.83
58 .46
59.81
61 .06

18 .98
18 .11
1818
15 1 0
19.94
17.97
17 .66
16 0 1

A.f
53 96
58 80
62 .81
61 . 19
54 27
5834
62 .63
62 .37

20.01
18 .50
19 02
18 .66
20 .98
16.81
16.91
1743

SD

SD

N 275
Two-way ANOV A with gender (male, female) as a between-subjects factor and
year (2004, 2005 , 2006, and 2007) as within-subjects factor was used to predict
performance on the reading test. The interaction between factors was not significant
F(2.86, 724.4)=2.208, MSE=71.3 Huynh-Feldtp =.089. The main effect of the withinfactor (year) was significant F(2.86, 724.4)=49.03, Huynh-Feldt p <.001. The main effect
of the between-subjects factor (gender), was not significant F(l , 253)=1.95,
MSE=l0 5l.48, p =.164.

Two-way ANOVA with gender (male, female) as a between-subjects factor and
year (2004, 2005 , 2006, and 2007) as within-subjects factor was used to predict
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performance on the math test. A familywise al h
P a of .o 5 was used for all analyses. The

interaction between factors was not significant Fr

2
\ ·66 , 664.5)=.163, MSE=83.68, Huynh-

Feldtp =.902. The main effect of the within-factor (
)
. .
year was significant F(2.65,
664.5)=54.09, Huynh-Feldt p <.001. The main effect of the bet
b"
c.
ween-su ~ects 1actor
(gender), was not significant F(l, 250)=.003, MSE=I093.59,p =.958.
Analyses of the data revealed the main effect of the between-subjects factor
(gender) was not significant (p =.958) in the content area ofreading/language arts and a p
=.164 in the content area of math. Both p-values are greater than the alpha of .05;
therefore, the null hypothesis is retained. We can conclude gender was not an influential
factor in predicting reading/language arts or math scores across years and no effect
beyond the effect of the within-subjects factor (year) was discovered.

Hypothesis Four:
Null: There is no statistically significant difference in achievement scores based
on ethnicity due to the use of formative assessment data to drive curriculum and
instructional decisions.

Table 4. 19
o~scn ti ve statistics for readino
scores across Etl . .
Grade
year
u11c1t
II
White
'004
247
2005
256
2006
259
2007
260
Black
2004
5
2005
6
2006
6
2007
6
Hispanic
,004
7
2005
6
2006
7
2007
7
Asian
,004
2005
2006
2007

N 275

.,
.,
.,
.,
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A1
5181
57 .13
59 08
60.18
32 80
48 50
44 .00
52 50
44.71
5117
51 .86
51.14
66 .00
59.00
59 50
66 .50

SD
18 95
17.85
17.66
15 .79
31 .25
25 .16
24 97
16.96
25 .60
2133
17 .88
14.16
7 07
26.87
21. 92
19.09

Two-way ANOV A with ethnicity (white, black, Hispanic, and Asian) as a
between-subjects factor and year (2004, 2005, 2006, and 2007) as within-subjects factor
was used to predict performance on the reading test. The interaction between factors was
not significant F(8.61 , 720.39)=1.161 , MSE=71.34, Huynh-Feldt p =.319. The main
effect of the within-factor (year) was not significant F(2.87, 720.39)=3 .194, Huynh-Feldt
p =.025 . The main effect of the between-subjects factor (ethnicity), was not significant

F(3, 251 )=1.615 , MSE=l047.81 , p =.186.
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Tab le 4 . 20
Dcscn tive statistic s for math sc .
o1 es across Etlu . .
year
ucrt
Grade
II
\Vhite
2004
246
2005
255
2006
257
2007
1 59
1 004
Black
5
2005
5
Hispanic

2006
2007
1 004
2005
2006

2007
1 004

Asian

2005
2006
2007

N

1

75

6
6
6
7
7
7
I
I
I
I

A1
54 91
59 02
63.23
61 .62
18 .80
46 .80
52 83
49 .83
47 67
46 .43
52 .14
5714
66 .00
70 .00
63 .00
74 .50

SD
19.90
17.47
17 74
17 .98
16.69
18 .54
17.97
18 .03
26.47
16.40
22 .04
14 21
7 07
15 .56
0 00
1 0.51

Two-way ANOV A with etlrnicity (white, black, Hispanic, and Asian) as a
between-subjects factor and year (2004, 2005, 2006, and 2007) as within-subjects factor
was used to predict performance on the math test. The interaction between factors was
significant F(8.08, 668.01)=2.042, MSE=81.29, Huynh-Feldtp =.039. The main effect of
the within-factor (year) was also significant F(2.69, 668.1)=7.675, Huynh-Feldtp <.001.
The main effect of the between-subjects factor (ethnicity), however, was not significant

F(3, 248)=2 .2 l 6, MSE=I 073.64, p =.087.
Data analyses indicate the main effect of the within-factor (year) as significant,
the between-subjects factor (ethnicity) was not significant in the content area of
·
f math (p = 087) Bothp-values are
readmg/language arts (p =.186) nor the content area o
·
·
h othesis is retained Due to extreme
greater than the alpha of .05 and therefore t he nu ll YP
·
.
.
. factorial design, no further analyses
scarcity of non-white students and small cell S1Zes m

Sl
. this hypo th sis were possible. The significance O f th .

