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CONCEPT MAPPING AS AN ASSESSMENT TOOL.:
ACCESSING LEARNING IN A CHORAL ENSEMBLE

Deborah Carr
Dr. Steven Osterlind, Dissertation Supervisor

ABSTRACT

This study addressed the usefulness of concept maps as a supplemental
assessment practice for students enrolled in a performing music ensemble course.
Concept maps, visual representations of how an individual organizes knowledge, were
generated on 12 pieces performed during the semester by 48 members of an auditioned
choral ensemble. A list of terms and a mapping template were provided as no student had
generated maps prior to this experience. This university ensemble was comprised of
undergraduate non-music majors, undergraduate music majors and graduate music
majors. The between-within analyses revealed significant differences for total scores
among graduate and undergraduate students and among the pieces studied during the
course of the semester, but revealed no significant differences for students who had, prior
to the mapping experience, reviewed written commentary regarding the 12 pieces and
those who had not. Elements present in the concept maps, including propositional
elements, levels of knowledge, crosslinks and misconceptions, were analyzed and
compared. Advantages of incorporating this type of assessment practice into a

performing ensemble course are addressed.
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CHAPTER 1
INTRODUCTION

The recent shift toward curricula based on cognitive principles has spurred
intensive debate over assessment practices. Cognitive psychology is based on the notion
that mental processes exist, that people are active information processors, and that mental
processes and structures can be revealed through time and accuracy measures (Ashcraft,
1989). These basic assumptions have opened new avenues for researchers in the field of
education. One of the central issues in education is the understanding of how information
is interpreted. Equally important is how we can measure knowledge gained. Using
cognitive principles has led to a “new body of instructional theory,” part of which
involves assessment of students (Resnick and Klepfer, 1989). The idea that individuals
draw heavily on their prior knowledge or experiences in organizing and acquiring new
knowledge has led to an individualistic approach to learning, which has increased the
need to personalize methods of assessment (Jonassen, 1992).

Traditionally, standard courses in testing and measurement have been offered for
most teacher education programs, with pre-service students adapting such knowledge to
their own academic domains. Constructivist views state that the individual constructs
meaning within a *“specific discourse community” (Roth, 1994). This view believes that
learning takes place within a social structure, one in which the individual learns the
specific language and methodology of a domain. Therefore, constructivist advocates
have pushed for personalized methods of assessment, such as authentic tasks, experiential
constructions (focus on process versus product), knowledge constructions, context-
dependent evaluation and portfolios (Jonassen, 1992). One means of assessment that has

shown to be highly sensitive in several domains, and may prove so in music education, is

the concept map.



Assessment practices in the performing arts have, historically, been open to
debate and scrutiny. Musical ensemble courses pose a special challenge because they
have the overriding goal of performance and display of acquired skills which require
cooperation by all members to be successful. For music educators, providing adequate
assessment in courses of this type has always been an area of interest and concern
(Warnick, 1985).

Teachers of performing ensembles have traditionally emphasized attendance,
effort, and affective and attitudinal goals (Lehman, 1992b). McCoy found that high
school music directors valued concert attendance and behavior, but that high school
principals placed more value on cognitive criteria (McCoy, 1991). Performance is the
major goal of most auditioned performing ensembles at the university level, but the hours
spent in rehearsals prior to a performance may lead to an increase of knowledge in the
areas of pedagogy, music history, music theory and rehearsal techniques in addition to the
skills necessary to perform a piece of music. This increase of knowledge may be
particularly important at the post-secondary level, where advanced ensembles are
comprised of students majoring in music education.

Webster (1992) reviewed the assessment literature on creative thinking in music
and noted there is *“...a fresh, new trend in assessment as an educational enterprise aimed
at broadening the base of what is considered for evaluation.” This trend encompasses
“the use of portfolios, extended student projects and interviews as means for evaluating
student growth in the arts.” The use of “varied mechanisms” in student assessment and
evaluation will continue to be explored and researched as strides made in the area of
cognitive and educational psychology offer more information about how we construct

knowledge.



Concept Maps

Concept maps were developed in the 1970s to assist students in representing
informative text and other materials used in school settings (Armbruster and Anderson,
1984). Since that time, the use of maps as advance organizers for both teachers and
students has been explored and investigated in a variety of disciplines. Concept maps
are used to represent knowledge and also incorporate language, becoming a powerful
indicator of how an individual integrates concepts within a domain. The underlying
principle suggests that meaningful knowledge can be represented by generating the
concepts involved within the knowledge domain and then showing the connection of
these concepts. The use of concept maps as a viable means of displaying an individual’s
“schemata” or cognitive organization of knowledge has been used in a variety of
domains, including chemistry (Wilson, 1994), biology (Songer and Mintzes, 1994),
physics (Roth and Roychoudhury, 1993), social studies (Torney-Purta, 1991) and medical
education (Mahler, et al., 1991). Although this technique has been widely explored in a
variety of disciplines, the greatest use for concept integration has been in the area of
reading comprehension and the sciences.

The extension of concept maps as a measurement tool followed from the use of
maps as a means of understanding text. The use of concept maps as a means of
assessment was explored by Surber in 1984. He argues that assessment involves many
errors, both in terms of measurement of constructs and in diagnosing areas of
misunderstanding. Although he allows that an experienced test constructor may be able
to generate a test that will show misconceptions (i.e., distractor options in a multiple
choice test), the outcome is, in most cases, a score or percent correct. The areas where
errors occur are seldom analyzed, even if distractors are well planned. Focusing only on
correct responses, then, does not usually lead to a diagnosis of incorrect items. Yet, this

diagnosis is necessary to instructors who seeck to modify their teaching in ways that will
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increase student learning.

Mapping used for testing purposes is one way of detecting errors in declarative or
factual knowledge (Surber, 1984). One possible way of providing access to the learning
that takes place in the performing ensemble is through the use of such maps. Other
disciplines that have used concept mapping as an assessment tool include the sciences,
mathematics, economics and history. Research in the area of maps as an assessment tool
reveals that one of the advantages of such maps is the opportunity provided students for
integration of their learning as well as the opportunity for the instructor to evaluate how
information has been interpreted by students over the course of the preparatory sequence.
This allows for feedback by the instructor to students, both in terms of proper
connections made and the opportunity to correct errors in connections or learning that has
taken place (Lambiotte, et al., 1989). Though mapping has been utilized in various
capacities in a variety of domains, one area yet to be explored is the viability of this

device in the performing arts.

Purpose of the Study
This study addresses assessment in the performing arts and seeks to provide a
cognitive assessment technique through the use of concept maps. The general focus of
this study seeks to answer the question: Are concept maps a useful addition to the
assessment of students in a performing ensemble?

To address this question, all members of a performing ensemble had the
opportunity to develop concept maps for each of the pieces of music studied over the
course of a semester. Concept maps provide a sensitive measure of how students
perceive the connections of related concepts within a domain, and it was hypothesized
that maps would discriminate among participants in the ensemble (e.g. maps of students
with greater background or experience should be different from those with limited

background or experience) and that amount of time spent on rehearsal of the pieces
4



would be positively correlated with overall piece scores. In addition, the maps would
provide feedback to the instructor regarding depth of knowledge for any given piece, as
well as feedback regarding any errors in use of terminology or concepts as related to the

repertoire studied. Specifically, the research questions addressed in this study were the

following:
1. Will concept maps discriminate among groups of students within a
performing ensemble?

a. Will student scores in a performing ensemble at the
university level differ across undergraduate music majors,
undergraduate non-music majors and graduate music
majors?

b. Will preparation (i.e. studying or review of related
elements) affect scores on maps?

2. What elements are present in the student-devised maps, and how are these

elements related to the individual pieces and to the rehearsal time?

a. Are concept maps sensitive to differences among pieces in
terms of overall scores?

b. Is there a relationship between rehearsal time for a given
piece and complexity of maps generated by students?

c. What specific elements are evident in student-generated
maps, and is there a relationship among groups or among
pieces?

d. Are errors present in maps generated by students, and is
there a relationship among error counts across individual

pieces?



Importance of the Study

Traditionally, academic courses start with a set of goals and objectives and end in
measurement practices designed to assess what had been learned. In musical
performance, however, this model may not work. In fact, evaluation has been debated
and discussed at length in the area of music education. Philosophical and practical
problems involving assessment are many (Lehman, 1992b). Directors at both secondary
public school and college levels utilize subjective grades, given by the instructor for such
attributes as participation, preparation for rehearsal, and leadership within the
organization. Citizenship qualities, ability to perform literature in small groups (i.e.
subsets of the performing group), and worksheets, homework and quizzes basec on
musical elements are also part of the various evaluative techniques (“Point of View,”
1984). Areas such as these are evaluated by the instructor, primarily by regular and
systematic observation of the student.

To date, there are only a few studies that have examined the cognitive elements of
knowledge acquisition and organization in the performing ensemble. The use of concept
maps as a means of exploring knowledge structures is one way to understand how
students in this type of course understand, construct and organize the knowledge
presented to them during a preparatory sequence.

Awareness of broader application and learning opportunities also enhances the
validity of offering performance classes and is a logical extension of the performance
aspect. The inclusion of the arts in the public school curriculum is an accepted fact, as is
the challenging task of grading and assessing performance in such courses. The same can
be said for the post-secondary level. Recent philosophical debate on world view as
opposed to a mechanistic view in terms of curriculum design and implementation notes
that arts curricula must have a theory of learning to assist in the development of
curriculum and instruction. The learner as a constructor of knowledge is part of this new

philosophy (Meske, 1987). The traditional challenge of providing clearly stated goals
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and objectives is evident in the literature and in curriculum programs for school districts
throughout the country. Nevertheless, the validity of offering courses in the arts is
accepted as part of a broad-based liberal arts education. Thus, training for teachers to
instruct such courses will continue to be a major focus of pre-service training at the post-
secondary level. Providing adequate means of assessing skills and knowledge in this area
and recognizing current trends in curriculum design and assessment is the basis for this
study.

In addition, accountability and validity of academic programs is still a pressing
issue in education, as is program evaluation. “The evaluation of music programs is
extremely difficult because some of the most important outcomes of music instruction
cannot easily be isolated or quantified” (Lehman, 1992b). Expanding the ways of
evaluating student achievement may affect overall program evaluation. Therefore, the
ability to assess multiple facets of a program’s value is highly desirable. The call for new
and better assessment tools in the field of music education has been noted (McCoy,

1991).

Pre-Service Training Implications

The performing ensemble at the post-secondary level gives the pre-service music
educator not only the opportunity to perform, but also to observe the rehearsal techniques
of the conductor, learn various styles of literature, gain knowledge of composers and
periods of music, and develop overall strategies for organizational management and
leadership. Thus, music education majors learn valuable information in their
performance classes that will translate into their own rehearsal settings when they enter
the teaching field. Although part of their learning sequence, this information, or
presentation of concepts, is not always visible during a performance. However, if this
information is learned and retained, it will carry over in pre-service teachers’ future work

with performing ensembles. Therefore, monitoring acquisition of such information and
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providing feedback to students enhances their training, and, in addition, provides students
the opportunity to integrate their knowledge. To date, traditional methods of assessment
have limited the opportunity to collect and integrate this knowledge. Therefore, better
means are needed for evaluating and accessing all knowledge areas within performing
ensembiles at the post-secondary level.

