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ABSTRACT
SARAH BOWLIN DUGGER. The Relationship between Formative Assessment and
Summative Assessment Scores (under the direction of DR. GARY STEW ART).
Formative and summative assessment scores from high school students in a rural
high school in Middle Tennessee were examined to detem1ine if a correlation existed
between said scores. This study also examined whether summative scores increased or
decreased after using a series of formative assessments. Students were given a pre-test,
ten formative assessments, and a post-test at specified times over a ten-week period.
Literature reviewed in this study reveals that more study should be done regarding this
potential relationship. Data gathered indicated a statistically significant correlation
between formative assessment scores and summative assessment scores. The data also
indicated a statistically significant increase in summative assessment scores after using
the series of ten fonnative assessments. While much study has been done on the subject
of different types of assessment and student achievement, little has been done to actually
co1Telate formative and summative assessment scores. With the proclivity of emphasis
on data-driven instruction, both classroom teachers and administrators need to be able to
effectively interpret available fo1mative assessment data as it relates to summative
assessment data. By doing this, gaps in learning as well as in effo1t may be preemptively
identified and closed. The use of formative assessments is an effective method of
increasina
z:, student achievement on summative assessments.
Keywords: formative assessment, summative assessment, data-driven instruction,
achievement, differentiation, accommodation
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CHAPTER 1
rNTRODUCTION
This study examined the c01Telation between formative assessment and
summative assessment scores. One problem with traditional assessment practices is that a
gap is created between student learning and summative assessment scores. According to
Stiggins and Dufour (2009), "Fonnative assessment, done well , represents one of the
most powerful instructional tools available to a teacher or a school for promoting student
achievement" (p. 640). "The gap, of course, varies from student to student, with very real
consequences for differentiating instruction" (Roskos & Newman, 2012, p. 535).
Teachers and administrators historically have used past standardized assessment scores
(summative assessments) as predictors of future scores. Due to the great differences in
test-taking abilities and learning styles of students, these scores may not be an accurate
predictor of future achievement, thus creating inaccurate data upon which instruction is
based.
Data-driven instruction has changed the impetus of instructional practices.
Effective educators understand how to use available data to adjust their scope and
sequence to best fit the needs of their students. If this data is inaccurate, it presents a
faulty picture of student potential and instruction cannot be aligned accurately.
Furthennore, if teachers do not use available data in meaningful ways which influence
student learning, then students become apathetic toward assessment. According to Cody
(201 O), "Test scores do not affect teens' lives in any tangible way and therefore students
do not care about the tests" (p. I). Moreover, researchers concluded that the standardized
testing practices being used may do more harm than good to students and have called for
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an overhaul of the entire system (Volante & Ben Jaa far, 201 0). Assessment-dri ven
in truction and learning can be valid only if both teacher and students accept
responsibility for using the availabl e data efficiently. In his 2012 study, Formative
Assessment: Assessment is for Self-regulated Learning, Clark asserted that there is

enormous potential for formative assessment practices to influence and increase selfregulation of learning. Clark further described and supported the idea of using formative
assessments as a part of inquiry-based instruction in order to increase student
achievement (Clark, 2012). Implementing consistent, regular formative assessments that
are authentic and accurate could provide both instructors and students usable data from
which areas of strength and weakness can be identified and addressed efficiently and
effectively.

In order to examine the potential relationship between formative assessment and
summative assessment, this researcher conducted a ten-week study in a public high
school in Middle Tennessee. The study was based on a 2010 study conducted by Bakula
and reported in his paper, The Benefits of Formative Assessments for Teaching and
Learning, Bakula reported that he observed a strong correlation between the use of

formative assessment for learning and achievement on summative assessment (Bakula,
2010). Building upon the findings of Bakula, this current study examined formative
assessment scores derived from a series of formative assessments delivered through a
standardized formative assessment system as compared to summative assessment scores.
The independent variable in the current study was the formative assessment scores. This
was measured on a continuous ratio scale with the minimum score being zero and the
maximum score for each assessment being ten . The dependent variable in this study was
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the student scores on the ummative assessment. This was mea ured on a continuou
ratio scale with the minimum score being zero and the max imum score being I 00 . The
study was conducted in a rural high schoo l in Middle Tennessee. The population from
which the research sample was chosen was ninth, tenth, and eleventh grade students . The
study of us ing fom1ative assessment to predict summati ve assessment scores went
beyond the realm of correlation and examined the possibility of prediction. Furthermore,
in this current study, evidence gathered exhibited the potential for the procurement of
valid and accurate assessment data to drive instruction and learning as well as predicting
student achievement.
As educators are called to implement best practices in instruction, it behooves
them to insure they not only are teaching toward areas of identified student weakness but
also are challenging in areas of identified student strength. Revamping the way both
educators and students view assessment data will result in greater achievement in the
long run. By using formative assessment scores to predict summative assessment scores,
teachers will be able to encourage students to set attainable, yet challenging, achievement
goals and will be able to differentiate instruction more efficiently. "Formative
assessment contributes to student ownership of learning more than any other classroombased practice" (Brookhart, Moss, & Long, 2008, p. 57).

Delimitations
The sample was selected from ninth, tenth, and eleventh grade public high school
students from a rural school district in Tennessee. The purpose of this study was to
examine the relationship between formative assessment scores and summative
assessment sco res. In order to perform an acc urate evaluation, the sampl e size was
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limited to students for whom all formati ve as essment cores for the stud y time peri od
and ummati ve assessment scores (both pre-test and post-test) were available. The e
boundaries on sample selection provided accurate data in answer to the pecific re earch
questions addressed by this study.
The Tennessee State Standards for English/Language Arts for ninth grade, tenth
grade, and eleventh grade served as the basis for the pre-test, the formative assessments,
and the post-test (summative assessment) (https://www.tn.gov/education/article/englishlanguage-arts-standards). All assessments were formatted to resemble the test items
students encountered on the state standardized assessment, TNReady. Most of the test
items were selected from the practice test bank for TNReady. Archival data was collected
from the pre-test, post-test, and formative assessments . All students were given the same
assessments during regular scheduled English classes. This insured students learning
environment and instruction were controlled. In order to ensure consistency between
classrooms, teachers followed a formative assessment cycle.
Teachers explained to students that the formative assessment scores would be
used to give both students and teachers a picture of areas of strength and weakness for
each student. Teachers provided additional instruction where needed and students
focused on increased learning in deficient areas. "Teachers must use the formative
assessment results to shape their teaching and create ways to reach their struggling
students" (Bakula, 20 l 0, p. 39). The decision to present formative assessment as a
system rather than a test was intended to lessen test anx iety in students and to increase
self-efficacy. Through this system, students obtained specific information about areas of
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ma tery and weakness. They used thi s information to form trategies all owing them to
take owner hip of their learning and monitor progress toward their ultimate goal .
A mixture of Behaviorism and Constructivism as well as Social-Learning Theory
formed the theoretical basis for this study. According to Fadde (2009), Ericsson and
Gladwell coined the term "expertise theory of learning" to describe this combined theory
(p. 3). This current study exhibited Behaviorism because teachers dictated the behaviors

to be mastered by students as the teachers presented the material to be learned during
lessons. It was aligned with Constructivism because students synthesized and applied
their learning. The application of information gathered from the formative assessments
influenced student construction of learning goals and strategies for reaching those goals.
The Social-Learning Theory aspect came into play as the teachers provided a nonthreatening assessment environment with motivation and feedback which allowed
students to perform to the best of their ability on each assessment. Furthermore, students
worked together with the teacher and each other to stay motivated and focused on
improving their performance on subsequent assessments. "Objectively scored, large-scale
tests have been suffused with a mix of psychometric theory and standards for the past
century that in tum were founded upon certain principles within learning and
psychological theory" (Zane, 2009, p. 81 ). In other words, multiple principles and
theories contributed to the development of testing practices used in this study.
Limitations

The time-frame was a major limitation. This study was conducted over a period
of ten weeks . It would be preferable to observe the relationship between formative and
summative assessments over an entire school year.
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Another limitation encountered wa student apathy.

tudents were ubjected t

hi gh-stakes standardized testing numerous times during the chool year.

chool

administrators required data-driven instruction so tested standards prevailed a the focu
of instruction in tested high school subjects. Students received information about te ting
from the first day of the school year. In the high school from which the research sample
was chosen, ninth grade students lost ten instructional days to standardized testing; tenth
grade students lost 11 instructional days to standardized testing; and eleventh grade
students lost 18 instructional days to standardized testing. Each testing session lasted a
minimum of 90 minutes, with two testing sessions required for most of the testing days.
By the time students reached the second round of testing days, they were burned out and
tired about testing in general.

Assumptions
It was assumed in this study that teachers used explicit-direct instructional
methodology to present the course material mandated by the Tennessee State Standards
for English Language Arts (https://www.tn.gov/education/article/english-language-artsstandards). It was assumed that the only standards specifically taught were those
standards that were specifically tested with the standardized testing instrument, TNReady
(https: //www.tn.gov/education/topic/tnready). It was also assumed that all classrooms
provided mutually supportive learning environments where students were free to make
mistakes and learn from those mistakes. Due to this, it was assumed that students
performed to the best of their abilities on the formative and summative assessments and
that they answered questions honestly. All students were taught the same information
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over the ame time peri od and were assessed by the same in struments over the ame time
peri od. These assumptions contributed to the overall validity of the data co llected.
Generali zability to other high schools in the State of Tennessee with simil ar
demographics was assumed . Validity of the testing instruments used was assumed as wa
reliability of the testing instruments. Because all of the assessments were objective,
scoring was assumed to be accurate. Data collected with permission of the Director of
Schools were archival in nature and were assumed to be complete and accurate. All
student names were removed from data so it was assumed to be anonymous.
It was further assumed, through this study, that researcher bias was not a factor
due to the objective nature of the assessments and anonymity of the students in the
sample. " Assessment conditions and criteria should be standardized as much as possible,
especially for grading (summative) purposes" (Bonner & Chen, 2009, p. 59). These
standard conditions were assumed for both the formative and summative assessments
given.
All student demographic information and assessment scores were coded to
guarantee a fair analysis. Homoscedasticity of the data was assumed.

