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Abstract

The purpose of this study was to investigate the psychometric properties of
swimming rubrics. The 10-level rubrics were designed to assess the front crawl.
Participants were children, aged 8 to 13 years, with and without a physical disability
(n=19) from a “reverse integration” school in Montreal. Participants swam 20 meters
with each deciding if a floatation device was necessary. They evaluated themselves as
well as peers using the rubric format. The physical education teacher and two teaching
assistants participated as teacher assessors. Teacher, peer, and self assessments
produced similar scores. In peer assessment, students with disability produced lower
scores than students without disability. Boys did not differ from girls. In self
assessment, students with and without a disability showed similar competence in
comparison to teachers. Also, boys and girls produced similar competence in
comparison to their teacher as well. Finally, video assessment was significantly

correlated with assessment done immediately after performance.
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Abstrait

Le but de cette étude était d’enquéter sur les propriétés psychométriques des
rubriques de natation. Des rubriques & 10 niveaux ont été crées pour évaluer le crawl.
Les participants étaient des enfants 4gés entre 8 et 13 ans, avec ou sans handicap
physique (n=19) et qui venaient d’une école & « intégration inversée » de Montréal. Les
participants nageaient 20 meétres avec chacun décidant si une bouée de flottaison était
nécessaire. Ils étaient évalués par eux-mémes ainsi que par leurs pairs avec ’aide des
rubriques. Le professeur d’éducation physique et deux assistants d’enseignement
participaient en tant qu’évaluateurs professoraux. Tous, c’est-a-dire le professeur, les
assistants, les pairs et les propres évaluations des participants ont produit des scores
similaires. Dans les évaluations de pairs, les étudiants avec des handicaps ont produit
des scores plus bas que les étudiants sans handicap. Il n’y a pas eu de différence entre
garcons et filles. Dans les propres évaluations, les étudiants avec et sans handicaps ont
montré des compétences similaires en comparaison avec les professeurs. Ainsi, les
garcons et les filles ont produit des compétences similaires en comparaison avec le
professeur aussi. Finalement, les évaluations par vidéo étaient significativement en

corrélation avec 1’évaluation faite immédiatement aprés la performance.
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Chapter 1
INTRODUCTION

Fundamentally, education begins at birth and continues throughout the lifespan.
Philosophies have changed and evolved in accordance with social demands of different
generations and new education practices. According to the United Nations, the primary
goal of education is to develop a child to his or her full potential
(http://www.unac.org/en/link_learn/monitoring/Childrights education.asp). Included in
this goal is respect for human rights, sense of identity and affiliation, and interaction with
others and the environment. Wehmeyer, Sands, Doll, and Palmer (1997) elaborated the
goals of education, (1) to produce responsible and self-sufficient individuals who (2)
possess self-esteem, initiative‘, skills, and wisdom to who (3) continue individual growth
and pursue knowledge. Specifically, Wehmeyer and his colleagues underlined that
students with disabilities should become more self-sufficient and self-determined to
achieve these educational goals (Wehmeyer et al., 1997).

Despite the goals of education, a number of professionals have expressed
dissatisfaction with classroom, and educational environments (Janesick, 2001;
Montgomery, 2001; Wiggins, 1998). For example, teacher-centered instructional
methods cause students to be passive and less engaged in their own learning, regardless
of the child’s characteristics and capabilities. In accordance with this approach, teachers
often assess children with standardized tests, which generally identify correct responses
only, and do not necessarily determine what a child really knows and is capable of
performing in the real world (Janesick, 2001). In addition, many education personnel
use inappropriate assessment tools for the exclusive purpose of gathering data in order to

benefit from the advantages of statistical accuracy and economy (Wiggins, 1989).
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Furthermore, schools have been criticized for focusing solely on strategies to enhance test
scores, and for mechanically training their students to learn strictly by memory in order to
achieve better grades in high-stake tests.

Today’s learners need problem-solving skills and ways of thinking critically, and
to select and utilize the information they obtain. Furthermore, schools should strive to
create opportunities for students to display what they have learned to verify their progress
(Janesick, 2001). In addition, students should be encouraged to demonstrate self-
determination. To summarize, students need to be aware of their personal needs, set
self-determined goals, and persistently pursue their goals by adjusting purposeful
performance and problem solving skills (Martin & Marshall, 1995). Thus, regardless of
ability or disability, they should be psychologically empowered to have control over their
learning, act autonomously, and regulate their schooling to accommodate their personal
preferences and interests (Wehmeyer et al., 1997).