Numerous researchers have been interested in teacher-training programs for music
educators. The development of competencies and skills related to conducting, classroom
techniques related to management of performing groups, and teaching of instructional
techniques or pedagogy are all areas of interest. It has been noted that a collective look at
studies related to the effectiveness of teacher education programs in music education
indicate that *“at least 80 percent mentioned a lack of practicality in teacher training”
(Verrastro & Leglar, 1992). Linking theory to practice is critical to a teacher in the
performing arts. The skills required for effective leadership and musicianship are
modeled in a pre-service teacher’s performance courses. Capitalizing on every aspect of

learning in this environment can enhance the pre-service experience.

Limitations
The scope of this study is limited to exploring the usefulness of concept maps as
means of accessing one area of learning in a performing ensemble. Performance
literature was chosen as the base of knowledge for the formation of maps. This choice
was based on the goals and objectives of the director of the ensemble. In addition, an
auditioned post-secondary choral ensemble at a Midwestern university was utilized in
this study. As such, generalization of statistical results is limited to those ensembles with

the same demographic characteristics as the aforementioned group.



Delimitations
Delimitations of the study include the fact that two elemenst, study or review of
related concepts and overall personal assessment of specific knowledge gains. were
gathered through the use of self-report. In addition, individual student preparation for the

generation of concept maps was not a controlled variable in the study.

Assumptions

Assumptions underlying this study include the following:

1. Concept maps reflect actual links in the theoretical constructs being assessed.
This is based on the cognitive theoretical approach to learning, i.e.,
organizing and linking information to a pre-existing knowledge base. In
cognitive learning theory the classroom rehearsal is viewed as an
environmental condition which facilitates learning, with the conductor’s
explanations and demonstrations providing environmental cues (Schunk,

1991).

2. The individual who constructs the concept map does so in a way that is

consistent with the theory.

3. Conductors of performing ensembles provide information and knowledge
about rehearsal techniques, performing techniques, and performance literature

throughout the course of a preparatory sequence. Voyer and Faulkner (1989),



in their study of organizational cognition in jazz ensembles, refer to the
rehearsal setting as a “hothouse™ of enactment, both cognitive and social.
From a cognitive standpoint, a rehearsal is a setting in which a variety of
knowledge is dispensed, received, responded to and evaluated in a very short

period of time.

Definition of Terms
Specific terms and concepts pertinent to this study and to the field of performing

arts include the following:

Repertoire: Musical compositions that comprise the body of literature
for a given musical medium ( e.g. solo vocal music, choral

music, orchestral music).

Performing Ensemble: A group of musicians that comprise an organization in
which a musical repertoire is selected and rehearsed by a
conductor. The most salient goal of such an organization is

that of performing the selected music.

Rehearsal: A set period of time in which a performing ensemble

practices the repertoire for an upcoming performance.

Preparatory Sequence: The total amount of rehearsal time an ensemble has prior to

a performance.

Concept Maps: A graphic representation of how an individual perceives a

set of concepts related to a given domain.
10



Propositional Elements: The basic propositions that are utilized in the generation of
a concept map. These propositions will be related to the

domain of interest.

Crosslink: A linking of material in a concept map that connects one

hierarchical layer to another.

Error: A misconception that is evident within the concept map.
This can be the use of incorrect information or the

incorrect linking of concepts.

Overview of the Remaining Chapters

Chapter 2 will include the related literature that is pertinent to this study. The first
part of this chapter will focus on the assessment literature in the field of music education.
The review will discuss past and present assessment practices utilized in the classroom,
in program evaluation, in teacher evaluation, and in musical ability. Historically
behavioral in theory and focus, assessment practices found in performing ensembles will
be reviewed, focusing on the assessment of performance and individual grading systems
that have been utilized by instructors/directors. The second part of this chapter will focus
on concept maps as a means of organizing learning, as a research tool and as an
assessment measure. This will also include research in concept map generation, noting
new ways of scoring and interpreting maps, and the difficulties encountered by those who
generate such maps.

Chapter 3 will detail the methodology employed in the study. The research

problem will be explored through quantitative analysis and will answer questions of

11



difference through analysis of variance techniques and questions of relationship through
correlational analysis. Elements of the concept maps will be explored through factorial
analysis of variance and descriptive statistics.

Chapter 4 will discuss the results in three parts. The initial part of this chapter
will report statistical results on the relationship between the amount of time spent on each
individual piece in the rehearsal classroom and the outcomes of the maps. The second
portion will report results on the overall scores on the maps generated by the students.
This analysis will report group and piece differences among mean scores on propositional
elements and will also examine differences among the propositional elements of the
maps. The final section will deal with additional map components present in the maps
generated.

The final chapter in this study, Chapter 5, will offer conclusions and discussion of
the results of this research. In addition, areas of modification will be addressed, as well

as recommendations for further study.
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CHAPTER 2
REVIEW OF THE LITERATURE

Research in the area of assessment practices in performing ensembles is
extensive, as this has been and continues to be an area of concern in music education.
The purpose of this study is to offer a new way of assessing learning outcomes in the
performing ensemble through the use of concept maps. This is a new integration,
combining knowledge from educational psychology with current practices within the
field of music education and relating that knowledge to the performing domain.
Therefore, this review will present and examine the literature related to assessment
practices in music education and in performing ensembles, the relevant research
conducted in the area of concept map generation to facilitate learning and the utilization
of concept maps for assessment practices.

Historically, much of the assessment in the field of music has been behavioral in
focus. Cognitive assessment in music education is coming to the forefront in terms of
research and practice but is still limited in terms of scope. Both behavioral and cognitive

practices will be presented.

Assessment Research in Music Education

Curriculum, Program and Teacher Evaluation

Part of the assessment literature in music education focuses on curriculum and
teacher and program evaluation. Typically, curriculum research deals with the
effectiveness of music curriculum, with evaluation of program needs in terms of number
of music specialists needed and with specific tests that accompany texts for evaluation of
competencies and skills (Lehman, 1992b). Lehman's summary of program evaluation in
music indicates that one of the goals of such evaluation should be “not only to evaluate

what students have learned, but also to evaluate the instructional program itself.” In other
13



words, it is necessary to provide information that will assist in improving programs in
schools. In addition, he notes that evaluation efforts in the field of music have been
hampered by the lack of adequate measurement tools.

Studies have been done to highlight the effectiveness of the training programs that
pre-service teachers experience in their undergraduate education. This line of research
not only guides programs for music educators, but also for elementary classroom
teachers. Evaluation of teacher training programs, viewed collectively over 30 years,
points to the “lack of practicality in teacher raining” (Verrastro & Leglar, 1992). In
particular, two areas of described weakness were conducting and secondary methods
courses. One suggestion offered by teachers in the field was the need for “more emphasis
on rehearsal techniques in conducting classes.” Verrastro and Leglar also note that one
area for further research involves finding ways to assist beginning teachers in the areas of
lesson planning and teaching for transfer.

Teacher evaluation for music teachers is an area that is currently in need of
research as the rend is toward general teacher competencies being applied across all
disciplines or domains. Brophy (1993) calls for a “research-based model of effective
teaching” for music education. In reviewing the related literature he notes that there is an
attempt to link teaching characteristics to student achievement. This provides a problem
in the field of music education as many music teachers believe that their most important
results “are affective and therefore cannot be measured.” There is also “the profession’s
fundamental lack of agreement on what should be taught.” Brophy proposes that a sound
evaluation tool for the assessment of music teachers should include “effective planning
for concept learning.”

Thus, the difficulties associated with practicality of teacher training and
uncertainty about content may carry over into the classroom. Mapping may prove to be

helpful in addressing these issues.
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Classroom Assessment in Music Courses

The 1994 project to develop an assessment framework for arts education
assessment to be used in the upcoming National Assessment of Education Progress
resulted in the identification of a list of arts processes for music. This document indicates
that there is a knowledge base for specific content in music and that students should be
able to apply knowledge of the context (personal, social, cultural and historical) in which
a piece of music was written and knowledge of the form and structure of music. The
specific processes are the creating of music, the performing of music and responding to
music. Responding to music includes *“activities such as labeling, analyzing, classifying
and placing a work within a particular context.” The third chapter of this document
addresses the “desired attributes of the assessment,” which indicate that *““assessment
exercises should be as authentic as time and resources permit,” “tasks should be
designed to elicit higher-order thinking” and “tasks should be designed to differentiate
between students at both the low and high ends of the achievement spectrum.”

The result of this project has been published by the Music Educators National

Conference (1996). In Performance Standards for Music (Grades Pre K-12) the following

guidelines for assessment are offered:

1. Assessment should be standards-based and should reflect the music
skills and knowledge that are most important for students to learn.
Assessment should support, enhance, and reinforce learning.

Assessment should be reliable.

Assessment should be valid.

Assessment should be authentic.

The process of assessment should be open to review by interested parties.

N AW

The Arts Education Research Agenda for the Future (National Endowments for
the Arts, 1994) states that traditional methods of assessment—specifically standardized,
norm-referenced, multiple-choice tests—may not provide “‘a complete indication of
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achievement in a subject.” This document notes that standardized tests “are not
integrated into the learning process and do not draw on or encourage higher order
thinking skills necessary to conduct self-assessments.” Alternative methods of
assessment are called for, based on the “movement from quantitative to qualitative
methods of data gathering and analysis.”

Assessment in the arts is not only related to the measurement of learning
outcomes, but is also a source of philosophical debate. MacGregor, et al. (1994)
surveyed 527 art, drama and music instructors in Canada and noted that “almost 90% of
the teachers rated assessment as desirable, very desirable, or essential.” However. music
teachers indicated that the performance aspect of music programs might work “against
proper assessment of students,” and that large numbers of students preclude the ability to
test individually. In spite of such difficulties, teachers viewed one of the major purposes

of assessment to be *“an aid to personal development.”

Cognitive Assessment

Research on assessment in music education is beginning to focus on the cognitive
aspects of assessment, with some recent work in the area of creative thinking in music.
Qualitative analysis has supplied a variety of research techniques (e.g. case studies,
protocol analysis) which have led to more sensitive means of accessing student thought.
More understanding of how individual students construct knowledge has led to an
increase in the need for cognitive assessment tools. Traditional instruments for
measurement of skills and knowledge have shifted to methods that examine cognitive
processes (Webster, 1992). Webster, in his overview of assessment in this area, notes that
“focus on mental abilities” and *“‘stages of thought during the creative act” have been part
of the overall assessment focus. This trend is seen in the field of educational assessment
as a whole, with a call for portfolio assessment (i.e. examples of student work),

projects—both individual and group—and individual interviews.
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Gray (1993), in her article on portfolio assessment, presents the assessment
program utilized in the ARTS PROPEL project. This assessment method, theoretically
based on Gardner’s theory of intelligence, focuses on three primary elements in the
assessment process—production, perception and reflection. These three areas are
interwoven, and through the use of portfolios, student progress and growth can be
monitored over time.