Data were

analyzed to examine whether or not a correlation existed between the independent
variab le and dependent variable. Correlational trends reported were not indicators of
causality; however, the data were indicative of relationship. It was further assumed that
if the sample size had been larger, the sample distribution would have approached a
normal distribution.
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CHAPTER 2
REVIEW OF UTERA TURE
Discriminating Between Types of Assessments
Definition of assessment. Assessment is a term common to education· however

'

'

it is a term sans a precise definition. According to Dom (201 0):
The literature base on using formative assessment for instructional and
intervention decisions is fonnidable, but the history of the practice of formative
assessment is spotty. Even with the pressures of high-stakes accountability, its
definition is fuzzy, its adoption is inconsistent, and the prognosis for future use is
questionable. (p. 325)
Migrating to using the term assessment in lieu of the term testing, connotes a
changing view of testing, but the variance in definitions demonstrates there is more to
assessment than just testing. According to Huba and Freed (2000):
Assessment is the process of gathering and discussing information from multiple
and diverse sources in order to develop a deep understanding of what students
know, understand, and can do with their knowledge as a result of their educational
experiences; the process culminates when assessment results are used to improve
subsequent learning. (p. 8)
Delving further into different definitions of assessment, Palomba and Banta ( 1999)
stated: "Assessment is the systematic collection, review, and use of information about
educational programs undertaken for the purpose of improving student learning and
development" (p . 4 ). Common to both of these definitions is that assessment is to be
used to improve learning; however, the first definition involves the collection of student-
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centered data while the second definition involves the collection of program-centered
data. Another facet of assessment is defined by Allen (2004) as, "Assessment involves
the use of empirical data on student learning to refine programs and improve student
learning" (p. 2). By specifying the use of empirical data, Allen narrows the scope of
assessment and virtually eliminates the use of observational assessment practices to
improve student learning. No matter the type of data collected in assessment, the goal of
assessment in education ultimately is improving student learning and refining educational
programs. Above all, "assessment goes beyond grading by systematically examining
patterns of student learning across courses and programs and using this information to
improve educational practices" (www.cmu.edu, 2008).
Types of assessment. Under the umbrella of assessment, one discovers multiple
types of assessment such as diagnostic assessment, fonnative assessment, interim
assessment, and summative assessment. Attempting to obtain a universal definition of
each type of assessment is as difficult as obtaining a universally agreed upon definition of
assessment in general.
Diagnostic assessment. Diagnostic assessment is the most straightforward type of
assessment to define. As the name implies, diagnostic assessment is used to diagnose, or
quantify, the amount of prior knowledge students bring into the school year or into a new
unit. Diagnostic assessments may be administered as formal pre-tests or as more
informal assessments such as a journal writing assignment or mind map. The information
gleaned from a diagnostic assessment is critical for an educator to use in planning a
course of study for a class. For example, a high school biology teacher is ready to begin
a unit about experimental design. Data collected from a diagnostic pre-test indicates that
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95 % of the students in the class do not understand the basic steps in the scientific method .
The teacher then uses this information and plans an introductory lesson reviewing the
basics of the scientific method. By taking the time to establish this foundational skill, the
teacher is giving students a tool that will be used throughout the new unit of study.
Diagnostic assessment, if used properly, allows educators to establish a baseline for their
students against which achievement can be measured.
Formative assessment. According to the Glossary of Educational Reform (2014),

"Formative assessment refers to a wide variety of methods that teachers use to conduct
in-process evaluations of student comprehension, learning needs, and academic progress
during a lesson, unit, or course" (edglossary.org). Garrison and Ehringhaus (2007)
described formative assessment as follows: "Formative Assessment is part of the
instructional process. When incorporated into classroom practice, it provides the
information needed to adjust teaching and learning while they are happening" (p. 1).
These definitions lack specificity with regards to the methodology used within formative
assessment. Researchers concurred that fonnative assessment is a low-stakes form of
assessment through which educators use collected information to prescribe adjustments to
educational programs, but the actual methods used to gather data are diverse and
numerous (Allen, 2004; Dom, 20 l 0; Garrison & Ehringhaus, 2007).
Summative assessment. Conversely, summative assessment is viewed as a high-

stakes form of assessment with scores used in an evaluative sense rather than in a
prescriptive sense. "Summative Assessments are given periodically to determine at a
particular point in time what students know and do not know" (Garrison & Ehringhaus,
2007, p. 1). Summative assessments typically include testing instruments such as end of
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unit ex am , cumulative mid-tern, exams, cumu lative final exam

and tandardi zed te ts

uch a end of course exams. The standardized assessments such as end of cour e exams
and TNReady are criterion-referenced summative assessments. Student performance is
dependent upon mastery of predetermined standards. Other summative assessments, such
as college entrance exams, are norm-referenced and are used to rank students. All of
these are deemed high-stakes because the scores greatly effect overall student grades for
a course or college admissions . Summative assessments are given infrequently, relative
to formative assessments; therefore, they do not provide teachers with data on a
consistent basis. Student performance blossoms when educators implement data-driven
instructional practices. This data primarily comes from formative assessments rather than
summative assessments.
Interim assessments. Assessments which may be classified as interim
assessments and benchmark assessments are those given between other assessments. The
conundrum presented by interim assessments is whether they should be formative in
nature or summative in nature. Typically, these assessments are formative because they
are given at different specified intervals throughout the school year and the data
(theoreticall y) are used to refine educational practices in order to address deficits
identified in the assessments. Interim assessments are standards-based, not contentbased. Benchmark assessments, a sub-group of interim assessments, are typically
informal and are used to identify areas of strength, weakness, and growth. Benchmark
assessments are similar to summative assessments in their formal design, but the
information provided is used for instructional adjustment similar to interim assessment.
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For the purposes of thi research study, formative assessment was defin ed as a
process involving the following formative assessment cycle:
a.

Establish a baseline (pre-test)

b. Energize students (activate prior knowledge and create interest)
c.

Enlighten students (present lesson content)

d. Engage students (individual and group activities)
e.

Examine student learning (formative assessment)

f.

Explain (reteach identified areas of weakness) and repeat steps c-funtil
mastery of each standard is evident

g. Evaluate (summative assessment)
Summative assessment was defined as a cumulative standards-based formal assessment
used to detennine what students have and have not mastered throughout the course. No
matter which type of assessment was given, the underlying purpose for assessment was
improvement and evaluation of student learning.
A Summative Comparison of Assessment Categories

Knowing which type of assessment to use at which time can be a daunting task
for even the most experienced educator. There must be a clear understanding of the
reason for administering an assessment if the data gleaned from the assessment is to be
useful. The following table provides a summation of four major categories of
assessment. Once the category of assessment is determined, teachers decide whether the
assessment is to be formal or infonnal and what they wi ll do with the information
provided by the assess ment. It is imperative for educators to keep in mind that every

1

Table I

A Comparison of Assessments

Type of
a se ment
Di agno tic

Purpose

Type of te t
items
Criterionreferenced

Cogn itive
model
Ma tery

In tructional
im12lication
Identifying
identifying
pnor
preliminary
knowl edge
area of
trength and
weakness in
order to
effectively plan
a unit of stud~.
Formative
Ongoing
CriterionCriterion
Identifying
assessment of
referenced
mastery or
areas of
learning
mastery
mastery and
non-mastery in
order to
remediate or
accelerate
instruction.
Interim
Evaluating
CriterionCriterion
Identifying the
student
referenced
mastery or
depth of student
mastery
retention of
learning at set
intervals
learning and
areas of
strength and
weakness
Psychometric May be norm- Psychometric
Grading or
Sumrnative
or mastery,
ranking based
referenced or
ranking
depending upon on national
criterionwhether ability
norms.
referenced
is being
Mastery assessed or
placement or
learning is
eva luating
being assessed.
mastery of a
course of stud~.
No te: Summarized from Zimmerman & DiBenenedetto, (2008), pp . 206-208)
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class and every student is different. Assessments will need to be adjusted according to
the needs of the students.

The Relationship between Learning and Accountability
Achieving a balance between instruction and assessment remains one of the most
difficult tasks facing educators. As districts and schools lean more heavily towards datadriven instruction, more assessment is necessary to gauge instructional effectiveness by
student learning. It is incumbent upon educators to hold students accountable for
learning while using data obtained through assessment to keep instruction studentcentered. Data-driven instruction innately is student-centered if it is implemented
efficaciously. At the most basic level, effective educators move through the cycle of
formative assessment multiple times during each lesson they teach, each time adjusting,
remediating, and challenging students based on the feedback received through the
formative assessment.