Assessment is critical to education and can be defined as a process of collecting
and analyzing data relevant to the characteristics of people, objects, or processes
(Chatterji, 2003; Salvia & Ysseldyke, 2004). Educational assessment should be on-
going and continuous, providing feedback to learners. Moreover, the learning of
students should be improved through assessment, by motivating students to achieve
higher levels (Doolittle & Fay, 2002; Hensley, 1997). Wiggins (1989) describes
authentic assessment as tasks that resemble real-life settings rather than ones that are
artificial, contrived, and typically found in standardized testing. While traditional
assessment audits students’ discrete knowledge with isolated skills or drills, authentic
assessment is deliberately designed to educate and enhance student performance

(Wiggins, 1998). It is designed not only to assess but also to improve student’s
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performance, which includes higher levels of cognitive thinking, such as problem solving
and critical thinking (Montgomery, 2002; Wiggins, 1998). Authentic assessment rejects
the assumption that scoring high on multiple-choice tests determines that the student is
knowledgeable. Rather, it directly assesses students by encouraging them to show
progress upon ecologically valid responses. Accordingly, the Education Ministry of
Quebec provides guidelines for new competencies for teachers in which assessment takes
place on a daily and authentic basis (Government of Quebec, 2001).

There are a number of significant reasons for introducing authentic assessment in
schools. First, it is important for students to apply knowledge in practical, real world
settings (Wiggins, 1993). To emphasize the differences between ‘knowing’ and
‘applying’, Neisser divided intelligence into academic intelligence, and practical
intelligence (cited by Sternberg, Wagner, Williams, & Horvath, 1995).  This can be
described as the difference between how to watch and how to perform. For example,
watching a game of ice-hockey involves knowing the rules, the players on each team, and
the record and history of their previous encounters. However, to play the game well, it
is crucial to have experienced the real game. A person with physical disabilities may
not be able to play hockey yet can watch a hockey game; similarly, a person may be able
to play the game well yet not be able to follow a game as a spectator.

Second, authentic assessment evaluates, regardless of one’s race, class, and
gender (Janesick, 2001; Wiggins, 1989). Often, standardized tests do not recognize the
society in which a variety of races and cultures co-exist. Wiggins (1989) supports
‘ecological validity,” which challenges whether content and procedures are well designed
for participants’ social and cultural back ground. For example, if an elementary student

in Canada was questioned in geography class about the largest South Korean natural
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resource, one could argue that ecological validity was not met.

Third, authentic assessment has the merit of continuously assessing students
(Block, 2000; Lieberman & Houston-Wilson, 2002; Popham, 2005; Wiggins, 1993).
Authentic assessment is not created to evaluate a final product. Traditional evaluation
methods such as norm-referenced tests collect scores in order to average them for ranking
students, usually at the beginning or end of instruction. This method may be appropriate
for placement, but it is not an appropriate method to ameliorate interactive teaching-
learning activities, because it cannot identify student weaknesses or strengths in a specific
unit of the school curriculum. Therefore, authentic assessment can improve the
teaching-learning context.

Fourth, authentic assessment can have positive effects on learning. Authentic
assessment does not encourage dualism in learning where students are pressed to
memorize simple information, but encourages students to apply knowledge in varying
degrees (Hensley, 1997). Furthermore, it is often argued that traditional assessment via
techniques such as multiple-choice exams fail to measure learning retained after the exam,
while authentic assessment can track on-going learning of students (Kirk, 1997). For
instance, creating a portfolio, whereby student skill development is exhibited is an
appropriate method for observing student progress and status.

Educational assessment is an integral part of the instructional process.

Instruction and curriculum should correspond with the objectives of the school’s
educational system. If a school’s educational objective is to pass standardized tests,
then the majority of students will be instructed to memorize information in preparation
for the test, and then search for the correct response amongst the list of multiple choice

answers when taking the tests. As noted, educational assessment should be on-going
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and provide feedback to learners. Wiggins (1989) has argued that authentic assessment
not only verifies the students’ achievement, but also shows the actual challenges and
progress of the student.

Like art (portfolios) and music (performances), authentic assessment has been
widely adopted for evaluation purposes in the context of physical education. Students in
physical education are often asked to perform certain tasks to demonstrate their ability.
However, historically physical education instruction has focused on practicing drills and
isolated skills. Skill tests are indicators of a student’s skill level but may not predict the
student’s ability to be successful in game play (Lund, 1997). Thus, the level of
assessment must be more holistic for the task to be considered significant and authentic.