This type of assessment has been recommended for a variety of reasons. Brown
(1993) argues that portfolio assessment is appropriate for middle school students because
it provides a record of musical learning and “is an exhibition of what the student
understands and actually knows.”

Portfolio assessment, however, is not without limitations. Wolf (1992) argues that
portfolios may not withstand the demand for accountability or hold up with standardized
assessments that have been traditionally used to make a variety of decisions in the
schools (e.g. placement of students, receipt of services). Still, Wolf maintains that the
advantage of such assessment is the ability to view how an individual thinks and to
“‘uncover’ rather than to cover the curriculum.” She states that “...we rarely give
students the power to make connections, to see long-running issues, or think across

works.” This, she claims, is the essence of the arts.

Assessment Practices in Performing Ensembles
Performance Assessment of Ensembles
Traditionally, the assessment of a performing ensemble has been focused on the
performance, i.e. the presentation of the music to the public. Ensembles’ performances at
contests, more structured settings in which ensembles perform for one or more
adjudicators, have also been a measure of program success. Lehman (1992a) points out
the limitations of such practices in that “the reliability and validity of contest rating have

not been adequately investigated and documented.”
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Even so, this method of assessment is a regular part of many school music
programs. Garmen, et al. (1991) note that “music ensemble performance is complex and
multi-dimensional, it does not lend itself readily to precise measurement.” Taking ratings
from a county orchestra festival for five years, where each orchestra was rated by three
judges, the authors reported interjudge reliability coefficients to range from .54 to .89
with year-to-year differences present in most categories. Higher reliability coefficients
were found for overall ratings as compared to individual categories.

Mills (1991) points out the difficulties of summative performance assessment in
that this approach tends to compartmentalize performance, rather than creating a more
holistic approach which would indicate integration of performance elements. Again, the
assessment technique relies on performance and observation of skills. She indicates that
a single mark or grade will, of necessity, provide limited information. A wider range of

information about achievement is called for.

Individual Assessment in Ensembles - Non-Academic

Philosophical and practical problems involving assessment in the performing
ensemble are many (Lehman, 1992a). According to Lehman, many music teachers object
to assessment on the grounds that they teach attitudes, values and aesthetics, none of
which lend themselves easily to a form of measurement. As a result, subjective grades—
given by the instructors for attendance and participation, effort, preparation for rehearsal,
and leadership within the organization—have been one method of assigning grades to
students. Lehman argues that these methods of assessment are limited and have led to a
profusion of high grades, which, in tumn, have led educators in other domains to question
the validity of assessment in music classes.

Citizenship qualities, ability to perform literature in small groups (i.e. subsets of
the performing group), and worksheets, homework, and quizzes based on musical

elements are also part of various evaluative techniques (“Point of View,” 1984). Matheny
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(1994) presented a grading system for secondary music groups which combined student
self-evaluation and director evaluation and included such areas as attendance,
contribution to the organization, effort, attitude, musical and technical skill, performance
skill and desire to become an excellent musical performer.

Tuley (1985) proposed an assessment format that included five categories for
evaluation. These included music skills (i.e. singing, playing), concepts (i.e. melody,
rhythm, harmony, form), participation, and conduct. These areas are evaluated primarily
by regular and systematic observation and by the student’s performance.

McCoy’s work in this area shows that there are differences between directors and
administrators in their views of assessment. Administrators prefer more emphasis on
performance techniques and cognitive criteria and less on attendance and behavior.
Therefore, better models for evaluating students in ensembles are needed (McCoy,
1991).

Instructors of performing ensembles are faced with a variety of challenges.
Schedules are usually demanding, concert presentations and extracurricular events
numerous; performance expectations are usually high and budget money may be low.
Robinson (1995) indicates that instructors of performing ensembles find themselves in a
position of needing to justify individual grades, many times for high numbers of students,
with little or no time available for individual evaluation. At the same time, Robinson
notes that “music teachers are also being asked to redefine and justify their programs and
sometimes to defend their jobs.” Thus, alternate methods of “assessing both individual
student achievement and overall program effectiveness” are needed. He advocates the
use of criteria-specific rating scales and additive rating scales which can assist the

instructor in rating students on performance skills.

Individual Assessment in Ensembles - Academic

Cognitive achievement models have been developed by Lamble (1982) and
19



Weymuth (1986). Lamble's model suggested a minimum competency program which
identified skills and knowledge in behavioral terms with subsequent tests developed for
each competency. Weymuth developed the Choral Music Achievement Test which sought
to assess students in four categories involving interval identification, rhythmic precision,
choral diction and choral vocabulary. This test reported adequate item difficulty and item
discrimination results and differences between choral students who had studied piano
privately or who participated in an instrumental group (i.e. band or orchestra) and those
who did not.

With the exception of these two studies, there is little in the way of available
literature relating to the cognitive assessmen: of individuals in performing ensembles.
However, a method that has proven successful in a variety of other domains is the

concept map.

Concept Map Generation

Concept mapping, or the use of diagramming informative text, was developed in
the mid-1970s. Based on Ausubelian learning theory, the underlying principle suggests
that meaningful knowledge can be represented by generating the concepts involved
within the knowledge domain and then showing the connection of these concepts. As
described by Novak and Gowin (1984), mapping allows the student to take information,
organize it and place the information in a meaningful context.

In earlier studies, symbols were used to express the connections between concepts
(Armbruster and Anderson, 1984). Armbruster and Anderson also explain that disciplines
of study have sets of fundamental concepts that provide the basic framework for the
generation of maps in those disciplines. Each concept has a set of indicators or attributes
that are related to the concept. By connecting these basic concepts with the attributes, a
“text frame™ results.

Generation of maps may take on one of two “forms.” The first is termed *‘bottom-
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up” or “data driven” processing. This begins with lower level concepts within the
domain and then builds the concepts to increasingly difficult levels. The map generation
process proceeds from the simple to the complex. The second type, “top-down” or
“conceptually driven,” begins with an overall generalization and the individual then
generates expectations or hypotheses for the proposed topic. Prior knowledge provides
the resulting layers of concepts. The choice of approach is based on the purpose of the
mapper.

In their early work with mapping, Novak and Gowin (1984) noted that the
propositions or concepts are linked together to form relationships, and this visual *“‘road
map” can “provide a schematic summary of whart has been learned.” While indicating
that linking words were not their original focus, and, in fact, can be supplied by those
with knowledge of a given field, the authors note that scientific domains can benefit by
including linking words which highlight how the student perceives the relationship
between propositions. Their work is based on the idea of individual differences, allowing
students to independently show their view of a given domain, rather than traditional
assessment through the use of traditional tests.

Novak and Musonda (1991) reported the results of their twelve-year longitudinal
study in which science concepts expressed by students in clinical interviews were placed
in a concept mapping format by research assistants. They concluded that the
development of the concept map was a useful “tool...for the design or improvement of
curriculum in all subject matter fields.” The usefulness of mapping has also been shown
to be effective in *“skill oriented areas such as basketball and nursing.”

Lambiotte, et al. (1989) have published a review of mapping studies. They
contend that application of mapping is extensive but that knowledge derivations are
lacking in terms of research in this area. Findings from their studies indicate that maps
appear to be helpful in the instructional and communicative processes. “Expert” maps

(i.e., those generated by the instructor and used as pre-organizers or learning tools) may
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be even more effective than learner-generated maps.

To address the issue of knowledge derivations and the implication of map
construction as related to the processing of information and individual differences in
spatial and verbal abilities, Wiegmann, et al. (1992) developed three experiments that
looked at differences in map construction related to spatial configuration, map format and
link structure. These differences were also examined in light of the individual’s spatial
and verbal prowess. The results indicated that format and linking structures are related to
individual differences in spatial and verbal abilities and that the interaction of these

structures affects encoding and retrieval processes.

Concept Map Generation as a Means of Learning

The use of concepts maps as a viable means of displaying an individual’s
“schemata” or cognitive organization of knowledge has been utilized in a variety of
domains, including chemistry (Wilson, 1994), biology (Songer and Mintzes, 1994),
elementary science (Fellows, 1994), social studies (Torney-Purta, 1991), theoretical
orientation in teachers (Mergendoller and Sacks, 1994), teamwork (Rentsch, et al., 1994),
medical education (Mahler, et al., 1991) and Alzheimer’s disease (Chan, et al., 1993a).

Science education has utilized mapping as a learning tool, and research has
supported the use of mapping as a facilitative activity to enhance learning and
comprehension. Wallace and Mintzes (1990) proposed a study in which conceptual
change in a biology class was charted through the use of concept maps. Establishing
evidence of concurrent validity, these researchers suggested that mapping is a tool that
complements other research methods (e.g. clinical interview, sorting tasks) in
determining what students have learned over a course of instruction and is the only tool
that also gives information about how students structure and organize their knowledge.

In their study of concept mapping combined with cooperative learning, Roth and

Roychoudhury (1993) sought to investigate both the process and the product of this
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activity by analyzing maps generated by groups of high school physics students. Their
results. acquired through quantitative and qualitative analyses, indicated that when
working collectively rather than individually, students spent more time discussing
concepts related to material and resolving conflicts in understanding by querying the
instructor for “‘expert advice.” However, misconceptions in understanding that were not
viewed as conflicting by the group remained unchecked, and the authors concluded that
instruction in determining valid hierarchies was needed, as was the opportunity for
students to reflect on their maps. Although this study focused on the use of maps in a
cooperative learning situation, the authors pointed out the evaluative strengths of such a
procedure for the instructor, noting that during the process and through final evaluation of
maps, teachers have the ability to monitor student understanding.

In a subsequent qualitative research piece based on the same sample, Roth
investigated student perception regarding the construction of maps. Although most
students found mapping to be a positive experience, the author did find “negative case
studies™ in which students did not find the mapping experience to be worthwhile.
Complaints were centered in the “tediousness™ of the activity, also defined as “boring.”
Another individual indicated that lack of structure in terms of a starting point for
hierarchical organization resulted in “mass confusion due to the endless possibilities.” In
addition, a student self-described as a “bottom-up” processor of information, found the
“top-down™ format (i.e. general to specific concepts) extremely confusing.

Okebukola (1990), in his study of pre-degree biology students in Nigeria, found
significant differences between students who had utilized concept maps in their study of
genetics and ecology versus students who had not. Utilizing standard tests for each area
as the dependent variable in the study, Okebukola concluded that in areas such as
genetics and ecology, which are by nature complex, students who utilized concept maps
had an advantage over students who did not use mapping to form connections among

concepts. He noted that a common strategy for the latter group of students was to rely on
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rote memorization even though research shows that this type of strategy seldom leads to
critical thinking within a domain. Later research indicated that mapping is one way of
taking a “conceptually opaque” domain (e.g. biology) and bringing about *“conceptual
transparency and learner friendliness™ (Okebukola, 1993).

The incorporation of mapping into a university course in evolution (Trowbridge
and Wandersee, 1994) utilized a “micromapping” technique in which students generated
small maps following certain lecture presentations. This study noted that students had
difficulties constructing maps, even after a presentation in map construction. Specific
difficulties included the generation of linking words, the creation of linear construction as
opposed to an hierarchical construction and lack of examples and cross-links. However,
students did report spending more time studying by reconstructing lecture material in a
mapping exercise. The authors also developed a checklist procedure to assist students in
the development of their maps and an assessment procedure which allowed the instructor
to score maps quickly and provide frequent feedback to students during the course of the
semester.