Learning through assessment. Bloom's (1968) model of mastery learning
demonstrated the connection between learning and accountability. Guskey (2005) stated:
Ln other words, instead of using assessments only as evaluation devices that mark

the end of each unit, Bloom recommended using them as part of the instructional
process to diagnose individual learning difficulties (feedback) and to prescribe
remediation procedures (co1Tectives). (p . 3)
These targeted assessments are used to identify strengths and weaknesses thereby
allowing the teacher to adjust instruction as needed . Students are offered remediation on
concepts where they have not exhibited mastery and then are re-assessed. If a student
does not exhibit the target score for mastery, that student repeats the remediation and re-
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assessment cycle until mastery is reached . Thi s type of system allows for maximum
learning and accountability from both teachers and students. Boykin (2014) contended
that " more focus shou ld be put on assessment for learning rather than assessment of
learning; and on assessment of the learning context and not just assessment of students"
(p. 499) . Essentiall y, Boykin advocated the implementation of formative assessment as a
tool to adjust and dri ve instruction. C lassroom-based fonnative assessment, when used
consistently, e ncourages student learnin g through acco untabi lity. It gives educators
ins ight into th e abilities their students have and the new concepts they have learned. It is
ironic that standardi zed s ummati e test instead of formati ea sessment systems, which
have been prove n to res ult in significant increa

in tudent achie ement are used as a

means to eva luate school impro e ment (B lack & William A es ment, 1998).

Accountability through summati e assessment. Summative as essment has
become the go ld standard for

a luating tude nt lea rnin g e en though formative

assessment pro ide more r a l-tim data fo r ducator . Both tudents and teachers must
be he ld accounta ble for th amount f and quality of lea rning that take place in the
c lassroom ; howe e r, the meth d f ac ountab ili ty i , id ly impugned . Federa l
acco untabi li ty requirement pla a maj or ro l in tat ac ountabi lity requirements, and all
of these requirement in o l

ummati

a

m nt of o m

ort. The de bate arises in

the lac k of imm edi ate feedback fr m ummati ea e ments. Be ing able to offer
v irtua ll y immed iate and co ntinuou feedback to tudents le nds to the attracti veness of
fo rm at i ea essment (C lark, 20 12) . In this fa hi on fonn ati e assessment provides for
both accou ntabi lity of teacher and tudents. T hi s prospect of immediate feedback grants
teachers th e opportuni ty to remediate or acce lerate lesso ns based on student strengths and
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weaknesses. Students are held accountable for their learning and are able to monitor their
own progress. This relationship between learning and accountability results in higher
levels of student achievement.

Models Governing Assessment Design
All types of assessment are built upon some substrative model. The choice of
which model, or group of models, to use in the design of an assessment is dependent on
the ultimate goal of the assessment.

The psychometric model. One of the oldest models behind assessment is the
psychometric model. This model, which came into light in the early part of the twentieth
century, was centered on evaluating capabilities considered foundational to learning, such
as, intelligence, mental stability, and aptitudes (Feldhusen, 2003). An example of this
type of summative assessment model is the Wesch/er intelligence test. This test does not
directly assess learning, but rather the underlying ability to learn. "In 1974, Carver
questioned the appropriateness and effectiveness of psychometric approaches for
instructional evaluation purposes" (Zimmerman & Dibenedetto, 2008, p.207). With the
psychometric model , student scores are evaluated based on national norms and the results
of the assessment are typically used for grouping or placement purposes. Carver
identified the inherent limitations of this type of summative assessment and pioneered a
vanguard summative assessment model he termed edumetric. His model later became
known as the criterion mastery model.

The criterion mastery model. In purpose, the criterion mastery model is vastly
different from the psychometric model and more closely resembles the summative
assessment practices commonly used in assessments such as TNReady or the ACT. The
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purpose of a criterion mastery model is to measure students ' academic growth rather than
their stable individual differences (Zimmerman & Dibenedetto, 2008). ln this type of
assessment, test items are written to measure growth of learners based on a set of course
objectives. From the standpoint of academic feedback, the psychometric model and the
criterion mastery model offer vastly different types of data. The psychometric model
generates feedback based on the general abilities of students. ln contrast, the criterion
mastery model provides feedback about the mastery of students on specific course-related
standards . While the criterion mastery model offers more information about actual
student growth, it is far from perfect. This type of assessment, if only used as a
summative measure of growth at the end of a course of study, does not take into account
individual differences of background, ability to process information, opportunities for
learning, and test-taking abilities. These limitations influence student scores and may
result in faulty data that educators utilize for purposes ofremedial class placement or
advanced class placement. Having its foundations in mastery learning research, the
criterion mastery model is a more effective indicator of student learning; however, only if
students are taught with a mastery learning approach (Zane, 2009).

The mastery learning model. Carroll , in 1963 , hypothesized a ground-breaking
premise of mastery learning, assessment, and instruction: " All students can learn as long
as they have sufficient time. [ .. . ] mastery can be defined mathematically as a ratio of the
amount of time needed to learn divided by the time spent learning" (p. 723). Bloom
( 1968) built upon Carroll ' s theory by designing his Mastery Leaming Model. His model,
although deve loped in 1968, has been implemented over the years by many educators as
an effective approach to learning and assessment. Bloom ' s Mastery Leaming Model
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featured frequent, short, standards-based formative assessments. If a student does not
meet the established criterion for mastery on one of these assessments, that student
receives some type of corrective (remediation). This may be in the form of an additional
reading assignment, a worksheet, a discussion, or any other reinforcement. The student is
given a second formative assessment once the additional assignments have been
completed. If mastery is achieved, the student is able to move on to the next objective. If
mastery is not achieved, the student is given more correctives and then tested for a third
time. This cycle, theoretically, is repeated until mastery is achieved; thus, insuring that
all students reach mastery on a standard before moving to the next learning objective.
In a meta-analysis of research into the effectiveness of mastery learning, Kulik, Kulik,
and Bangert-Downs ( l 990) examined over I 00 studies involving students in elementary
school, high school, and college. A majority of studies they analyzed indicated that when
the mastery learning model was implemented, a strong positi e effect resulted in student
achievement on final, criterion-based, summati e assessments (Kulik, et al., 1990).
Underlying elements of assessment. Trumbull and Lash (2013) identified four

elements intrinsic to all models of a essment. Becau e much of current assessment
theory and practice is steeped in constructi ism , these elements reflect the assessment
process as students grov in their abilities to proce

knowledge as they are led by

educators who are able to assess their growth in learning (Vygotsky, 1978). These
elements that Trumbull and Lash (2013) identified are summarized in Figure l.
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Figure l
Intrinsic features of assessment
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Identify cognition styles

instructional practices.

Through this model , assessment is depicted as an ongoing process, with each part
of the process feeding the next part. All pieces are integral. Eliminating any piece of the
process wi ll breakdown the cycle. Assessment is designed to be a part of the learning
process - not a stand-alone event. Data generated from assessment must be scrutinized
and acted upon in order to meet the needs of students. When student needs are factored
into the planning of instruction, cognitive load on students is reduced and learning is
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increased (Blayney, Kalyuga, & Sweller, 2015). Of note in the assessment model, is the
use of the generic term assessment in the center, rather than more specific terminology
such as fonnative assessment or summative assessment. Any assessment may be used in
either a formative or summative way depending on the underlying purpose of the
assessment and the future utilization of the data from the assessment. " Although an
assessment may be designed and packaged as a formative or summative assessment, it is
the actual methodology, data analysis, and use of the results that determine whether an
assessment is formative or summative" (Dunn & Mulvenon, 2009, p. 2).
A Comparison of National and State Testing Requirements

The ed.gov website provides a plethora of information regarding national
accountability and testing requirements. Summarizing from the ESSA website, it is noted
that in 2015 , President Barrack Obama signed the Every Student Succeeds Act (ESSA)
into law. This act is the latest revision of federal involvement in education which began
with the Elementary and Secondary Education Act (ESEA) in 1965. Over the years, the
ESEA has been revised many times; however, the most notable revisions include the No
Child Left Behind act (NCLB), which was officially signed into law by President George
W. Bush in 2002. While the NCLB proffered the most significant changes in ESEA
since its inception, ESSA reverts to the fundamental principles of ESEA by placing an
emphasis on providing means for success for disadvantaged students. Similar to the
original act, ESSA focuses slightly more on civil rights issues of students such as
accessibility, funding , and equality. One of the most significant features of ESSA is the
revi sion of accountability requirements with regards to testing in education. Unlike
NCLB , the ESSA reve11s much of the decision making about assessment to state
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education agencies as long as those decisions fit within the broad accountability
regulations set forth in ESSA. While these are the minimum assessment requirements,
individual state education agencies may add to the assessment requirements as deemed
necessary by the agencies. Table two summarizes the federal testing requirements and
the state testing requirements for Tennessee (www.ed.gov/essa,
www .tn.gov/education/section/assessment).
Table 2

Federal Testing Requirements vs Tennessee State Testing Requirements

Grade levels tested
Type of test items

Type of assessment
Subjects tested

Amount of time spent in
testing

Purpose of assessment

Federal testing
requirements
3-8, once in high school
Criterion-referenced for
most.
NAEP and ACT are norm
referenced
Summative
English I Reading, Math,
Science

No more than two percent
of classroom time (3.6
hours based on a typical
180 day school year)
Evaluation of student
learning for purposes of
ranking and placement;
comparison to national
norms

TEA testing requirements
3-11 , inclusive
Criterion-referenced

Summative
Reading, Math, Science,
and Writing through eighth
grade; English, Math,
American History,
Biology, and Chemistry
No time limit in place.