.
.
e mteraction effect nught have

ot

!)een produced solely due to the limited number of observations and must be interpreted
with caution.

summary
The analysis of data in this chapter was used to determine if the use of formative
assessment data by educators to make curriculum and instructional decisions had any
effect on students' TCAP achievement scores. Data was displayed as it pertained to each
of the four null hypotheses.
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CHAPTER V
Discussion, Correlus10ns
.
' and R ecommendations
This study analyzed and evaluat e d £our years ofreading/langua art
ge sand math
TCAP scores of275 students in relafmns hi P to the follow·
·
.
mg variable:
mstruction
based
on the use of formative assessment dat a or mstruct10n
.
. based on the non-use of formative
assessment data. Students' gender , ethniCI•ty, and soc1oeconolllic
.
. condition and how they
related to the type of instruction were also ana1yze d · This
. chapter is
. a discussion of the
field study and research findings. The chapter al so me
. lu des conclusions
.
and
recommendations for further use.

Discussion
The paiiicipants in this study were from a southern, rural school. The participants
attended the school during the 2003 -2004, 2004-2005, 2005 - 2006, and 2006-2007
school terms.
ANOV A tests were used to analyze data for significant differences between group
means. Analyses were conducted to test four null hypotheses at the .05 level of
confidence each. The data were analyzed with the statistical software program SPSS.
Of the four null hypotheses, two were retained. Although it was determined that
year was a significant predictor of success in both reading/language arts and matb
.
. .
h
bined with the use of formative
ac h ievement, ne ither gender nor ethnicity, w en com
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,scssment
data, could be determ;~
d
.
• .. uue to be

.
a significant factor in red. .
.
the
reading/
language
arts
or
math
.
P
ictmg
achievement
011
portion of the TCAP
.
.
.
.
test perhaps due to the small
cell sizes m the factorial design and/o th
r e absence of a div
.
erse ethnic population within
this study.
~1.

A statistically significant differen

.
ce was established regarding the use of

formative assessment as a predictor of achie

.
vement scores m reading/language arts and

math. Specifically, the main effect of the within-£ t (
ac or year) was found to be significant
for both reading/ language arts and math. The main effi t Of h be
.
ec
t e tween-subJects factor
(grade) was found to be a significant predictor of2006 and 2007 math scores but not for
2004 or 2005 math scores. In addition, seventh grade was found to have significantly
higher math scores in years 2006 and 2007 than sixth or eighth grade. year of
measurement was a significant predictor of math scores for 7lh grade and glh grade.
Unfortunately, sixth grade remained statistically similar in math achievement for all years
analyzed. Math aptitude for this particular group has been viewed as low by former math
teachers.
Formative assessment and SES as predictors ofreading/language arts and math
achievement revealed the main effect of the within-factor (year) and the main effect of
the between subject factor (grade) to be significant. Results revealed year was a
. .
.
d ath scores. After the introduction of
s1gmficant predictor o f readmg/language arts an m
. .
. roved in the content areas of
fo rmative assessment, the scores s1gmficantly unp
.
t test It was determined scores
reading/language arts and math on the TCAP achievemen
·
formative assessment data to make curriculum
Were signific antly lo wer prior to the use of
art and math increased every

and instructional decisions. Scores in reading/language

s
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·ar except year 2006-2007 where th
yt:.
'
e scores a
.
ppear to plateau. In addition, those
students classified as free or reduced sc d . .
ore s1gmficantl l
..
.
y ower than students classified as
normal. Add1t1onal mtervention strategies and
support systems must be in place for
students whose socioeconomic status is clas ifi d
s Ie as free or reduced.

Conclusions

The purpose of this field study was to determin th :ffi
f .
e e e ect o usmg formative
assessment data to drive curriculum and instructional decisions

On

th

d. /l
e rea mg anguage

arts and math TCAP achievement scores of students of in grades six through eight. The
following conclusions can be made based on the results of the study:
I . The use of formative assessment data to make curriculum and instructional

decisions in the content areas of reading/language arts and math was found
to have a statistically significant effect on the ICAP scores of students.
2. The socioeconomic condition of students was found to interact with the
within-factor (year), indicating students, with the socioeconomic status of
free or reduced, performed higher overall in reading/language arts and
math achievement tests but performed significantly lower than those
students classified as normal.
.
. h
formative assessment affected
3. Gender was not an influential factor m ow
th achievement scores. Fonnative assessment
reading/language arts or ma
influenced males and females equally.

.
. the effiect of formative
· · · fluencmg
4. The significance of the factor ethnicity m
.
.
. d due to small cell sizes m
ve been detenmne
assessment count not h a
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factorial design and the extrem
.
.
e scarcity of non-white students in this
study.
Recommendations

The following recomme

nd

ations are proposed based on the findings ofthis field

study:
1. A replication study with a different sample may be beneficial to determine if
the use of formative assessment data used to guide educators in making
decisions regarding curriculum and instruction has any effect on the TCAP
scores of high school students.
2.

It may be beneficial to conduct this study with a more ethnically diverse

group of students in an urban school district.
3. It may be beneficial to conduct this study with a population of special
education students to determine the effect of formative assessment data to
instruct these students.
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