Concept mapping has also been utilized as a research tool in studies that are
designed to assess differences between experts and novices in a given domain. Songer
and Mintzes (1994) utilized mapping techniques in conjunction with clinical interviews
to develop an open-ended instrument to ascertain differences in conceptual understanding
in introductory or novice biology students and advanced or experienced students.
Mapping “provided insight into the understandings students held” in a specific scientific
concept such as cellular respiration.

The use of mapping as an advance organizer has also been explored in the
literature. Eighth graders were divided into two groups in a study by Willerman and
Mac Harg (1991), with one group developing a map under teacher supervision at the
beginning of a two-week science unit. Students who were given the mapping experience

as an advance organizer did significantly better than those students who were presented
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with the objectives for the unit. Curriculum development has also used mapping as a
means of focusing instructors on important concepts and integrations that should be a part
of classroom instruction. Middle school teachers (Starr and Krajcik, 1990) constructed
and revised concept maps related to the development of a science curriculum in grades
four through eight. The authors point out the constructivist basis of such an activity,
with teachers involved in a cooperative effort to determine concepts and focus on
integration of material, ultimately leading to a presentation of material in the classroom
which leads to “meaningful conceptual knowledge structures.”

Mapping has even been used as a means of examining the differences in texts.
Lloyd (1990) successfully mapped three high school biology books which were intended
for different audiences and was able to make comparisons of the texts via their respective

maps. Elaboration of concepts and the number of concepts provided were compared.

Concept Maps as a Means of Assessment

The use of concept maps as a means of assessment was first explored by Surber in
1984. The extension of maps as a measurement too! followed from the use of maps as a
means of understanding text. Surber argues that assessment involves many errors, both
in terms of measurement of constructs and in diagnosing areas of misunderstanding.
Although he allows that an experienced test constructor may be able to generate a test
that will show misconceptions (i.e. distractor options in a multiple choice test), the
outcome 1s, in Most cases, a score or percentage correct. This does not usually lead to a
diagnosis of incorrect responses (Surber, 1984).

Research indicates that mapping is a skill that may be developed with training.
Surber recommends that students be trained to generate maps prior to their use as a
measurement device. His studies utilized a 23-page instuction manual and began with

two to three 50-minute class sessions for training. Over the course of study, the initial



training time was extended by five 5-minute class sessions devoted to improving
mapping skills.

The information evaluated in the generated map consisted of correct relationships,
incorrect relationships, and omitted information. By applying this to topic content,
Surber was able to generate 11 response categories. Scorers were taught the system with
final interrater correlations generated at .71 and .76.

Novak and Gowin (1984) also developed a scoring system for concept maps. His
system utilized propositional links, hierarchical display of information and crosslinks
(connections of information within a hierarchy). This system has been used extensively
in the field of science and has yielded high interrater correlations.

Markham, et al. (1994) explored the usefulness of concept maps in examining
differences between post-secondary biology majors and non-biology majors in terms of
structural complexity and organizational patterns of information. Their results supported
the idea that concept maps are “a theoretically powerful and psychometrically sound tool
for assessing conceptual change in experimental and classroom settings.”

The domain of science has the longest history and use of mapping techniques, but
other disciplines have sought to utilize this method as an assessment tool. Schick (1991)
utilized mapping to test elementary art teachers’ understanding of library use. The
findings of this study as related to the usefulness of mapping as an assessment tool was
unclear. The author indicates that insufficient training time in instructing teachers how to
construct maps may have hindered the effectiveness of the maps to reveal learning that
had taken place. However, misconceptions about the use of library materials was clearly
evident in the maps, and the author suggests that mapping may be more useful as a
“qualitative assessment tool™ in the field of library science.

New scoring systems designed for map analysis are developing as well.
Quantitative categorization is advocated by Schreiber and Abegg (1991). This method

allows for scoring in the area of propositional validity and scoring for hierarchical
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structure. Wilson (1994) utilized multidimensional scaling (MDS) to allow for
comparisons between individual maps and the Pathfinder network-generating algorithm
to ascertain differences in the way high and low achievers construct their maps.

It is important to note that mapping, though utilized as an alternative assessment
tool (particularly in the sciences), has not produced conclusive findings in the area of
validity and reliability. Liu (1994) hypothesizes that this may be due to different methods
of scoring. He reports that Novak’s traditional scoring method is adapted freely by
researchers. Liu proposes the use of item-response theory (IRT) to examine the overall
structure of student maps, specifically looking at links, hierarchies and crosslinks. His
findings indicate a significant correlation between Novak's total mapping scores and IRT

reliability estimates.
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CHAPTER 3
METHODOLOGY

The methodology of this study was developed to address the research questions
proposed and was divided into three parts. The first part of the analysis explored the
relationship between the amount of rehearsal time and the overall scores on the concept
maps. The second part of the analysis dealt with specific hypotheses related to the scores
generated from the concept maps in relationship to heterogeneity of students within the
performing ensemble and differences among the pieces selected as repertoire. Finally,
relationships among map elements specifically related to percentages evident across
pieces and the amount of time spent rehearsing each piece during the preparatory
sequence were examined. Rehearsal time for each piece was recorded during each
rehearsal during the preparatory sequence, which comprised ten weeks of a sixteen week

semester.

Setting and Repertoire

The instructor of this auditioned university ensemble was an award-winning
Junior faculty member at a Midwestern university. Repertoire was carefully chosen with
vocal training of the students given high priority. A variety of choral literature coupled
with instruction about the individual composers, periods of time and circumstances
surrounding the composing of the pieces was addressed in class. This ensemble met daily
for a 50-minute class period for a 16-week semester. The set of compositions chosen for
this study were rehearsed for the first 10 weeks of the semester and performed at the end
of this 10-week sequence.

The repertoire chosen by the professor for the Winter 1993 semester (see Table 1)
included a set of four pieces by German composers; three classical pieces, two by

Russian composers and a third by a French composer; a set of contemporary pieces, three
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from American musical theatre; an arrangement of an American folk song; and a
Sandburg poem set to music. These twelve pieces were the focus of the concept mapping
experience. Three of the four German pieces were difficult and utilized a large portion of
the overall rehearsal time. The Bach and the Schiitz selections were pieces that
exemplified music of the Baroque and Early Baroque periods, with an emphasis on a
dance-like quality in the performance of the rhythm. The Bach was the most difficult
work performed during the semester, and the conductor indicated that this particular
double-choir motet was the most difficult of all the Bach motets. As such, this piece took
the most rehearsal time, with the choir dividing into groups (i.e. sectionals) to achieve
mastery of the parts. As stated by the conductor during the course of the semester, “This
is a piece you can sing every day all semester and never get it all.”

The Distler “Lobe den Herren,” sung in German, also utilized a dance-like
interpretation and was primarily rehearsed by a student conductor. The Zimmermann
“Mache dich auf,” also sung in German, is a contemporary bitonal piece, based on a
Lutheran chorale, which provided unique challenges to the ensemble. Zimmermann was
highly influenced by the work of Bach and incorporated jazz idioms into his writing.

Also included in the semester’s repertoire was the “Sanctus and Benedictus™ by
Charles Gounod, featuring soprano and tenor soloists. This work was also primarily
rehearsed by a student conductor. Two Russian compositions, the *“Chvalite Gospoda™ by
Tschaikowsky, sung in Russian, and Rachmaninoff’s “Bogordditse Dévo,” utilizing a
Slavonic text, proved to be emotionally powerful for the students. Rich in tone color,
with great depth and fullness in the chordal structure, these pieces were taught with

verbal instructions that utilized imagery as a rehearsal strategy.
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Table 1

Performance Pieces Used to Generate Concept Maps

Hodie Christus natus est
Fog

Sunday (Sondheim I)
Bogordditse Dévo
Singet dem Herrn

Our Time (Sondheim II)
Shenandoah

Sanctus and Benedictus
Lobe den Herren
Chvalite Gospoda
Mache dich auf

No One Is Alone (Sondheim III)

Heinrich Schiitz

Phyllis Zimmerman
Stephen Sondheim
Sergei V. Rachmaninoff
Johann Sebastian Bach
Stephen Sondheim

arr. James Erb

Charles Gounod

Hugo Distler

Peter I. Tschaikowsky
Heinz Werner Zimmermann

Stephen Sondheim

The conductor included an American folksong, “Shenendoah,” arranged by James

Erb, and a contemporary composition by the composer Phyllis Zimmerman.

Zimmerman’s piece, “Fog,” was based on the poem by Carl Sandburg. This piece

featured a soprano soloist and utilized non-traditional choral sounds to achieve the text

effect.

Finally, the conductor chose three Stephen Sondheim selections to round out the

program. All of these selections were from Sondheim musicals. Of the three, “Sunday,”

inspired by a Seurat painting, *‘A Sunday Afternoon on the Island of La Grande Jatte,”

was the most difficult. Field observation reports indicated that, similar to the Russian



compositions, the conductor utilized more imagery techniques with the three Sondheim
pieces, which tended to draw a more emotional or affective response from the choir. The
ensemble had 44 50-minute rehearsals prior to their final concert performance. They
performed in a 50-minute choir exchange concert three weeks into the semester,
performing the fugal section from the Bach motet, the Rachmaninoff and the arrangement
of “Shenendoah.” Two days prior to their final performance, the choir went on a two-day

tour, performing portions of the repertoire in four separate concert appearances.

Subjects

Students enrolled in the most advanced choral ensemble (with membership
determined by audition) at a Midwestern university were invited to participate in this
study. This particular ensemble was comprised of 51 singers, 26 women and 25 men.
Three of these students were unavailable during the final week of classes. The 48
remaining students included undergraduate non-music majors (n=10), undergraduate
music majors (n=22) and graduate music majors (n=16). Undergraduate music majors
consisted of 14 education majors, 6 performance majors and 2 majoring in theory and
composition. Graduate students consisted of 2 education majors, 11 performance majors,
1 composition major and 2 that did not respond.

At the end of the semester, all students were given the option of participating in
the research study or choosing the regularly scheduled written exam given in the course.
The only information given to the students about the research option was that they would
be doing a paper/pencil task related to the pieces studied during the semester. All
students chose the research option and participated in the study. No student had

generated concept maps prior to this experience.
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Data Collection

During the last week of the semester, students were asked to fill out basic
demographic data and were given a questionnaire. Specifically, these questions asked for
their most and least favorite selections of the semester and the three pieces which were
the source of greatest “learning.” This was defined as an increase in knowledge of music,
performance, literature and/or increase of skills as a vocalist/performer (see Figure 3).
Students were also asked to review, prior to their final 50-minute class session, written
program notes (contained in the concert program) prepared by the director. Students
were asked to bring the demographic sheet and questionnaire to the final class session.
During the final class session of the semester, students were asked to indicate by a “yes”
or “no” written response whether they had read, studied or reviewed the instructor’s
program notes prior to class.