Evaluation of student
learning for purposes of
ranking and placement;
comparison to statewide
standards

Source: Summarized from www.ed .gov/essa, www.tn.gov/education/section/assessment
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As reported in the Tennessee Task Force on Student Testing and Assessment
Final Report, September 20 l 5, the following definitions were used when designing the
assessment practices in Tennessee:
l . Diagnostic: often given at the beginning of the school year, this assessment
allows teachers to know where each student is beginning in their
understanding of the subject
2. Formative (Interim, Benchmark) Assessment: measures student learning
throughout the year so educators can detennine if students are making
progress and how best to adjust instruction; for purposes of this report,
fonnative will refer to interim and benchmark assessments as well
3. Summative (Annual) Assessment: measures student learning at the end of the
semester/year; state-level assessments are summative assessments
administered to all Tennessee students.
Based on these definitions, it appears that educators in the state potentially administer
diagnostic assessments to begin the school year, and all other assessments - including
interim assessments and benchmark assessments - are considered formative assessments.
The amount of time spent in formative assessment is not mandated and varies between
individual districts and grades within individual districts. For example, during the 20142015 school year, a rural school district in Middle Tennessee designated twenty-six
school days as assessment days for eleventh grade students. Ten of those days were for
subject specific interim and benchmark assessments, one day was for the ACT, and the
remaining fifteen days were for standardized surnrnative assessment. Because of test
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ecurity requirements from the state and space availability, most students engaged in littl e
to no additional academics on testing days. Administrators and teachers made an attempt
to use interim and benchmark data to adjust instruction; however, in many cases the data
was used as an evaluation of teacher effectiveness rather than student learning. Therein
li es the assessment conundrum, whether federally-mandated assessment, state-mandated
assessment, or district-mandated assessment, the ultimate goal of assessment must be to
increase student learning not to criticize educator practices.
Guiding principles for assessment practices. In October 2015, the U.S. Department

of Education set forth principles to improve assessment practices. Among these
principles, it is suggested that assessments are (Fact Sheet: Testing Action Plan, 2015):
1. Worth Taking - there is value to both the assessment and the data obtained from
the assessment.
2. High Quality - the assessment is both valid and reliable and is standards-based
3. Time-limited - no more than two percent of instructional time should be lost to
testing.
4. Fair - and Supportive of Fairness - in Equity in Educational Opportunity- all
students have an equal chance to succeed
5. Fully transparent to students and parents - parents should be given information
about the tests students are taking as well as the scores received
6. Just one of multiple measures - " no single assessment should ever be the sole
factor in making an educational decision about a student, an educator, or a
school " (Fact Sheet: Testing Action Plan, 2015, p. 2). Information such as
portfolios, surveys, projects, and observational data such as attendance records,
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discipline reports, and identified student needs may be considered in order to
present a complete picture of student achievement.
7. Tied to improved learning - Assessment should be used as a tool to drive
instruction and should result in overall improvement of both teaching and
learning. (Fact Sheet: Testing Action Plan, 2015)
Regardless of whether testing is federally mandated or state mandated, the cornerstone
upon which all assessment should be built is improving student learning. All other
assessment is superfluous and takes away from time for student teaming. The more
modem standards-based criterion-referenced tests, theoretically, should require no
classroom time lost to test preparation if the standards are being taught effectively and if
students practice higher-level thinking on formative assessments throughout the school
year. A small amount of classroom time lost to test preparation may be lost to
familiarizing students with standardized testing procedures and housekeeping items, but
that time should be minimal. Because of the time and stress of assessment, especially
standardized assessment, there is a growing movement among parents and educators to
eliminate standardized summative assessment in its entirety (Zimmerman & Debenedetto,
2008).
Validity and Reliability of Testing Instruments

When using assessment to gauge student learning, it is incumbent upon educators
to make sure that the instruments they are using for assessment are both valid and
reliable . Published standardized summative assessments typically have been examined
over time with regards to validity and reliability, but district-created or teacher-created
instruments are seldom examined. Validity of a testing instrument is not related to the
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style of an assessment or the length of an assessment; furthermore, it is not related to the
subject matter or the subjects taking the assessment. Validity is a measure of how well
an assessment measures what it claims to measure. Reliability, on the other hand, is
related to consistency of an assessment. If one views an assessment as a target and the
individual items on the assessment as the arrows, the validity of the assessment would be
demonstrated by how many bullseyes are made by the arrows . Using the same analogy,
the reliability of the assessment would be demonstrated by how consistently the arrows
land in the same general location, regardless of whether they land in the center or not.
Ultimately, an assessment should be both valid and reliable in order to generate accurate
information about the measures being assessed. An assessment may be reliable without
being valid, but it cannot be valid without being reliable. If an assessment is reliable, but
not valid, then the usefulness of the results comes into question.
Educational agencies selecting standardized assessments must be vigilant to
require extensive proof of validity and reliability of the assessments. In this day of highstakes testing and data-driven instruction, use of a testing instrument that is reliable but
not valid could pose serious implications to the data received from the assessment. The
difficulty that arises with the issue of validity and reliability lies more with the area of
district-generated or teacher-generated assessment instruments. Measures exist to assist
educators in making assessments that are both valid and reliable such as:
1. Formatting assessment items similar to items on standardized tests
2. Perfonning item analysis each time an assessment is given and comparing
results over time
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3. Administering a test twice to the same group of students with a week or
two between administrations, then comparing the results. A reliable
assessment should provide similar results between the two
administrations.
4. Being diligent to check test items for spelling, grammar, punctuation, and
typographical errors.
5. Checking answer keys for accuracy. (fairtest.org, 2007 , p. 2)
From the teacher level all the way up to the federal level , all pertinent entities must work
together to guarantee effective, informative, reliable, and valid assessment practices.
While this can be an arduous process, it is critical to result in accurate data obtained from
an assessment (Sharkey and Momane, 2006). Problems with validity may occur when
students are tested over items they have not yet been taught. For example, if on an
English formative assessment most students select the incorrect answer to a question
about participles, one might assume that test item is not valid; however, in reality the
item is not invalid, it has just been administered too early. When administered following
instruction , a true measure of validity can be obtained. Notably, the first administration
would appear strongly reliable because of the consistency between which questions
students answered incorrectly. Educators must keep in mind that reliability without
validity is of no value when assessing students. In a 2007 report, the U.S . Department of
Education describes validity and reliability of federally mandated assessment as follows:
Assessments must be valid and reliable for the purposes for which the assessment
system is used and be consistent with relevant, nationally recognized professional
and technical standards. The assessment system must be supported by evidence
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from test publishers or other relevant sources that the assessment system is of
adequate technical quality for each purpose required under the Act.
(U.S. Department of Education , 2007)
Since states have the power to select all of their assessment instruments beyond
the federally mandated assessments, it behooves those in power over assessment selection
to require rigorous standards of validity and reliability. Settling for anything less is not
ingrained in the idea of best practice and would be detrimental to both students and
teachers.
Assessment of Learning versus Assessment for Learning
Remarkably, the one-word shift from oftofor creates a complex paradigm in the
realm of assessment. If the underpinnings of assessment relate to the assessment of
learning, then the focus of classroom instruction revolves around the assessment. In this
situation, educators have limited freedom to allow students to explore beyond the tested
standards. On the other hand, if the basis for assessment relate to assessment for
learning, then the focus of classroom instruction revolves around learning. Teachers are
able to allow students to apply learning to real world situations which demonstrate
progress in learning through depth and complexity of application. The US , over the past
forty years, has become more focused on assessment of learning rather than assessment
for learning. From the beginnings of summative assessment in instruments such as the

Io wa Test of Basic Skills, to the more recent PARCC (Partnership for Assessment of
Readiness for College and Careers), assessment of students has centered on performance
for ranking and placement purposes. This type of assessment may do more harm than
good for students. In a report issued by the Committee on Incentives and Test-Based
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Accountability in Public Education, Editors Michael Hout and Stuart Elliott (2000)
present findings from a nine-year study examining test-based incentive practices. This
study "concluded that the emphasis on testing yielded little learning progress but caused
significant harm" (fairtest.org, 2011). These incentives were examined from both an
economic perspective and a psychological perspective. From an economic standpoint, an
irregularity comes about when "the use of incentives with performance measures that do
not adequately reflect the true value of the work that is being done" (fairtest.org, 2011, p.
2). For example, consider the educational incentives attached to students labeled as on
the bubble between basic and proficient for standardized test scores. These students are

identified as needing an extra push to advance to the next level of test scores and may be
placed in some type of intervention program to help them move up the ladder of
proficiency, often to the neglect of other students. With the current teacher evaluation
models, it is detrimental to teachers to have many bubble kids in their classrooms because
of the potential for negative progress or no progress. Therefore, the more stable and
consistent students who score in the proficient to advanced range are aggressively sought
out by teachers. In this example, the incentive ofreceiving special attention and help may
cause the bubble students to regress in their testing achievement so they can continue to
receive intervention efforts. It is evident through this example that "the incentives placed
on the perfonnance measures lead [students] to perfonn actions that increase the
performance measures but not the underlying value of their work" (Hout & Elliott, 2011,
pp. 2-3). The predicament stems from the narrow band of constructs that are evaluated
through current summative, standardized assessment practices. Unfortunately, these
assessments whether national or state-based, typically assess a limited number of skills
'
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based on a pre-detennined set of criteria. The scope of these assessments cannot feasibly
be large enough to assess all areas of achievement influencing student growth in learning.
Negative ramifications of high-stakes summative assessment "include narrowing the
curriculum, teaching to the test, pushing students out of school, driving teachers out of
the profession, and undermining student engagement and school climate" (fairtest.org,
2011, p. 2). High-stakes summative assessment, such as TNReady and end of course
exams, in order to be equitable to students and provide a clear picture of learning, needs
to be just one of many measures of student achievement.
Formative assessment provides for ongoing methods of measuring student
learning by utilizing the mantra assessment for learning. The many configurations of
formative assessment have the potential to morph into instruments through which both
teachers and students can discern growth and decline and can work together to turn
decline into growth . In The Impact of Formative Assessment and Learning Intentions on
Student Achievement (2014 ), Hanover Research summarized multiple seminal works and
meta-analyses conducted over formative assessment. Two key findings were identified:
J. Existing research yields promising conclusions regarding the impact of formative

assessment on student academic achievement. Though the focus of most research
is not on summative test scores, findings indicate that students who receive
fonnative assessment perform better on a variety of achievement indicators than
their peers do.
2. The literature supports the efficacy of explicitly stated learning intentions and
assessment criteria in improving student learning outcomes. (Hanover, 2014, p.3)
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imilarly, the National Council for Teachers of Mathematics has drawn the following
conclu ions (among many):
I.