The National Association for Sport and Physical Education (NASPE) published a
landmark document, Moving into the Future: National Standard for Physical Education
(1995), which provides resources, including current, appropriate, and realistic assessment
tools. An abundance of books and documents offer scoring rubrics as an effective type
of authentic assessment in physical education (Block, Lieberman, & Connor-Kuntz,
1998; Doolittle & Fay, 2002; Gibbons & Robinson, 2005; Hensley, 1997; Lieberman &
Houston-Wilson, 2002). Rubric systems can be found in many sports activities, such as
in martial arts or in swimming. For instance, karate and Tae Kwon Do both employ the
use of different color belts as a system for classifying different levels of performance.
Similarly, Aqua Quest, a swimming guideline set by the Canadian Red Cross Society,
divides the levels into twelve, in teaching swimming.

Moreover, many of rubrics can be found on the Internet sites such as
http://www.rubistar.org/, http://www.teach-nology.com/web_tools/rubrics/,

http://www.cotf.edu/ and http://school.discovery.com/schrockguide/assess.html.
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A rubric is a carefully described scoring system with specific standards and
criteria for judging student performance (Smith & Cestaro, 1998), and directly guiding
focus on key elements as students work toward mastery (Lund, 1997). This new
assessment tool has gained popularity in education and physical education as a way for
students to understand what teacher expects and, in turn, for teachers to assess students’
products, progress, and the process of learning (Gibbons & Robinson, 2005; Hall &
Salmon, 2003; Lieberman & Houston-Wilson, 2002; Montgomery, 2000).  Significant
advantages for using rubrics for assessment have been noted.  First, rubrics allow
teachers to teach and assess at the same time, since the rubrics are directly related to
instruction (Goodrich, 1997; Hall & Salmon, 2003; Montgomery, 2002). Second,
rubrics can accommodate heterogeneous classes such as those that include students with
disabilities since they can be expanded and specialized (Block et al., 1998; Goodrich,
1997).

Third, and most significantly, rubrics can help learners to be more self-
determined in their learning. Rubrics allow a simultaneous process of teacher, peer and
self assessment, providing students with the opportunity to assess themselves and their
peers in an interactive manner and in natural environment. Students can even
participate in designing and applying rubrics (Woods & Anderson, 2002). The role of
the educator changes from that of a teacher, to a supervisor, to an ally by using rubrics.
Therefore, rubrics expect students to be held accountable for their own development,
through motivation, and being challenged in interesting ways (Lieberman & Houston-
Wilson, 2002). In adapted physical education, equal-status relationships are keys to
integration or inclusion (Sherrill, Heikinaro-Johansson, & Slininger, 1994). It is true

that many students with disabilities accompany their able-bodied peers, but with limited
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contact (Sherrill et al., 1994). Peer tutoring could be a strategy to give them
opportunities to connect with peers in integrated physical education classes (Houston-
Wilson, Dunn, Mars, & McCubbin, 1997; Lieberman, Dunn, Mars, & McCubbin, 2000;
Webster, 1987). However, students with a disability often just receive instructions from
students without a disability (Lieberman & Houston-Wilson, 2002). This is not a
reciprocal equal-status relationship. Rubrics might be a solution to fill the gap, if
students, regardless of disability or gender, can accurately assess peers and themselves
like teachers.

A study for teacher competency using scoring rubrics was implemented and
reported that physical education teachers were as reliable observers (86.89%) as a
committee composed of professionals and university faculty members. (Williams & Rink,
2003). However, no empirical data have been reported on the reliability or validity of
rubrics in terms of different assessors (teacher, peer, and self) in a physical education and
activity setting. Therefore, the purpose of this study was to investigate the psychometric
properties of rubrics in an integrated swimming class. Swimming was selected because
it is one of the most popular physical activities for all people, including those with
disabilities. The buoyancy of water makes swimming an excellent exercise that
encourages individuals with physical disabilities to move their body and to develop

physical health (Katz & Bruning, 1981).

Statement of problem
The purposes of this study were to compare the use of rubrics (1) by teachers, peers, and

self (2) by students with and without a disability, and (3) male and female students.
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Hypotheses
Teachers, peers, and self will produce similar assessment results.
Disability does not affect assessment results.

Gender differences do not affect assessment results.

Delimitations
Children were recruited from only one school in Montreal, Canada.
Children’s ages were from 8 to 13 years.

Swimming was restricted to the front crawl.

Limitations

This study has a number of limitations:

1)

2)

3)

Only two weeks of rubric p;actice was given to the participants. It is possible
that the results reflect, in part, the relative novelty of the rubrics. This might be
positive in as much as a “new” approach attracts the attention of the students. It
might also be negative in as much as participants must learn how to use the
rubrics.