Coded packets were then distributed to all students and information about concept
maps was presented. Due to time constraints and the inexperience of the students with
concept mapping, the decision was made to provide a list of terms, a specified set of basic
propositions and a researcher-generated example of a concept map. The list of terms was
generated by the researcher and the director of the ensemble for students to utilize in
developing their maps, and this information and template map were placed in the student
packets (see Figure 1). These terms were related information and specific concepts
associated with the 12 pieces studied and performed. All terms came from the program
notes and/or instruction given during the course of the semester. Students were
instructed to complete the basic propositions for all maps and to add as much detail as
possible. Basic propositions included the composer of the piece, the time period in which
the piece was written and the type of composition. Students were allowed the remaining
class time to work on maps for the 12 pieces. At the end of the class period, students
were instructed to place their demographic sheet and questionnaire into the packet with

their completed maps. Demographic material and questionnaires in each packet received
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Figure 1

Template Map and List of Concepts Related to the 12 Compositions

German Lutheran
Cello

Folksong

Baroque

Choral Speaking

Erb

Harpsichord

Slurs

Heinz Zimmermann
Composed 1900-1950
Chorale

20th Century

Schiitz

Bipartite Prelude
Praetorius

Antiphonal Singing
Tenor Solo

Oscar Harmnmerstein {1
Composed 1950-present
Phyllis Zimmerman
Homophony

\J)

P

NAME OF PIECE |

!mpo'ad during

Double-Choir
1818-1893

Georges Seurat
Byzantine Liturgy

Salo
Composed 1750-1800
Spiritual

1873-1943

United States
Compoeed 1850-1500
Metrily We Roll Along
Bach

Distler

Jazz

Rachmaninoff
Composed 1650-1700
Mussorgaky
Dance-like

Composed 1600-1650

{ REHEARSAL TECHNIQUES ,

Germany

Gounod

Bi-tonality

Monteverdi

Liturgy of St. John Chrysostom
Tac

Gabrieli

1840-1893

Sondheim

Fugue

Eastern Orthodox

Unaccented Syncopation
Suing Bass

Motet

Eighth-note Pulse

Early Baroque

Sandburg

Musical Theatre

Space before pairs of 16th notes

Episode
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Composed 1700-1750

Text stress-strong/weak
Renaissance

France

Appoggiatura

Sunday in the Park With George
Messe solennelle de Ste. Cecil
Ave Maria

Brothers Grimm

Polyphony

Communion Hymn

Babbitt

Short-long

Church Slavonic

Romantic

Legato

The All-Night Vigil

Detached

Dynamic Contrast

Into the Woods



the same code as packet materials. Coding of maps and demographic material was done

by the researcher to insure anonymity.

Scoring Procedures

A scoring system, adapted from Novak and Gowin (1984), was developed for the
purposes of this study. In this system, the instructor was primarily interested in three
items of information for each piece—the composer, the time period in which the piece
was written and the type of composition. These elements, referred to as basic
propositions, were awarded two points each, for a total of six points. Maps which
contained extended knowledge related to the first set of basic propositions were given
five additional points. This extension of knowledge was referred to as “Level 1
concepts,” and earned students an additional 5 points for each basic proposition
embellished. Further embellishment of Level 1 concepts was considered “Level 2,” and,
again, embellishment of Level 1 concepts in Level 2 earned students five points for each
basic proposition enhanced. If students continued to display connections correctly related
to the second level of concepts, the map was classified as “Level 3,” and the same scoring
principles were used. Crosslinks, or connections of material among the three initial
elements, indicated a synthesis of information and a link between two basic propositions.
As such, these were awarded 10 points. Errors were indicated by an “E,” one “E” for
each error present in the map. In terms of points earned, students were not penalized by
the presence of errors.

The conductor of the ensemble generated a master set of maps that was utilized in
the scoring of the student-generated maps. Points were totaled for each piece; Level 1, 2

and 3 counts were taken, as well as error and crosslink counts. Each subject’s total score,
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Figure 2

Scoring Example of a Student Generated Concept Map

SINGET DEM HERRN EIN NEUS LIED, BMW 225

Scoring

Propositional Elements: 6
Level One: 10
Level Two: 5
Crosslink: 10
Total: 31

Sample Map: Graduate Music Major
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number of levels reached and error and crosslink counts were entered into the data set.
Both the conductor and the researcher scored the maps to establish interrater reliability.
A sample map, indicating scoring procedures, is given in Figure 2. Additional examples

of scoring are given in Appendix A.

Data Analysis

A Priori Planned Comparisons

Of particular interest was the comparison of the Bach “Singet dem Herrn” with
the remaining repertoire. This piece was designated a priori by the director of the
ensemble as the most challenging piece of literature studied over the semester. To
determine if this piece did significantly differ from the other 11 pieces studied during the
semester, an orthogonal comparison was run, comparing the Bach to the remaining
literature selections. This resulted in a more powerful comparison of the data, rather than

the traditional post hoc analysis utilizing Tukey’s pair-wise comparison procedures.

Data Screening Procedures

Screening of the data set to check for normality was done through residual
analysis, with adjustments made where necessary. Traditionally, between-within analyses
were based on the assumption of compound symmetry, requiring homogeneity of
variance and homogeneity of covariance. However, more recent research involving
Monte Carlo techniques has indicated that this is unnecessarily stringent. A modification
of the compound symmetry, sphericity, is considered to be sufficient in satisfying this
assumption. Since the sample sizes for the between factor were unequal, this was
screened (Stevens, 1992). In addition, screening for outliers, again important due to
sample size, was conducted, utilizing the procedures suggested by Tabachnick and Fidell
(1989). Missing data points were analyzed for patterns, and decisions regarding

estimation or case deletion were made following analysis.
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Relationship of Rehearsal Time to Concept Map Scores

The degree of relationship between the amount of rehearsal time and overall mean
scores for each piece was calculated. Correlational analysis was utilized to establish the
degree of relationship between amount of rehearsal time and overall scores present in the
maps. The hypothesis for this analysis was

Ho, - There is no statistically significant correlation between the amount of

rehearsal time spent on each piece and the overall mean scores for the 12

pieces (p =0, a =.05).

Primary Analysis
The primary analysis for the overall scores on the maps, a three factor, 3 X 2 X

12, two between and one within design, was utilized to partition the variance components
of the overall scores. The between subjects variables were the division represented by the
students in the performing ensemble and preparation of the material. The first
independent variable was comprised of the three levels previously introduced. The
second independent variable, that of preparation, involved two levels, students who
studied the program notes and those who did not. The within-subjects factor was the 12
pieces of music studied over the course of the semester and ultimately performed (see
Table 1); and the dependent variable was the overall scores of the concept maps
generated by the students in the ensemble. This analysis was run through a MANOVA
procedure as a between-within design. The reader is referred to Winer (1971) for a
breakdown of the variance components. The hypotheses for the three main effects and

interactions were
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MAIN EFFECTS
Ho, - There is no statistically significant difference among mean scores for the
three divisions of students (o = .05).
Ho, - There is no statistically significant difference between mean scores for
students who studied the program notes and those who did not (¢ = .05).
Ho, - There is no statistically significant difference among mean scores for the
12 pieces of music (o = .05).
INTERACTIONS
Ho, - There is no statistically significant interaction between division and
preparation (those who studied versus those who did not) in their
influence on mean scores (a = .05).
Ho, - There is no statistically significant interaction between division and
piece in their influence on mean scores (a = .05).
Ho, - There is no statistically significant interaction between preparation (those
who studied versus those who did not) in their influence on mean scores
(o = .05).
Ho, - There is no significant interaction among division, preparation and piece

in their influence on mean scores (¢ = .05).

Analysis of Concept Map Elements
Propositional Elements - Propositional elements were scored for all pieces and

analyzed in two ways. Total scores on propositional elements were analyzed by a three
factor, 3 X 2 X 12, two between and one within design. The between subjects variables

were the division represented by the students in the performing ensemble and preparation
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of the material. The first independent variable was comprised of three levels—graduate
music majors, undergraduate music majors, and undergraduate non-music majors. The
second independent variable, that of preparation, involved two levels—students who
studied the program notes and those who did not. The within-subjects factor was the 12
pieces of music studied over the course of the semester and ultimately performed (see
Table 1), and the dependent variable was the score received for the propositional
elements. The hypotheses for the three main effects and interactions were
MAIN EFFECTS
Ho, - There is no statistically significant difference among mean propositional
scores for the three divisions of students (o = .05).
Ho, - There is no statistically significant difference between mean propositional
scores for students who studied the program notes and those who did not
(o =.05).
Ho, - There is no statistically significant difference among mean propositional
scores for the 12 pieces of music (o = .05).
INTERACTIONS
Ho, - There is no statistically significant interaction between division and
preparation (those who studied versus those who did not) in their
influence on mean propositional scores (o = .05).
Ho, - There is no statistically significant interaction between division and piece
in their influence on mean propositional scores (o = .05).
Ho, - There is no statistically significant interaction between preparation (those
who studied versus those who did not) and piece in their influence on
mean propositional scores (¢ = .05).
Ho, - There is no significant interaction among division, preparation and piece

in their influence on mean propositional scores (o = .05).
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Additional Elements - Levels, error and crosslink counts were calculated for each
student and reported descriptively for each piece, by percentages, with observations of
map characteristics noted and discussed.

In addition to the above analyses, a comparison of propositional elements was
done. It was hypothesized that students would be able to indicate the composer of a piece
easily but would experience greater difficulty identifying the time the piece was
composed and the type of composition. Scores for each of the three propositional
elements were totaled across all pieces for each student and compared by division. This
resulted in a two factor repeated measure analysis. The between factor was the division
by the student, comprised of the previously stated levels, and the within factor was the
total scores for composer, date written and type of composition. The dependent variable

was the total scores for each propositional element. Hypotheses for this analysis were

Ho, - There is no statistically significant difference among mean scores for the
three divisions of students (o = .095).

Ho, - There is no statistically significant difference among mean scores for the
three propositional elements (a = .05).

Ho, - There is no statistically significant interaction between division and

propositional elements in their influence on mean scores (o = .05).
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CHAPTER 4

RESULTS

Data Screening Analysis

Of the 48 sets of maps (one map for each of the 12 pieces studied) generated by
students, seven sets were incompiete. Specifically, two sets were missing a map for only
one piece, two sets were missing two maps, and three additional sets were missing five,
nine and ten maps, respectively. The decision was made to delete those cases missing
more than two maps, as there was not enough information to estimate viable values for
those cases. Of the remaining four sets, the mean score of the individual was utilized in
place of the missing value. This procedure is supported by Tabachnik and Fidell (1989)
as a conservative method of dealing with missing values. As the missing data points were
randomly placed throughout the scores, the possibility of loss in variability was minimal.
Early screening tests showed no difference in the major of music students (e.g.
performance versus education majors) so all music students were collapsed into a single
category and divided by division, graduate and undergraduate. The tests for homogeneity
of variance, utilizing the Bartlett-Box procedures as outlined in Tabachnick and Fidell
(1989) were satisfactory.