Existing research yields promising conclusions regarding the impact of formative
assessment on student academic achievement. Though the focus of most research
is not on summative test scores, findings indicate that students who receive
formative assessment perfonn better on a variety of achievement indicators than
their peers do. While many of these studies exhibit methodological limitations,
experts agree that the practice of assessment for learning shows promise in its
ability to improve student performance.

2. The literature supports the efficacy of explicitly stated learning intentions and
assessment criteria in improving student learning outcomes.
(W iliam, 2007, pp. 1-4)
Further supporting the benefits of using formative assessment for learning, Karee E.
Dunn and Sean W. Mulvenon (2009), from The University of Arkansas, assert "The use
of formative assessments, or other diagnostic efforts within classrooms, provides
information that should help facilitate improved pedagogical practices and instructional
outcomes" (p. l ). Yet another, seldom mentioned, benefit of assessment for learning is
moving students into self-regulated learning. Through the use of a formative assessment
system , students begin to take ownership in their learning. They transition from being
dependent students who are spoon-fed information to be regurgitated on an arbitrary
assessment into being independent learners who understand that they have the power to
expand their learning by mastering skills. lnstead of view ing assessment as a threat to
their academic progress, even the most unskilled test-takers will shift their focus to
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mastery for learning. This construct shift results in true learning which carrie over to
any type of assessment.

Formal versus Informal Formative Assessment
Formal formative assessment. Fonnative assessments can take many forms.
Any type of assessment that is used to evaluate student learning, especially
understanding, may generate data that can be interpreted formatively. Formal formative
assessment is a more structured variety of formative assessment. In this variety, teachers
may use published assessments or teacher-created assessments. With either type of
assessment, the formal aspect comes into play because students actually complete some
type of written assessment. Test items on formal assessments may include subjective and
objective questions, depending on the standards being evaluated. If possible, coding test
items according to which standards are being evaluated assists teachers and students in
knowing specifically which strengths and weaknesses students have. This type of
formative assessment lends itself to student tracking of data, which has been proven to be
a tremendous motivator to self-regulated learning and improvement. According to
Cauley and McMillan (2010), "Formative assessment can have a powerful impact on
student motivation and achievement" (p. I). One motivating factor of formal formative
assessment comes through emphasizing mastery goals rather than performance goals. By
using a mastery approach to fo1mal fonnative assessment, students are empowered to
accept failure as a stepping stone to progress instead of an obstacle to success. Formal
formative assessments may be administered as often as necessary to create a picture of
student progress over time. The frequency of these assessments is dictated by the needs
of the students.
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Informal formative assessment. 1n contrast to formal fonnative assessment

'

informal formative assessment may take place many times over the course of each and
every lesson. High-quality educators implement techniques such as checks for
understanding (CFU), hand signal responses, quick-writes, exit tickets, observations,
student self-assessments, student conferences, Socratic discussions, and think-pair-share
activities to quickly assess student understanding. One issue that arises with informal
fonnative assessment is record keeping. It is not always feasible for a teacher to record
student data based on informal assessments multiple times during a lesson; therefore, it is
necessary for a teacher to be discriminate and record enough data to evaluate the progress
of students without interrupting the flow of a lesson. Informal formative assessment
serves a meaningful purpose within daily lessons in that it can give a teacher immediate
infonnation about student understanding of the concepts being presented. This allows
teachers to reteach small portions of a lesson as soon as a low level of understanding is
identified. It also gives teachers multiple opportunities to provide positive feedback and
remedial feedback to students, which further motivates students to improve. According
to Cauley and McMillan (2010), "When formative assessment is focused on progress of
learning as students are instructed and process feedback, it is clearly most powerful"
(p. 3). No matter which type of formative assessment is being used, the most effective
impact on student learning comes when it is coupled with frequent and immediate
feedback from teachers.

Using Assessment Scores
Summative assessment scores. Assessment is a critical indicator of student
learning. The debate arises between whether a status model or a growth model paints the
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most accurate picture of achievement · Thurlow , Lazarus , Q uenemoen, an d M oen
described the difference between status models and growth models as:
Status models compare the performance of a cohort of students in a grade one
year with the performance of another cohort of students in the same grade the
preceding year. Growth models typically track the (yearly] achievement of
individual students. (p. 1)
Both models present strengths and weaknesses; however, under the ESSA, growth
models tend to be used in order to calculate Adequate Yearly Progress (A YP). Growth
models are the frequently chosen system because student progress is assessed based on
whether or not learning targets for each school year are met. With a growth model
approach, no movement is considered growth because a student has maintained the same
level of achievement at the next higher grade level. A more sophisticated version of a
growth model is the value added model (V AM). One version of this model that has
become quite popular "takes into account student background characteristics and
schooling environment factors, including students ' socioeconomic status (SES), while
simultaneously calculating school-average student test-score growth" (Ehlert, Koedel,
Parsons, & Podgursky, 2014, p. 2). This model is the one-step V AM. Unlike the twostep V AM, the one-step allows for transparency and causal establishment between test
scores and outside factors. More complex models like the two-step V AM can
disproportionately mask test scores for low achieving schools and can make these schools
appear to achieve more than has actually been achieved. Using a one-step V AM approach
to evaluate achievement levels the playing field between schools by factoring in multiple
outside factors which may affect test scores .
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Formative A se sment core . Wherea

edu ator

umm ati ve a e ment provide

ith a nap hot of tudent progres at a specific point in time based on a

pec i fie te ting in trument, fom1ative assessment provide educators with a progre ion
tim line fill ed w ith nap hot of student progress over time. In th e realm of evaluating
progre , takin g into account all of the intrinsic and extrin ic issues factoring into
asse ment performance, pervasive thought processes predicate that formative a es ment
data affords a more valid, reliable, and accurate portrayal of progress. Misunderstandings
among educators, at all levels, about the usefulness of formative assessment swell the
movement toward using only summative assessment scores to evaluate progress. The
ESSA contains language requiring states to provide evidence of schools reaching A YP as
demonstrated by proficiency on state standardized tests; however, built into the A YP
mandate is a caveat allowing school districts to choose a growth model to demonstrate
A YP within specified guidelines. A little known provision of the ESSA gives schools the
option to evaluate non-standardized summative material, such as portfolios and projects,
to demonstrate student learning progress. This provision, if used properly, affords
schools the ability to use continuous fonnative assessment, in addition to summative
assessment, to evaluate student progress. The educational system in the US is charged
with providing fair treatment to all students. Basing student progress assessment solely
on summati ve assessment does not create a fair, unbiased, or accurate picture of learning.
Take into account students who are naturally poor test takers. Whether these students
perform poorly because of anxiety issues or other physical or mental issues is not
fa ctored into assessment scores. For example, a sixth grade student in a large rural
school di stri ct consistently demonstrates growth at the classroom level in mathematics.
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His grades improve steadily throughout the year and his work is of the highest caliber.
This student has an issue with an upset stomach during the night before standardized
testing; yet, he attends school the next day just to take the test because of pressure from
his teacher to do so. The tudent falls asleep during his a e ment and doe not finish it,
which results in a very low core. At the end of the chool year
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info1111ation which can be used to formulate instructional practices and policies (Dunn &
Mulvenon, 2009).

Responsibility in assessment
The success or failure of any system of assessment, whether formative,
summative, or a combination thereof, is dependent upon all parties involved supporting
the assessment process. Four distinct groups share responsibilities within a system of
assessment. These groups are: educational support officials - principals, administrators,
state education officials, and national education officials; teachers; students; and parents
(Darling-Hammond, 20 l 0). These groups are related to each other through the common
thread of assessment, but each group has unique responsibilities. As seen in figure two,
the inteITelated nature of these groups provides a complete process of assessment.

Practical Supports to Assessment Practices
Cauley and McMillan (2010), in a study relating assessment and student
motivation, identified five key principles necessary for assessment practices to lead to
student success. These principles are:
I.

Always give students clear learning targets stated in student-friendly
language, not educational jargon.

2. Provide frequent and immediate feedback for students as they demonstrate
progress towards learning targets.
3. Help students understand that mastery of standards is related to effort, not
intelligence.
evaluate their own learning and make adjustments to
4. Encourage stud e nts to
effort as needed for success.
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5. Guide students to establ is
· h th eir
• own learning goals and create a plan for
achieving their goals. (pp. 1_4)
Figure 2

Relationship beflveen assessment grouns
·
r and
. assessment practices

Understand and
communicate
about standards
and asse ments

STUDENTS

TEACHERS
Communicate clear
learning targets and formatively as e frequently to
monitor tudenl progress.