Participants had to reach 80% of criterion in using the rubrics in order to qualify
as assessors.  Only children with a disability were disqualified because they
failed to reach 80%. It would seem that some of them need more practice in
using the rubrics.

Video assessment may not be completely authentic. The front crawl of the

participants was captured on video for later assessment by teachers, peers, and
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self. This form of video assessment may not be completely authentic since it is

an assessment some time after performance.
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Chapter 2
LITERATURE REVIEW
The purpose of this study was to investigate the psychometric properties of
rubrics in an integrated swimming class. This chapter is divided into 1) Assessment
2) Philosophical background of authentic assessment, and 3) Authentic assessment and

rubrics.

Assessment

Definition of assessment

Assessment is the process of collecting and analyzing data which involve
knowledge, skills, attitudes, and beliefs in measurable terms (Chatterji, 2003; Salvia &
Ysseldyke, 2004). Assessment is often used in an educational context, but it applies to
other fields as well, such as health and finance. Several terms, such as measurement,
evaluation, and test are similar, or closely related to assessment. Chatterji (2003) argued
that “measurement” and “assessment” are often used synonymously. However, he
added that the term measurement is more closely related to traditional, standardized
achievement tests, while assessment is a broader educational construct, from historical
information, to multiple choice tests, to portfolios. ~All assessment/measurement
procedures must be based on professionally established standards of quality for achieving
information (Chatterji, 2003).

Chatterji and others (e.g. Salvia and Ysseldyke, (2004)), however, made the clear
distinction that “evaluation” is a process after assessment is completed. Evaluation
involves a judgement or interpretation of collected data from assessment for making

decisions. For example, given a result of 15 seconds for 100M dash, the result may be
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evaluated as “good,” “normal,” or “slow.” Therefore, evaluation often accompanies
contexts and degree of subjective judgment. In short, evaluation involves decision-
making and interpretation of the information obtained from one or more assessments
(Chatterji, 2003).

Testing consists of a particular set of questions to an individual or group to obtain
ascore. Testing is not synonymous with assessment; rather it is one part of the
assessment process, which serves to understand students’ performance, skills, or
knowledge (Chatterji, 2003).

Popham (2005) defined educational assessment as a formal attempt to determine
student status with respect to educational variables of interest. It is true that we often
judge an individual informally. For example, we may conclude that a child who acts
very harshly with a parent is spoiled, or a teacher may conclude that a student is clumsy
based on observing one aspect of physical activity. Educational assessment should yield
“formal” information to obtain an estimate of a students’ status. Tests can help teachers
to consider their students formally. However, Kubiszyn and Borich (2003) indicated
three concerns when only using test results for judging students. First, tests can be
unintentionally misused and intentionally abused. Second, tests can be poorly designed.
Finally, ill-trained or inexperienced test administers may perform the test poorly.
Moreover, focusing only on the test itself cannot detect what students really know,
because student performance is influenced by the (1) task itself, (2) performer’s history
and characteristics to the task, and (3) context where the test is conducted (Salvia &
Ysseldyke, 2004). Thus, educators have been urged to employ a wider variety of
measuring devices that cover various educational interests. Therefore, test tools must be

valid and reliable in accordance with the context of educational environments and
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purposes of testing.  Test results should be considered part of the assessment process,
and assessment is a broad concept that embraces diverse kinds of tests (Kubiszyn &

Borich, 2003; Popham, 2005).

Purposes of assessment

Purposes of assessment vary with regard to who uses the assessment information
and what educational decision they make (Bouffard, 2003; Chatterji, 2003; Salvia &
Ysseldyke, 2004).  First, classroom teachers assess students in classrooms. Effective
use of classroom assessment by teachers can facilitate various aspects of teaching and the
learning process. Classroom teachers may establish individual student goals, which are
composed with long- and short-term outcomes. To achieve those educational goals,
teachers need to understand the heterogeneity of students. When curriculum and lessons
are planned, both instruction and assessment should be developed so that students clearly
understand the desired learning outcomes (Chatterji, 2003).

Second, program developers, managers, administrators, or policymakers are also
interested in program-level assessments. Program-level assessments are large-scale
assessments that chart educational accountability and high stakes decisions in educational
programs. In education, accountability refers to the responsibility of accomplishing
goals of an educational institution. ~Schoolwide accountability usually involves high
stakes testing results, where individual staff members are often dependent on the test
results.  Stakeholders demand better results of educational institutions or funding may
be discontinued (Chatterji, 2003).