Comparison of both the director’s and researcher’s scores yielded an interrater
reliability coefficient of .91. Using the procedures outlined in Crocker and Algina
(1986), this value is in accordance with the reliability ratings reported by Novak and
Musonda (1991).

Complete scoring of the maps generated several outliers which exceeded the
range of scores depicted in box plot analyses. One of these cases proved to be a scoring
error and was corrected. The remaining outliers were present in all three groups, one in

the undergraduate non-music majors, two in the undergraduate music majors, and one in
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the graduate music majors. As these scores were plausible in terms of range of scores,
the decision was made to keep these cases in the data set. Coupled with the
aforementioned deletion of three cases, this resulted in group sample sizes of 10, 21 and
14 for a total sample size of 45. However, three students did not respond to the question
regarding preparation. For the main analysis, the hypotheses for the three main effects
and interactions were
MAIN EFFECTS
Ho, - There is no statistically significant difference among mean scores for the
three divisions of students (o = .05).
Ho, - There is no statistically significant difference between mean scores for
students who studied the program notes and those who did not (o = .05).
Ho, - There is no statistically significant difference among mean scores for the
12 pieces of music (o = .05).
INTERACTIONS
Ho,- There is no statistically significant interaction between division and
preparation (those who studied versus those who did not) in their
influence on mean scores (o = .05).
Ho, - There is no statistically significant interaction between division and
pieces in their influence on mean scores (o = .05).
Ho, - There is no statistically significant interaction between preparation
(thosewho studied versus those who did not) and piece in their influence on
mean scores (& = .05).
Ho, - There is no significant interaction among division, preparation and piece

in their influence on mean scores (o = .05).
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Preliminary analysis (see Table 2) revealed no significant differences between the

self-reported variable for those who prepared versus those who did not (n=42).

Table 2

Analysis of Variance for Map Scores by Division, Preparation and Piece

Source SS df MS F

Between subjects

Division 454.17 2 227.08 3.11
Preparation 36.85 1 36.85 .50
Division X Preparation 29.88 2 14.94 .20
Within 2629.30 36 73.04
Within subjects

Piece 2913.22 11 264.84 12.62%
Division X Piece 342.05 22 15.55 74
Preparation X Piece 122.87 11 14.15 .53
Division X Prep X Piece 393.77 22 17.90 .69
Within Cells 8309.31 396 20.98

* p<.0001

Division differences in this analysis for F (2. 36) = 3.11, p < .057 were also not
significant at the .05 level of significance. The within subject effect of piece, however,

was highly significant (F (11, 396) = 12.62, p <.0001).

43



Since three students did not respond to the question regarding preparation, this
variable was dropped from the final analysis, to maximize the available data. Thus, a

sample size of N=45 was utilized for all subsequent procedures.

Rehearsal Time for Pieces

The selections chosen for the semester varied in length and difficulty. Therefore,
the amount of time spent on each piece varied tremendously. Table 3 presents the amount
of rehearsal time spent, in minutes, during the 44 instructional periods for this performing
sequence. Time was calculated for all minutes spent on the pieces, including verbal
instructions and information related to the pieces, in addition to actual singing time.
Given 50 minutes for each instructional period, the entire amount of rehearsal time
available to the director was 2,200 minutes. Warm-up exercises, which included
vocalizing and specific exercises related to individual pieces, comprised 150 minutes of
the total rehearsal time. Time related directly to the rehearsal of the pieces totaled 1,680
minutes. The remaining 370 minutes were related to information necessary to the
functioning of the organization (e.g., distribution of syllabus, instructions for the choir
exchange, tour and final performance), and a small amount of time was used rehearsing
an additional work that was performed in conjunction with another choral organization in
the music department.

The results clearly indicate that the Bach motet received the largest portion of
total rehearsal time. In fact, the four German compositions comprised nearly 72 percent
of the total rehearsal time. The remaining pieces ranged from 26 to 88 minutes of time,
encompassed between 1.55 and 5.24 percent of the rehearsal time and were only
rehearsed for four to nine rehearsal days, depending on the piece. Not only did the Bach

piece receive the largest amount of rehearsal time, but this piece was also rehearsed 34 of
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the 44 days in the performing sequence. The other German composers—Schiitz, Distler

and Zimmermann—were rehearsed 18, 9 and 12 days respectively.

Table 3

Rehearsal Time in Minutes, Percentage of Total Time and Number of Days Rehearsed for

each Piece

Piece Title Composer  Minutes Percentage  Days
1 Hodie Christus natus est Schiitz 238 14.12 18
2 Fog Zimmerman 26 1.55 4
3 Sunday (S1) Sondheim 45 2.68 4
4 Bogordditse Dévo Rachmaninoff 88 5.24 7
5 Singet dem Herm Bach 718 42.74 34
6 Our Time (S2) Sondheim 62 3.69 7
7 Shenandoah arr. Erb 61 3.63 6
8 Sanctus and Benedictus Gounod 86 5.12 8
9 Lobe den Herren Distler 104 6.19 9
10 Chvalite Gospoda Tschaikowsky 65 3.87 9
11 Mache dich auf Zimmermann 150 8.93 12
12 No One Is Alone (S3) Sondheim 37 2.20 4
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Division and Piece Analysis - Total Scoring Procedure

Scores for all pieces were totaled and entered into the data set. Intercorrelations

for the 12 pieces are presented in Table 4.

Table 4

Intercorrelation Between Pieces - Total Scoring Procedure (n=45)

Piece 1 2 3 4 5 6 7 8 9 10 11 12

1 — 24 .16 .02 .27 .15 6 .26 31* .29 21 .18

2 —  .40* 28 29 49*x 37 44%* (18 23 .39%* 29

3 — .13 20 56 -01 .32¢ -04 -.10 23 .13

4 — .00 .18 4% 31 18 .06 21 .02

5 — .00 -08 .31* -08 .49%* 04 .17

6 — 37*%  .40%* -01 -.03 35% .11

7 — .20 07 .15 .16 .18

8 — 1% 29%  54%* 35%
9 —  31* 44%* 13
10 — 21 42%*
11 —  .30%*
12 —

*p<.05 ** p < .01

The results indicate several significant relationships between pieces, all of them
positive. This could indicate a commonality between elements in some pieces in that the
ability to complete one map may have influenced success on another map. Correlations

may be restricted due to the small sample size and restriction in range.

46



To answer the hypotheses of no differences among group members or pieces
studied, a 2-factor between-within analysis was conducted. Division and piece were the
independent variables, with piece being a within-factor for the 12 pieces studied. Total
score attained on each piece was the dependent variable. Piece means and standard
deviations are presented in Table 5. This table indicates that the Bach selection had the
highest mean score of 17.82, with the lowest score represented by the Distler “Lobe den

Herren” at 7.29.

Table 5
Means and Standard Deviations by Piece (n=45)

Piece Title Mean Standard Deviation
1 Hodie Christus natus est 9.36 6.01
2 Fog 7.96 3.74
3 Sunday (S1) 14.44 5.72
4 Bogoréditse Dévo 12.70 5.57
5 Singet dem Herm 17.82 6.59
6 Our Time (S2) 13.10 4.33
7 Shenandoah 8.58 4.44
8 Sanctus and Benedictus 8.19 4.49
9 Lobe den Herren 7.29 3.36
10 Chvalite Gospoda 10.22 6.33
11 Mache dich auf 10.13 5.44
12 No One Is Alone (S3) 11.89 3.33

47



In addition, the three selections that received the next highest mean scores were
the two Sondheim pieces—"‘Sunday” at 14.44 and “Our Time” at 13.10—and the
Rachmaninoff at 12.70. The next highest mean score was for the third Sondheim
selection, “No One Is Alone,” at 11.89.

To test the relationship between the number of minutes that each piece was
rehearsed during the performing sequence and the overall mean score for each piece, a
correlational analysis was conducted. The number of minutes and mean score for each

piece is presented in Table 6. The hypothesis for this analysis was

Ho, - There is no statistically significant correlation between the amount of

rehearsal time spent on each piece and the overall mean scores for the 12

pieces (p =0, a =.05).
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Table 6
Minutes Spent in Rehearsal and Means by Piece

Piece Title Minutes Mean
1 Hodie Christus natus est 238 9.36
2 Fog 26 7.96
3 Sunday (S1) 45 14.44
4 Bogordditse Dévo 88 12.70
5 Singet dem Herrn 718 17.82
6 Our Time (S2) 62 13.10
7 Shenandoah 61 8.58
8 Sanctus and Benedictus 86 8.19
9 Lobe den Herren 104 7.29
10 Chvalite Gospoda 65 10.22
11 Mache dich auf 150 10.13
12 No One Is Alone (S3) 37 11.89

The correlation between minutes rehearsed and mean score was .62. This was
statistically significant at the .01 level of significance. The coefficient of determination
was .40, which indicates that mapping scores and the amount of time spent in rehearsal
have 40% shared variance.

Group means and standard deviations by piece are presented in Table 6.
Undergraduate non-music majors had the highest mean score for the Bach (14.40) and the
lowest scores on the Schiitz “Hodie” (6.40) and Zimmermann “Mache dich auf” (6.40).

Undergraduate music majors scored highest on the Bach (17.76) and lowest on the Distler
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(6.19). Highest overall, the graduate music majors scored highest on the Bach (20.36)
and lowest on the arrangement of “Shenendoah™ (9.14) and the Distler (9.14). Overall,
scores were higher for all pieces for the graduate music majors than for the two
undergraduate divisions. Highest scores across all divisions were evident in the Bach.
For the main analysis, the hypotheses for the two main effects and interaction
were
MAIN EFFECTS
Ho, - There is no statistically significant difference among mean scores for the
three divisions of students (o = .05).
Ho, - There is no statistically significant difference among mean scores for the
12 pieces of music (o = .05).
INTERACTION
Ho, - There is no statistically significant interaction between division and

piece in their influence on mean scores (o = .05).
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Table 7

Mean Scores for Pieces across Division

Division
Piece Title Undergraduate Undergraduate Graduate
Non-Majors Music Majors Music Majors
(n=10) (n=21) (n=14)

1. Hodie Christus natus est

M 6.40 8.57 12.64

D 295 4.73 790

2. Fog

M 6.80 743 9.57

SD 2.70 3.60 4.26
3. Sunday (S1)

M 12.60 14.29 16.00

SD 642 5.48 5.55
4, Bogordditse Dévo

M 13.65 12.57 12.21

SD 8.27 4.11 555
5. Singet dem Herm

M 14.40 17.76 20.36

SD 4.65 6.31 7.42
6. QOur Time (S2)

M 11.66 13.38 13.71

SD 3.90 4.36 4.65
7. Shenandoah

M 8.70 8.14 9.14

SD 424 4.11 525
8. Sanctus and Benedictus

M 7.20 6.97 10.71

SD 494 4.06 3.99
9. Lobe Den Herren

M 7.00 6.19 9.14

SD 2.79 3.17 342
10. Chvalite Gospoda

M 8.71 9.57 12.29

SD 281 7.59 585
11. Mache dich auf, werde licht

M 6.40 1043 12.36

SD 3.57 534 5.58
12. No One Is Alone (S3)

M 11.30 11.67 12.64

SD 343 337 3.30
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The between-within analysis of variance is given in Table 8. The between-
subjects effect for group was significant F (2,42) = 5.16, p < .01, as was the within effect

for Piece E (11, 462) = 18.29, p <.0001.