Source: Darling-Hammond, 20 I 0
Incorporating these five principles in a system of assessment not only provides teachers
with invaluable evidence of student learning, but also encourages students to move
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toward se lf-efficacy. independent students, who are able to identify their own strengths
and weaknesses and establish plans to improve, will emerge through the use of effective
assess ment practices. According to Cauley and McMillan (2010), students will become
highly moti vated to succeed through the implementation of fonnative assessment systems
that adhere to the critical principles of cogent assessment. More importantly, the
information obtained from this type of formative assessment may be used as a by teachers
and students as a plumb line against which performance on other types of assessment
may be compared. Collection fonnative assessment data, although tedious at first,
proffers innumerable implications useful for customizing teaching practices to meet
student needs and potentially relating to student performance on summative assessments.

Gaps in the Literature
Although a copious amount of research exists regarding the use of formative
assessment to improve learning, little is found that actually correlates fonnative
assessment performance to summative assessment performance. A consensus is lacking
with regard to defining formative assessment in practice and policy. According to Dunn
and Mulvenon (2009), "the vagueness of the constitutive and operational definitions
directly contributes to the weaknesses found in the related research and dearth of
empirical evidence identifying best practices related to formative assessment" (p. 2). For
this reason, a comprehensive working definition of formative assessment is needed . One
of the most basic questions that must be addressed by this definition is: " Is formative
assessment an instrument or a process?" Alongside the answer to this question, research
needs to be conducted to demonstrate the validity of formative assessment for evaluating
· g progr ess . " Without a clear understanding of what is being studi ed,
s tu d ent Iearnm

39

empirical evidence supporting formative evidence will more than likely remain in short
supply" (Dunn & Mulvenon, 2009, p. 2). Wininger (2005) used a summative assessment
as a formative assessment by providing both quantitative and qualitative feedback about
the results of the exam. He called this "formative summative assessment" (p. 164).
Ambiguity in terminology as well as operationalization of formative assessment
contributes to vague contrived labels such as formative summative assessment.
Furthermore, whi le a plethora ofliterature is found regarding the use of
summative assessment determining A YP, there is a gap in the available literature
regarding the incorporation of formative assessment data into growth models used to
calculate A YP. Although Black, William, and Harrison (2004) present multiple findings
regarding the effect of formative assessment on overall classroom achievement with
positive effect sizes ranging from .03 - .07, little research exists to demonstrate the effect
on summative assessment. Educators and students alike need a clear purpose for
assessment and need a clarity of understanding the results of assessment and the use of
those results. One of the drawbacks to standardized summative assessments is the lag
time between testing and score reporting. After all, if scores are to be used to evaluate
progress and rank and place students for the next school year, scores should be published
in a timely manner. Current literature does not address the issue of late scores and the
effect on students; similarly, current literature does not address the use of formative
assessment scores as correlating to summative assessment scores in order to rank and
place students. This study examined the relationship between fonnative assessment
scores and summative assessment scores in order to fill this gap.
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CHAPTER 3
METHODOLOGY
Research Questions
1.

Is there a relationship between formative assessment scores and sumrnative
assessment scores in English for grades 9-11?

2. Are post-test scores (summative) significantly increased by using a series of
formative assessments in English for grades 9-11?
Null Hypotheses
Based on research previously conducted on this subject, the following Null
Hypotheses are in order:
1.

There is no relationship between fonnative assessment scores and sumrnative
assessment scores in English for grades 9-11.

2. Post-test scores are not significantly different than pre-test scores after a series of
formative assessments in English for grades 9-11.
Definition of Terms
1. Formative Assessment: Short, standards-based assessments that are used to

determine areas of student strength and weakness in order to remediate or
accelerate instruction.
2. Summative Assessment: Formal standards-based assessments that are used to
determine the level of student learning, typically at the end of a unit, semester, or
school year. For the purposes of this research study, both the pre-test and posttest were summative assessments.
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Participants
This study included fonnative and summative assessment scores for 271 students
from a rural high school in Middle Tennessee. Out of 271 total participants, 132 were in
the ninth grade, 74 were in the tenth grade, and 65 were in the eleventh grade. The high
school was located in a low socio-economic area and was receiving Title I funding.
Using participation in the free and reduced-price lunch program as a determiner of low
socio-economic status, 61.3% of participants were of low socio-economic status. Of the
total group of participants, 50.2% of the students were female and 49 .8% of students
were male. Regarding ethnicity, 93.4% of the students were Caucasian, 2.6% of the
students were African-American, 3% of the students were Hispanic, and 1% of the
students were of Asian ethnicity. Overall, 9.5% of the students were classified as Below
Basic on the Tennessee End of Course Exam for English, 30.13% of the students were
classified as Basic, 49.9% of the students were classified as Proficient, and 10.5% of the
students were classified as Advanced. Assessment scores were archival and were
provided by the English 1, 2, and 3 teachers at the school.
Research Design
The independent variable for this study was formative assessment scores. This
was measured on a continuous ratio scale with the minimum score being zero and the
maximum score for each assessment being ten. There was one level to the independent
variable, the experimental group.

The experimental group took the pre-test, the ten

formative assessments, and the post-test. The fonnative assessments were designed
through a collaborative of the English teachers at the school where the study was
con d ucte d . A ssessmen t 1·rems were based on Tennessee State Standards for English and
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ere fo n11 atted to refl ect the type of qu ti ons tu.dent wo uld encounter on the TN Ready
te t for

ng li h. Each fo rm ati ea e sment contained ten tand ar d -spec1·fi.1c item
·
. Both

que ti on and answers were evaluated for accuracy and relevance by at least two
teachers. The ummati ve as essment instrument used was the TNReady practice te t
which was available for use through the Tennessee Education website. The summative
assessment contained 42 items measured on a continuous, ratio scale with the minimum
score being zero and the maximum score being 42.

A Pearson Product Moment Co1Telation was conducted to determine if there was a
significant relationship between formative assessments and summative assessment
scores. The Pearson Product Moment Correlation is a statistical test which measures the
strength of a linear relationship between two variables. In order to perform this test, four
assumptions must be met by the data set. First of all , the variables must be measured on
either an interval or ratio scale. The data collected in this study was measured on a ratio
scale so the first assumption was met. Secondly, the data must demonstrate a linear
relationship. By plotting Total Formative Assessment Points against post-test Scores, a
linear relationship was noted and the first assumption deemed met. The third assumption
is that there are no significant outliers in the data set. Examination of the scatterplot
generated by plotting Total Formative Assessment Points against Post-test Scores
revealed no significant outliers thus affinning the third assumption for this data set. The
fourth assumption is that the data approaches a normal distribution. Figure 3, which is a
hi stogram of the data with the nonnal curve super-imposed, affirms the approximate
normal di stribution of the data for this study, therefore con finning the fourth assumption.
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Once completed, the Pearson Product Moment Correlation Coefficient (r) is calculated.
The value of the coefficient is an indicator of how strong the relationship between the
variables is and whether that relationship is positive or negative. To further evaluate the
relationship between the variables, r2 (Coefficient of Determination) was calculated by
squaring the value of the Correlation Coefficient. The

r2 value allows the researcher to

not only examine the strength of the relationship between the variables, but also how
much of the variance of one variable is related to the other variable. Next, a Paired
Samples t-test was conducted to determine whether there was a significant difference in
summative assessment scores after a series of formative assessments were given. The
assumptions met for the Paired Samples t-test were:

1.

The dependent variables in question were measured on continuous scales.

2. The independent variables consisted of the same group of participants
completing the pre-test, formative assessments, and post-test.
3. There were no significant outliers in the data sets.
4. The data collected approached the normal distribution.

Since these assumptions were met, the t-test was performed to evaluate any change
between the means of the pre-test scores and the post-test scores in order to determine if
· · II y s1gn1
· ·fi1cant change in scores following the administration of the
there was a stat1st1ca
formative assessments.
Next, Cohen's dwas ca Icu la ted to determine the effect size of the formative
.
.
dF
(
) "Effect size represents the magnitude
assessments. Accordmg to Fisher an
rey 2016 ,
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of the impact that a given approach has" (p. 6). While calculation of effect size for the
overall group of participants in the study yields worthwhile · c
·
• d
m1ormatton, 1t oes not go far
enough in analysis to provide classroom teachers with a ,neas ure o f how e r-c1ect1ve
· a
practice is in their own classroom with their own students. Because of this deficit, Fisher
and Frey suggest calculating individual effect sizes for each of their individual students.
Individual effect size reveals how effective a practice is for each student, thus aiding
teachers in differentiation, acceleration, and remediation. The formula for calculating
individual effect size uses the pre-assessment score and post-assessment score for the
individual as well as the average standard deviation for the class. A positive effect shows
that a student is progressing and to what degree while a negative effect shows that a
student is regressing and to what degree. This type of information is invaluable to a
classroom teacher because it allows the teacher to evaluate which practices are the most
effective. In order to determine how effective the formative assessment series was on
individual student achievement, individual effect sizes were calculated as a final data
point for this study. The formula used to calculate individual effect sizes was suggested
by Fisher and Frey in their 2016 book, Visible learning/or literacy, grades K-12:

implementing the practices that work best to accelerate student learning.
Procedure
In December 2015 , English teachers at the high school selected for this study
identified a need to more thoroughly utilize data for students in their classes.
Specifically, these teachers wanted standards-based data that could be used to
· assessm ent • Through professional
· mstruct1on
·
· m
· prepara t·10n fior summat1ve
d1·r-c1erentiate
b ti ely designed ten, standardslearning community meetings, these teachers co 11 a ora
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ba ed fonnati ea e ment · Th ea e ment con i ted of ten question s which were
patt rn d after T Ready que tion · The a sessment and answer key were evaluated for
validity bye changing a e ment among the teachers. The assessments were
typographically formatted o that they all had the same appearance with regards to page
layo ut, font type, font size, and headings.
Once the formative assessments were designed, the pre-test / post-test instrument
was chosen to be the TNReady practice test. This practice test was specific to grades
nine through eleven and contained 42 items. During professional learning community
meetings in January and February of 2016, the teachers decided to use a uniform
implementation procedure for the formative assessments. This procedure was labeled the

formative assessment cycle and included the following steps:
a. Establish a baseline (pretest)
b. Energize students (activate prior knowledge and create interest)
c. Enlighten students (present lesson content)
d. Engage students (individual and group activities)
e. Examine student learning (formative assessment)

f.