Third, counselling psychologists, special educators, therapists, school nurses, and

social workers are responsible for screening and diagnosis. These personnel use a
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variety of clinical and psycho-educational assessments to screen individuals for further
assessment, to diagnose particular conditions, and to determine eligibility for therapeutic
or special intervention services. It is typically associated with decisions for placement,
so the assessment tools must have adequate psychometric credibility and the assessment
should be conducted by well trained professionals (Chatterji, 2003).

Fourth, educational decisions made using assessment scores has to do with
admission, licensure, promotion, and/or recognition of individuals in an institution,
program, or profession. For example, in the area of collegiate admissions, Scholastic
Assessment Tests I and II (SAT I, SAT II), the Graduate Record Examination (GRE), and
the Law Schools Admission Test (LSAT) are typically used by admission boards in
undergraduate, graduate, and professional schools. Test of English as a Foreign
Language (TOEFL) is mandated to all international students who intend to be enrolled in
an English based school. Although there are many other non-test ways to select
individual candidates (e.g., interviews, performance in particular settings, or writing
samples), tests are cost-effective and can classify many people more easily and efficiently.
These kinds of tests must have technical defensibility in at least three areas (Chatterji,
2003). First, ‘predictive validity’ should be achieved. For example, users of the
TOEFL would be interested in whether the TOEFL scores of an international student
actually correlate with his/her later performance in an English school. Second, the
assessment data should be free from possible selection biased towards a particular gender,
ethnic, or minority groups. Third, the standards or cut-scores used in making selections
should be reasonable. Assessment test users should not set scores arbitrarily, but after
consideration of statistical and other evidence that the required score is reasonable for the

population or subpopulation of interest.
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Dypes of assessment

Summative and formative assessments. Summative assessments are comprehensive
in nature, provide accountability, and are génerally used to check the level of learning at
the end of a course or program. In an educational setting, summative assessments are
typically used to assign students a final grade, which is a means of accountability.
Program goals and objectives often reflect the cumulative nature of the learning that takes
place. Thus, a program would conduct summative assessment at the end to ensure
students have met the program goals and objectives. Given too much focus on
summative assessment in classrooms, it may solicit teachers to pay attention on
preparation for tests, may promote cheating, and not provide information for correcting
errors (Wiggins, 1989, 1998).

Formative assessment, however, is used to aid learning and is generally carried
out throughout a course or program. Classroom assessment is one of the most common
formative assessments. The purpose of this assessment is to improve quality of student
learning, mostly by providing feedback on work produced, which allows students to
correct conceptual errors. It would not necessarily be used for grading purpose. Thus,
this technique prevents motivation of cheating and promotes active reflection on the
effectiveness of instruction. While summative assessment is referred to as “assessment
of learning,” the reference “assessment for learning” is for formative assessment
(http://en.wikipedia.org/wiki/Assessment). Black and Wiliam (1998) encourage
teachers to use questioning and classroom discussion in order to increase their students’
knowledge and improve understanding. They added that tests can be used formatively if
teachers analyze where students are in their learning and provide specific, focused

feedback (Black & Wiliam, 1998). Diagnostic assessment is a common form of
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formative assessment. Diagnostic assessment measures a student’s current knowledge
and skills for the purpose of identifying a suitable program of learning.

Objective and subjective assessments. Summative and formative assessment can
be objective or subjective. Objective assessments are forms of questioning which have
a single correct answer.  True/false test, multiple choice or multiple-response test, and
matching questions are included in objective assessment categories. Today, because of
an advantage of quick and easy data collection and analysis, objective assessments are
becoming more popular, especially with online assessment, because this form of
questioning is well-suited to computerisation. In the education context, however, the
score obtained from objective assessments might not always indicate what students really
know, since test items are often too simplified and isolated (Wiggins, 1998). Moreover,
objective questions can be answered through a guessing strategy.

Subjective assessments are forms of questioning which may have more than one
current answer or more than one way of expressing the correct answer. Subjective
questions included extended-response questions, essays, and oral tests.  This type of
assessment can check beyond superficial knowledge. But it is crucial that assessment
items should be equipped with clear and appropriate criteria (Gratz, 2000).

Norm-referenced and criterion-referenced tests. Norm referenced assessment tells
us where a student stands compared to other students. Data from norm-referenced
assessment determines a student’s “place” or “rank.” The best know example of norm-
referenced assessment is the IQ test. Many entrances tests <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>