Table 8
Analysis of Variance for Concept Maps

Source SS df MS F

Between subjects

Group 701.58 2 350.79 5.16*
Within Cells 2854.71 42 67.97

Within subjects
Piece 4155.20 11 371.75 18.29**
Group by Piece 449.10 22 20.41 .99
Within Cells 9541.96 462 20.65

*p < .01, ** p <.0001

This indicates that a difference among the groups was present, as well as a highly
significant difference among the overall piece means. The graph of the total mean scores
by piece and by division is presented in Figure 3. The interaction of group and piece in

their influence on mean scores was not significant.
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Figure 3
Graph of Map Means by Piece and Division - Total Score Procedure
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Scheffé post hoc analysis was applied to the group means and is presented in
Table 9. This post hoc analysis did not reveal any significant differences despite an

overall omnibus F with p <.01. This was most likely due to the small range in values for

the three groups.
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Table 9
Scheffé Post Hoc Analysis of Group Means

Undergraduate Undergraduate Graduate
Non-Major Music Major Music Major
(n=10) (n=21) (n=14)
Undergraduate 38 9.56
Non-Major
Undergraduate 6.15
Music Major
Graduate
Music Major

*p<.05 **p<.01

To compensate for the small range in overall mean values, a one-factor ANOVA
was run utilizing the sum of total scores for each division. This analysis, yielding the
same result as the between factor F test, was significant, F (2,42) =5.16, p <.01. The
post hoc analysis revealed a significant difference between the undergraduate non-music
majors and the graduate music majors, but no significant differences were found between
the two undergraduate groups nor between the undergraduate music majors and the

graduate music majors.

Contrast Analysis

One of the specific questions of interest was the relationship of the Bach “Singet
dem Herren™ to the remainder of the pieces. To reiterate, this particular piece was the
longest, most difficult piece of literature that the choir worked on during the preparatory

sequence. To answer the question of differences between the Bach and the remaining
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eleven pieces, a contrast analysis was done comparing the Bach piece mean with the

remaining eleven pieces. The results of this analysis are presented in Table 10.

Table 10
Contrast Analysis of Bach to Remaining Pieces in the Repertoire

a R P3 P4 B5 Pe P7 2] P9 PlI0 PII P2

(88}

Score 421 358 650 5715 804 589.6 386 368.36 333 460.1 456 535
Lambda -1 -1 -1 -1 +11 -1 -1 -1 -1 -1 -1 -1
Critical Sums of Squares = 39.08

Contrast Sums of Squares = 2535.26*

*p<.05

The results reveal that of the original 4533.58 attributed to the sums of squares
due to variation by piece, 2535.26 can be attributed to the contrast of the Bach compared
to the remaining 11 pieces. To be significant at the .05 level of significance, the contrast
value must exceed the critical sums of squares (39.08). This indicates that the Bach was
significantly different from the combined effect of the additional 11 pieces in the

repertoire.

Analysis of Concept Map Elements
Propositional Analysis

The propositional analysis studied the three propositional elements—composer,
date piece was composed and type of composition—and made comparisons of these
elements by division, by piece and by element. These three pieces of information were
individually worth two points, which could result in a maximum score of six points for

each piece. Intercorrelations for the 12 pieces are presented in Table 11.
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Table 11

Intercorrelation Between Pieces

Piece 1 3 4 5 6 7 8 9 10 11 12
1 -12 25 06 .09 38*% 24 44%* 52%% 40** 48*%* 26
2 A5 025 260 41% 11 35 22 .13 28 .21
3 — .08 .27  .62*+ -28 .30* .10 .31* .29 31*
4 — 25 15 20 37* 26  .59%* 53%k 34%
5 — A44%% 06 37 -03 42%* 26 .29
6 — -14  48*%* 19 29  45%% 47%*
7 — 34%  44%% 33% 18 .19
8 —  69%* @2%* 5Q%* 5Q%*
9 —  4]** S55%*36%
10 —  50%* 43%x%
11 —  .56%*
12 —
**p<.01

Students were instructed to complete all propositional elements for each piece, and

then to continue to expand their maps as time permitted. As such, the overall scoring

results must be interpreted cautiously, as not all students were able to embellish all pieces
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during their final exam period. To examine the question of possible group, preparation
and piece differences among propositional elements, a second repeated measure analysis
was conducted. The hypotheses for the three main effects and interactions were
MAIN EFFECTS
Ho, - There is no statistically significant difference among mean propositional
scores for the three divisions of students (o = .05).
Ho, - There is no statistically significant difference among mean propositional
scores for students who studied the program notes and those who did not
(o =.05).
Ho, - There is no statistically significant difference among mean propositional
scores for the 12 pieces of music (o = .05).
INTERACTIONS
Ho, - There is no statistically significant interaction between division and
preparation (those who studied versus those who did not) in their influence
on mean propositional scores (o =.05).
Ho, - There is no statistically significant interaction between division and piece
in their influence on mean propositional scores (o = .05).
Ho, - There is no statistically significant interaction between division and piece
in their influence on mean propositional scores (¢t = .05).
Ho, - There is no statistically significant interaction among division, preparation

and piece in their influence on mean propositional scores (o = .05).

The results of this analysis are presented in Table 12, utilizing total points for

propositions as the dependent variable.
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Table 12

Analysis of Variance for Map Proposition Scores by Division, Preparation and Piece

Source SS df MS F

Between subjects

Division 71.18 2 35.59 7.27%*
Preparation 9.14 1 9.14 1.87
Division X Preparation 8.01 2 4.00 .82
Within 176.27 36 4.90

Within subjects
Piece 135.79 11 12.34 11.52%*
Division X Piece 22.11 22 1.00 94
Preparation X Piece 7.64 11 .69 .65
Division X Prep X Piece 46.49 22 2.11 1.97*
Within Cells 424 .42 396 1.07

*p<.0l, **p<.001

This preliminary analysis, similar to the results of the total scoring procedure
revealed no significant differences between the self-reported variable of those who
prepared versus those who did not (n=42). Division differences in this analysis for F
(2,36) =7.27, p < .002 were highly significant. The within subject effect of piece showed
similar results with E (11, 396) = 11.52, p < .001. An interesting finding in this analysis
was the significant three-way interaction. The graphing presentation of the interaction is

presented in Figure 4.
58



Figure 4
Graph of Three-Way Interaction for Propositional Elements
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This figure clearly shows that relationship among mean scores is different for
those students that indicated preparation of some sort as compared to those who reported
no preparation. This discrepancy results in a significant three-way interaction.
Homogeneity of score is more evident in those students who prepared than those students
who reported no preparation. However, given that the main effect of preparation was not
significant this variable was dropped and the analysis re-run to capitalize on the available

data. Piece means and standard deviations are given in Table 13.

Table 13

Means and Standard Deviations by Piece for Propositional Elements (n=45)

Piece Title Mean Standard Deviation
I Hodie Christus natus est 3.98 1.59
2 Fog 4.69 1.13
3 Sunday (S1) 5.47 .89
4 Bogordditse Dévo 476 1.35
5 Singet dem Herm 5.54 .87
6 Our Time (S2) 5.52 .85
7 Shenandoah 4.11 1.57
8 Sanctus and Benedictus 4.29 1.59
9 Lobe Den Herren 3.73 1.42
10 Chvalite Gospoda 437 1.38
11 Mache dich auf, werde licht 4.64 1.37
12 No One Is Alone (S3) 5.49 .97
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As the table indicates, the highest propositional mean score was found for the
Bach (5.54) and the lowest mean score for the Distler (3.73), resulting in a range of 2.81.
The Sondheim pieces were closest in scoring to the Bach, with “Sunday,” “Our Time”
and “No One is Alone™ reporting scores of 5.47, 5.52 and 5.49, respectively.

Table 14 reports the Division means and standard deviations by piece. Again,
highest scores are noted for graduate music majors. The hypotheses for the three main
effects and interactions were
MAIN EFFECTS

Ho, - There is no statistically significant difference among mean propositional

scores for the three divisions of students (o = .05).
Ho, - There is no statistically significant difference among mean propositional
scores for the 12 pieces of music (a = .05).

INTERACTION

Ho, - There is no statistically significant interaction between division and piece

in their influence on mean propositional scores (o = .05).
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Table 14

Mean Element Scores for Pieces across Division

Divigion
Piece Title Undergraduate Undergraduate Graduate
Non-Majors Music Majors Music Majors
(n=10) (n=21) (n=14)

1. Hodie

M 3.20 381 476

SD 1.55 1.33 1.72
2. Fog

M 4.30 4.57 5.14

SD 1.25 1.20 a7
3. Sunday (S1)

M 5.20 5.24 6.00

SD 1.03 1.00 00
4, Bogordéditse Dévo

M 440 471 5.07

SD 1.65 1.10 1.49
5. Singet dem Herm

M 495 5.62 5.86

SD 1.12 81 54
6. Qur Time (S2)

M 486 5.62 5.86

SD 1.00 8l 54
7. Shenandoah

M 3.80 4.00 4.50

SD 1.75 1.55 1.51
8. Sanctus and Benedictus

M 3.20 4.10 5.36

SD 1.69 141 1.15
9. Lobe Den Herren

M 3.20 348 4.50

SD 1.03 147 1.35
10. Chvalite Gospoda

M 3.86 4.10 5.14

SD .68 141 1.46
1. Mache dich auf

M 3.70 471 5.21

SD 1.77 1.19 98
12. No One Is Alone (S3)

M 5.00 548 5.86

SD 141 .87 54

62



The between-within analysis of propositional elements is reported in Table 15.
The between-subject effect of group was significant (F (2, 42) =9.13, p =.001), showing
stronger evidence of group differences than the total score analysis. The within effect of

piece was also highly significant (F (11, 462) = 14.89, p = .0001).

Table 15

Analysis of Variance for Total Propositional Element Scores by Division and Piece

Source SS df MS F
Between subjects

Division 94.61 2 5.18 9.13*

Within Cells 217.66 42 5.15

Within subjects

Division 188.14 11 17.10 14.89%*
Group by Piece 20.38 22 .93 .81
Within Cells 530.63 462 1.15

*p<.0l, **p<.001

The group by piece interaction was not significant in this analysis. Graphic depiction of

the propositional mean scores by division and piece are presented in Figure 5.
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Figure 5

Graph of Propositional Means by Piece and Division
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The Scheffé post hoc analysis, similar to the total score procedure, did not reveal
any significant differences in mean comparisons between division scores. The Scheffé

analysis is presented in Table 16.
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Table 16
Scheffé Post Hoc Analysis of Group Means

Undergraduate Undergraduate Graduate
Non-Major Music Major Music Major
(n=10) (n=21) (n=14)
Undergraduate 08 1.58
Non-Major
Undergraduate 1.41
Music Major
Graduate
Music Major

As in the previous analysis, to compensate for the small range in overall mean
values, a one-factor ANOVA was run utilizing the sum of total scores for each division.
This analysis, yielding the same result as the between factor F test, was significant, F
(2,42) =9.13, p.<.05. The post hoc analysis revealed a significant difference between
the undergraduate non-music majors and the graduate music majors and the
undergraduate music majors and the graduate student majors but no difference between
the undergraduate groups.