Explain (reteach identified areas of weakness) and repeat steps c-f until
mastery of each standard is evident

g. Evaluate (summative post-teS t)
.
2016 th £0 nnative assessments were given
The pre-test was administered m March
, e
twice a week over five weeks, and the summat

ive ost-test assessment was given in May
P

· instrument as the pre-test.
20 I 6. The post-test administered was th e same teS t tng
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Th e experimental group of 27 1 tudents came from Engli sh l , 2, and 3 classes at
the high chool. Becau e of the di ffere nt teachers involved in the study, it was
imperative that asse sment were given using unifonn assessments procedures and
'
'
coring to insure validity.
Teachers collected scores for the pre-test, formative assessments, and post-test
scores on a spreadsheet. Data collected from all of the assessments were evaluated
through descriptive and inferential statistical methods using SPSS to determine if a
correlation existed between the formative assessments and the summative assessments.
The academic coach at the high school provided data regarding ethnicity and socioeconomic status. This researcher requested permission from the Director of Schools, prior
to compiling the data for the study, to utilize anonymous student data and permission was
granted in writing. No identifying student information was included in this research.
Teachers and students did not receive any compensation for participation in this research
study.
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CHAPTER lV
RESULTS

Introduction
This study was conducted to determine if the use of standards-based formative
assessments to drive instruction had a significant effect on student achievement. The
high school participating in the study had begun to study the use of fonnative
assessments. The professional learning communities at the school had done very little, if
any, implementation of formative assessment prior to this study. The number of
participants for the overall study remained static throughout the study.

Research Questions
1.

Is there a relationship between formative assessment scores and summative
assessment scores in English for grades 9-11?

2. Are post-test scores (summative) significantly increased by using a series of
formative assessments in English for grades 9-11?

Null Hypotheses
Based on research previously conducted on this subject, the following were
identified:

1.

There is no relationship between formative assessment scores and summative
assessment scores in English for grades 9-11.

. .fi1cantly different than pre-test scores after a series
2. Post-test scores are not s1gm
of fonnative assessments in English for grades 9 - l l.
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nal

i of Finding
The re earcher u ed P S oftware to analyze ti d t b
·
1e a a y creating charts and

gra ph fo r de criptive tatistic , Pearson Product Moment Correlation, Coefficient of
2

Determination (r

),

Cohen ' d, and a two-tailed t-test to test the hypotheses. lndividual

effect izes were calculated through Microsoft Excel software.

Assumptions
Variables. Both the dependent variable and the independent variable are continuous ratio
meas urements.

Linearity. Examination of the scatterplot of formative assessment scores (independent
variable) and post-test (summative assessment) scores (dependent variable) revealed that
a reasonable amount of linearity does exist between the variables. Consequently, the
linear relationship indicates that as formative assessment scores increase, summative
assessment scores increase.

Normality. The assumption of nonnality was graphically verified by examination of a
histogram w ith normal curves superimposed. Additionally, calculation of skewness
indicated a slight negative skew for both curves. With a larger group of participants, the
amount of skewness would diminish. Both skewness and kurtosis values were between
+/- 1.96, indicating that a normal distribution may be assumed.

Independence
The scatterplot displayed a wide variance of points in the distribution thus
providing supportin g evidence for the assumption of independence.
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Homogeneity of variance
Exami natio n of a scatterplot of the data demonstrated th t th
d
a e ran om nature of
th e points across the entire ran ge of the scores for the 1·nd epen den t vana
· bl e, 1ormat1ve
c
•
assessment total points, gives evidence that homogene,·ty of va nance
·
h as been met.
Furthermore, when conducting an F-max test for homogeneity of variance, the observed
f-value was 1.01 which was less than the critical value, thus homogeneity of variance was
met.

Null Hypothesis 1
The researcher used the total formative assessment score and the post-test score to
conduct a Pearson correlation. A Pearson Product-Moment Correlation was run to
determine the relationship between formative test scores and post-test scores (summative
assessment). All assumptions were met prior to running the correlation. There was a
strong, positive correlation between formative test scores and post-test scores, which was
statistically significant (r

=

.470, n

=

271, p < .01). A significance of .000 resulted

indicating a statistically significant relationship.
The resulting r of .470 indicated a moderate correlation between formative
assessment scores and summative assessment scores (Correlation is significant at the 0.01
level). An r2 value of .229 confirms that 22.9% of the variance in the dependent variable
is related to the variance in the independent variable change in summative assessment
scores may be attributed to the formative assessments. While correlation does not imply
causality, this analysis does confirm a strong relationship between the variables.

so
Null H pothesis Te ting
Ho: p = 0
Ha: p i- 0
The null hypoth es is of population correlation equaling zero was rejected at the .OJ
level. Pearson 's correlation served as the effect size of .470. According to Cohen
(1988), thi s is a moderate effect size, indicating a moderate association between
fonnative assessment scores and the post-test (summative assessment) scores.

Null Hypothesis 2
This researcher utilized the pre-test scores and post-test scores and conducted a
two-tai led paired-samples t-test that was tested at the a= .05 level to determine if the use
of formative assessments made a significant difference in student achievement on
summative assessments.

Table 3

Paired samples statistics

Pre-Assessment
Post-Assessment

a = .05

Mean

N

18.41
24.159

271
271

St.
Deviation

Std.
Error Mean

7.842
8.9959

.476
.5465
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Table 4

Paired Samples t-test

Mean
Pre-Assessment Post-Assessment
a= .05

-5.7454

Std.
Deviation

6.2312

Std.
Error
Mean

.3785

95% Confidence
Interval of the
Difference
Lower

Upper

-6.4906

-5.0002

df

-1 5.179 270

There was a statistically significant difference in the scores for post-assessment
(M=-5.7454, SD= 6.23) after the administration of the formative assessments,

t = -15 . 179, p<.05 . Specifically, this test indicated that summative assessment scores are
significantly higher than pre-test scores after using a series of formative assessments.
Calculation of effect size using Cohen's d indicated an effect size of 0.68, which falls
between moderate and large (Cohen, 1988). These results led the researcher to reject the
null hypothesis.
The calculation of effect size was further broken down by grade level and
individual students and is summarized in Table 5.

Sig. (2tai led)

.000
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Tab le 5
Comparison of indiv idual effect s izes by grade le vel

Grade
Level

Percentage
above .4

Percentage
between 0
and .4

Percentage
at 0

Percentage
below 0

9

Average
Individual
Effect Size
1.09

90

5

2

1.5

10

.5

55

19

2.7

23

11

.28

51

0

0
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Computation of individual effect sizes, which tends to be more accurate with larger
sample sizes, yielded data which can be used by teachers to assess the effectiveness of the
fonnative assessments on individual student achievement. Interestingly, the effectiveness
of the fonnative assessments appears to be greater with the younger students. A possible
reason for this is the amount of emphasis and relative importance placed on the
assessments by the teachers administering the assessments . Students who bought in to
the value of the assessments put forth greater effort and realized a greater effect.
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HAPTER y
ummary, Conclusion , and Recommendations

Summary
The purpose of this study was to determine if the u

f
d
se o stan ards-based

formative assessments has an effect on student achievement

.
on summative assessments.

A series of ten , standards-based fonnative assessments were ad m1ms
· · tered a ft er a
common pre-test. Finally, the pre-test, which was summative in nature, was given as the
post-test. A Pearson Product Moment Correlation was conducted to determine if a
relationship existed between formative assessment scores and surnmative assessment
scores. The Coefficient of Determination was calculated in order to assess what portion
of the variance in summative assessment scores was due to the formative assessments.
Overall effect size (Cohen ' s d) was used to demonstrate the magnitude of the
effectiveness of the formative assessments on the summative assessments. Furthermore,
individual effect sizes were calculated in order to provide teachers individual student data
to be used as a baseline for decisions about instructional strategies, differentiation, and
acceleration. A paired-samples independent t-test was conducted to determine if scores
were significantly different between the pre-test and post-test.
Conclusions

It was concluded from the Pearson Product Moment Correlation that a moderate
.
.
.
nd summative assessment
relat1onsh1p exists between formative assessment scores a
~

scores. The r value of .4 70 is extremely close to the va1ue ior as

trong correlation. With

. .
ft hers in the use of both
a larger group of participants and targeted trammg O eac
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fo nnati e a e ment and the data re ulting from the e

. .
assessments, it is the opinion of

thi s re earcher th at the co n-e lation would be much high er.
It was concluded from the calculation of r2 that 22
•

summative assessment scores was related to the formative

90 /
/ O

f h
.
.
o t e variance m the

assessment scores.

When examining effect size by using the r value of 470 th f+•
·
as e e 1ect size, a
moderate effect was noted. This demonstrates not only the value of

·
usmg a 1arger sample

size but also the innate effectiveness of formative assessment. Moreover, by calculating
individual effect sizes and evaluating effect sizes by grade level, it was determined that
the younger students, in this case the ninth grade students, exhibited a much greater
positive effect from the use of the formative assessments than did the older students (11 th
grade students). This difference could be due to differences in teaching strategies,
classroom atmosphere, student attitude about the testing, or true learning deficits. By
discussing reasons for the lower effect size for the eleventh grade students and discussing
reasons for the higher effect size for the ninth grade and moderate effect size for the tenth
grade, teachers can begin to hone strategies and use what is most effective for their
students.
It can be concluded from the two-tailed t-test results that summative assessment
scores are significantly higher after the implementation of a series of formative
assessments. This study was limited by the school year coming to a close. A more
. .
b
d ·th a greater amount of time
sigmficant increase in post-test scores could be o serve WI
.
. fi
· formative assessment.
available for remediation and accelerat10n o 11 owmg
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Recommendation
Thi s stud y was conducted with the part· · ·
ic1pat1on of most of the English 1,
2 and 3 teachers at a rural , Title 1 high school One tea h
'
.
c er was not able submit enough
data to be included in this study. The collected data could be more accurate if all teachers
were trained specifically in the use of formative assessments and th d
.
e ata resultmg from
these assessments. Also, collaboration between teachers when analy ·
d•
.
zmg an mterpretmg
the data obtained would make the data much more meaningful. Teachers need to look at
the overall school data, the grade level data, classroom data, and individual student data
to appreciate a complete picture of student achievement. This type of data analysis will
allow teachers to gauge how their students are performing as compared to other students
in their class, their grade level, and their school. Most importantly, it will provide
teachers and students both a way to track student achievement and identify deficits in
learning. This type of formative assessment system creates an opportunity for teachers
and students to prepare for summative assessment throughout the year instead of only
preparing when summative assessment was imminent, both groups will have a feel for
which standards have been mastered. Students will also have a better feel for the types of
questions they will experience on summative assessment, thus assuaging nervousness ao d
uncertainty. It would prove beneficial to the teachers in this school, as well as 0th er
teachers in the district, to offer professional development in order to use formative
assessments to make data-driven decisions and increase student achievement.
.
.
d . the formative assessments was
A slightly negative attitude towar usmg
observed in the participants. By providing more teacher training as to the benefits of
.
h r attitudes would improve. As for
usmg formative assessments, it is assumed that teac e
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student attitude, it is recommended that students track th eir own data, thus allowing
students taking ownership for their achievement. This wo Id b fi
u
ene It students because
they would be able to monitor their own areas of strength

d
kn
an wea ess. It would also

benefit teachers because it would provide specific data that co Id b
d
.
.
u
e use to differentiate
instruction in order to meet the individual learning needs of each stud

t
en . Therefore, the

specific recommendations resulting from this study are:

1.

Increase the use of formative assessments to span the entire school year,
instead of just ten weeks.

2. Through inservice, professional development, or professional learning
communities, train teachers in the most effective methods for promoting,
implementing, interpreting, and applying the formative assessments. The
emphasis for these sessions will be using formative assessments as teaching
tools. A second emphasis will be on how to incorporate data tracking and
identify areas of student achievement and weakness from the data.

.
3. Implement student data tracking of forrnati e asse ments. This practice

iII

increase self-efficacy and self-regulation of learning among tudents and

ill

encourage students to continually improve.
4. Repeat this study with a longer series of formative assessment and a larger
. 1
group of pa11icipants across multip
e su b.~ec t are as in order to determine if

formative assessment significantly impacts surnm

ati e as e ment scores

across multiple disciplines.
.
el in the differences
5. Train teachers at the school level a nd th e di stnct 1e

between the ciifferent tvoes of assessments an

d the purposes for each.
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Educators have been exposed to so many diffi
erent terms for assessments that
the terms formative assessment and summativ
e assessment have become
blurred. If teachers can become clear about what

•
assessment 1s as well as why

assessment is done, then they can present assessment t

tud
•
.
o s ents with clanty

of purpose.
6. For teachers in tested high school subjects, begin the conversation about
implementing year-long weekly formative assessments with the goal of
collaboratively writing standards-based formative assessments and
incorporating them into the curriculum. Through professional learning
community meetings, teachers should create a feasible timeline for the
creation of and implementation of said assessments. Teachers should also
determine a timeline for collecting and analyzing the data from the
assessments.
7. If students are going to be expected to participate in e ten i e formati e
assessments for learning, students need to under tand thee pre

purpo e of

these assessments and the potential for the formative a sessment to increa e
· achievement.
·
· · stud en t m
· the basic of growth mind et
their learning
Trammg
versus fixed mindset will benefit student by helping them learn to tri e to
improve their learning.
. research study is generalizable
.
. the s ta te of Tennessee because the
This
to students m
. .
demographic makeup of the part1c1pant
pool close IY re fl ects the general demographic

.
th
h ol and district le el include
makeup of the state. Implications for policy at e sc 0
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. their
.
requiring teachers to incorporate thi s type of formative assessm en t system m
classrooms in order to increase student achievement with regards to mastering the
standards set for their subjects. At the state level, it would be beneficial to teachers ,
administrators, and students if state level educational professionals could devise
formative assessments based on the tested standards and question types found on the end
of year summative assessments. If these were made available and implemented with
fidelity in all schools across the state, all students would have the opportunity to increase
their achievement on the summative assessments. The tantamount goal of education is to
effectively increase student learning and achievement. From the state level down to the
local teacher level, implementation of frequent, formal formative assessments will foster
these increases.
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February 24, 20 16

Dr. tan Curti
Director of School
Cheatham Co unty School System
I02 Elizabeth Street
Ashland City, TN 37015

Dear Dr. Curtis:

I am pursuing an Education Specialist degree at Austin Peay State University and am
presently enrolled in Education 6050 - Seminar on Research. A requirement for the
course, as well as the degree, is the completion of a field study. This letter is a request for
permission to conduct research using archival data from the Cheatham County School
System. This data will potentially include: formative and summative assessment scores
for English 1, 2, and 3 students at Cheatham County Central High School, TCAP / EOC
scores for the same students from the 2014-2015 school year, and TNReady scores for
the 2015-2016 school year (when available). Student names will not be published in
anyway. The data collected will be coded to protect identities. Students will be taking or
will have taken all of the assessments listed above, so no additional testing of students
will be necessary.

Data-driven instruction is at the forefront of educational practices. My study will be
investigating the correlations between past test scores, formative assessment scores, and
future test scores. There is a gap between student learning and summative assessment
scores. Teachers need an accurate method of predicting student achievement in order to
be able to adjust instruction to meet student needs. Currently, teachers and administrators
use past standardized assessment scores (summati ve assessments) as a predictor of future
scores. Because of th e tendency of students in higher grades to manipulate performance
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on standardi zed te ting, these scores may not be an accurate predictor of future
achi evement.

Research Question: Do formative assessment scores serve as an accurate predictor of
student scores on summative assessments? Is there a correlation between past
standardized test scores, fonnative assessment scores, and summative assessment scores?
Hypotheses: Formative assessment scores are accurate predictors of student scores on
summative assessments.
There is a relationship between past standardized test scores, formative assessment
scores, and summative assessment scores.

I am honored to have the chance to influence improving student achievement. Thank you
for the opportunity to conduct my research through Cheatham County Schools. I would
be happy to provide a copy of my completed study to you in the Fall.

Sincerely,
Sarah Dugger
RTI / English l Teacher
Cheatham County Central High School
Sarah. Dugger@ccstn.org
615-838-9166
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APPENDIXB
Pennission to Conduct Research in the Cheatham County School System

CHEATHAM c;~UNTY

ScnooL DISTRICT

Ach1ev1ng Excellence Together
Director of Schools - Stan Curtis, Ed.D
I 02 Elizabeth Street • Ashland City, TN 37015 • Phone: 615.792.5664 • Fax: 6l 5_ _
792 2551

February 24, 2016

Sarah Dugger
P.O. Box 910
Pleasant View, TN 37146

Ms. Dugger,
You have approval to use Cheatham County Schools as a source for your study while working on your
Educational Specialist degree. It is my understanding that you plan to collect data for research purposes
from English l, 2, and 3 students at Cheatham County Central High School, while not specifically naming
any student.

If I can be of further assistance, please feel free to contact me.

Stan Curtis, Ed.D.
Director of Schools
Cc: Dr. Tara Watson
Stacy Brinkley
Stephen Wenning

WWw.CbeathamCountvSchools.net •

www. CheathamAchieves.net

•

Twitter: @CCBOE
, __ ,....,-,t

rclilti<>D,

•
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Institutional Review Board Letter of Approval
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AUSTIN PEAY STATE UNIVERSITY
INSTITUTIONAL REVIEW BOARD

Date: 6/26/2016
RE 16-023: The Relationship between fonnative assessment and summative assessment
scores
Dear Dr. Stewart and Sarah Dugger,
We appreciate your cooperation with the human research review process. This letter is to
inform you that study 16-023 has been reviewed on expedited level. It is my pleasure to
inform you that your study has been approved.
This approval is subject to APSU Policies and Procedures governing human subject
research. The lRB reserves the right to withdraw approval if unresolved issues are raised
during the review period . Any changes or deviations from the approved protocol must be
submitted in writing to the IRB for further review and approval before continuing.
This approval is for one calendar year and a closed study report or request for continuing
review is required on or before the expiration date, 6/26/2017. If you have any questions
or require further infonnation, you can contact me by phone (931-221-7506) or email
butterfieldj @ apsu.edu).

Sincerely,

Jonniann Butterfield , Ph.D. Chair, APIRB