As the three propositional elements differed in terms of prior knowledge available
to students (i.e., composer information was readily available to students throughout the
semester, as pieces were frequently identified by the composer) and propositional
elements were not deemed to be at the same levels of difficulty (i.e., composer should be
easier for students to remember than the date or time period in which a piece was
composed), an analysis of elements was deemed appropriate.

To study differences among the number of points earned for the three basic areas,

65



total points for composer, date piece was written and type of composition were scored
across all pieces for all students and comparisons made for groups and elements. A one
between and one within factor analysis yielded the following means and standard

deviations, presented in Table 17.

Table 17
Means and Standard Deviations of Total Scores on Elements By Division

Division
Proposition Undergraduate Undergraduate Graduate
Non-Major Music Major Music Major
(n=10) (n=21) (n=14)

Composer

M 20.20 22.38 22.21

SD 4.57 1.96 2.16
Date Composed

M 10.60 13.71 19.86

SD 3.81 6.58 5.11
Type of Composition

M 16.30 19.57 20.93

SD 4.50 2.84 2.27

The expected results indicate mean scores were highest for the composer of the
piece, with little variation displayed across division. The next highest set of scores was
generated for the type of composition, with more discrepancy noted among division, and
the lowest scores, as anticipated, were for the date or period in which a piece was
composed. This would be expected as information given about the dates and period
surrounding a piece were given only one or two times during the course of the
preparatory sequence, whereas the type of composition was referred to more frequently
during the rehearsal of any given piece. As stated earlier, the composer was frequently

utilized in identifying the selection and was utilized as frequently as the actual title of the
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piece. Hypotheses for this analysis were
MAIN EFFECTS
Ho, - There is no statistically significant difference among mean scores for the
three divisions of students (o = .05).
Ho, - There is no statistically significant difference among mean scores for the
three propositional elements (a = .05).
INTERACTION
Ho, - There is no statistically significant interaction between division and

propositional elements in their influence on mean scores (a = .05).

The repeated measure analysis of variance found a significant difference among
group means F (2, 42) = 9.92, p <.0001, among elements F (2, 84) = 40.37, p <.0001
and for the group by proposition interaction E (4, 84) = 4.67, p <.002. The repeated

measure analysis of variance is presented in Table 18.
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Table 18

Analysis of Variance for Division by Propositional Elements

Source SS df MS F

Between Subject

Division 493.45 2 246.72 9.92%*
Within 1044.52 42 24.87

Within Subject
Proposition 987.22 2 493.61 40.37**
Division X Prop 228.58 4 57.15 4.67*
Within 1026.96 84 12.23

*p<.001, ** p <.0001

To follow up this analysis, post hoc comparisons were run on division, utilizing
the Scheffé procedure. These results are presented in Table 19. All pairwise comparisons
were significant at the .01 level of significance. This indicates that differences were
found between undergraduate non-music majors and undergraduate music majors,
undergraduate non-music majors and graduate music majors and for undergraduate music

majors and graduate music majors.
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Table 19
Scheffé Post Hoc Analysis of Group Means for Propositional Elements

Undergraduate Undergraduate Graduate
Non-Major Music Major Music Major
(n=10) (n=21) (n=14)
Undergraduate 16.59%* 59.77**
Non-Major
Undergraduate 22.55%*

Music Major

Graduate
Music Major

The total scores for the propositional elements were based on a total of 45 scores.
The post-hoc analysis for this main effect utilized Tukey"s procedure for making pair-
wise comparisons. The results of this analysis are presented in Table 20 and indicate that

pair-wise comparisons were significant for all pair-wise combinations.
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Table 20

Tukey Post Hoc Analysis of Means for Propositional Elements (n=45)

Composer Period Piece Type of
Was Written Composition
Composer 13.68** 5.31**
Period 8.36*%*
Type of
Composition

*p<.05  **p<.0l

The significant interaction warranted a closer look at the cell means for this

analysis. The graph of the cell means is presented in Figure 6.
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Figure 6
Graph of Cell Means for Propositional Elements
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The test of simple main effects consisted of three one-way ANOVAs comparing

the division means across levels of the propositional elements. These analyses revealed

no significant differences among mean scores for composer F (2,42) =2.26, p > .05.

However, the analyses for the period in which the piece was written and the type of

composition were both significant, with F(2,42) = 10.03,p < .01 and F2.42) = 6.91, p <

.05, respectively. These analyses are presented in Table 21.
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Table 21

Test of Simple Main Effects for Composer, Date Composed and Type of Composition

COMPOSER

Source SS df MS F
Division 35.00 2 17.50 2.26
Within 32491 42 7.74

DATE COMPOSED

Source SS df MS F
Division 128.89 2 64.45 6.91%
Within 391.91 42 9.33

TYPE OF COMPOSITION

Source SS df MS F
Division 585.32 2 292.66 10.03**
Within 1225.92 42 29.19

*p < .05, ** p< 01
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Pairwise comparison of the differences between means for division revealed
significant differences between undergraduate non-majors and graduate music majors and
undergraduate music majors and graduate music majors, but no difference between
undergraduate music and non-music majors. Post-hoc analysis for the type of
composition revealed only one significant pair-wise combination between undergraduate

non-music majors and graduate music majors.

Levels, Crosslink and Error Patterns

To understand components evident in maps, the entire set of maps (n=48) was
utilized to compute percentages of levels, crosslinks and error patterns that were present.
This descriptive data revealed that students were able to supply a great deal of

information beyond the initial propositional elements.
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Table 22
Level Percentages by Piece for All Students

Piece Title Composer Level Level Level

One Two Three
1 Hodie Christus natus est Schiitz 54.60 10.40 0.00
2 Fog Zimmerman 52.10 0.00 0.00
3 Sunday (S1) Sondheim 85.40 16.70 0.00
4 Bogordditse Dévo Rachmaninoff 8540 8.30 0.00
5 Singet dem Herrn Bach 93.80 20.80 2.10
6 Our Time (S2) Sondheim 83.30 8.40 0.00
7 Shenandoah arr. Erb 64.60 2.10 0.00
8 Sanctus and Benedictus Gounod 5420 2.10 0.00
9 Lobe Den Herren Distler 66.70 2.10 0.00
10 Chvalite Gospoda Tschaikowsky 70.80 840 0.00
11 Mache dich auf Zimmermann 68.80 10.40 0.00
12 No One Is Alone (S3) Sondheim 89.60 2.10 0.00

Mapping levels indicated that most students were able to generate concepts at
Level 1 for the Bach (93.8%), and 20.8% of all students were able to go into Level 2 on
that particular piece. Level 3 was only evident on the Bach (2.1%).

Crosslink and error pattemns were also evident in the maps. These percentages are
given in Table 23. The linking of information across elements was limited. This may
have been due to the lack of time that students had to complete maps. Highest crosslink

rates were once again found with the Bach motet.
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Table 23

Crosslink and Error Percentages by Piece for All Students

Piece Title Composer Crosslinks Errors
1 Hodie Schiitz 2.10 56.30
2 Fog Zimmerman 0.00 33.40
3 Sunday (S1) Sondheim 4.20 16.70
4 Bogordditse Dévo Rachmaninoff 2.10 35.40
5 Singet dem Hermn Bach 12.50 33.40
6 Our Time (S2) Sondheim 0.00 8.40
7 Shenandoah arr. Erb 0.00 16.70
8 Sanctus and Benedictus Gounod 0.00 14.60
9 Lobe Den Herren Distler 0.00 35.50
10 Chvalite Gospoda Tschaikowsky 2.10 39.60
11 Mache dich auf Zimmermann 0.00 14.60
12 No One Is Alone (S3) Sondheim 0.00 4.20

Errors were evident in all maps, with the highest error rates found in the Schiitz

piece, followed by the Distler, the Tschaikowsky, the Rachmaninoff and the Zimmerman

“Fog.” Individual analysis of these errors revealed that most misconceptions were related

to dates, the period of time in which a piece was composed and. in the Schiitz, confusion

over the type of piece and stylistic elements.
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CHAPTER 5

DISCUSSION AND RECOMMENDATIONS

The research question in this study addressed the issue of the usefulness of

concept maps as an assessment practice designed to give evidence of cognitive learning

following a preparatory sequence in a performing ensemble. Specifically, the research

questions addressed in this study were the following:

1.

Will concept maps discriminate among groups of students within a

performing ensemble?

a. Will student scores in a performing ensemble at the university
level differ across undergraduate music majors, undergraduate
non-music majors and graduate music majors?

b. Will preparation (i.e. studying or review of related elements)
affect scores on maps?

What elements are present in the student-devised maps, and how are these

elements related to the individual pieces and to the rehearsal time?

a. Are concept maps sensitive to differences among pieces in terms
of overall scores?

b. [s there a relationship between rehearsal time for a given piece and
complexity of maps generated by students?

c. What specific elements are evident in student-generated maps, and
is there a relationship among groups or among pieces?

d. Are errors present in maps generated by students, and is there a

relationship among groups or among pieces?
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The mapping procedure was able to discriminate among students in the ensemble.
For the total mapping procedure, statistical differences were found between
undergraduate non-music majors and graduate music majors. This was an expected
result. However, there were no statistically significant differences found between the two
undergraduate groups (music and non-music majors) and the undergraduate music majors
and the graduate music majors. This was not expected but could be explained in at least
two ways. The differences between undergraduate non-music majors and undergraduate
music majors may not be extensive due to the fact that all undergraduates who
successfully audition for an ensemble of this caliber will have an extensive background in
music regardless of whether music is chosen as the primary choice of study. The second
possible explanation for these results may be the limitation of time, which did not allow
for the display of differences to appear in the maps. In other words, time may have
prevented some students from completing all maps utilizing all available knowledge.

Preparation did not appear to affect the scores for the total scoring procedure.
However, this variable was based on self-report and there was no way to discern how
much or how little students prepared for the mapping exercises. It is important to note
that all terminology presented to students had been discussed at some point during the
preparatory sequence. Basic elements were present in most maps, but depth of structure,
which could be related to prior study, might show significance if students were allowed
more time to construct maps.

Analysis of map elements showed extreme sensitivity to differences among pieces
in terms of overall scores. The Bach motet showed the greatest amount of information
gained and certainly commanded the majority of the rehearsal time during the preparatory
sequence. Both students and director indicated that the Bach motet was the selection in
which they learned the most over the course of the semester.

Time spent on pieces in rehearsal was significantly and positively correlated with

the overall scores on pieces. An interesting element of this analysis was the fact that the
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Sondheim pieces generated the second highest set of scores overall. These pieces were
linked to stories and pictures presented in class and with a rehearsal strategy utilizing
verbal imagery. This music was also familiar to the students, drawing from American
musical theater, and the text, in English, seemed to draw an affective or emotional
response from the choir. The relationship between literary connections, use of imagery
and salience of the piece to the ensemble and how this relates to overall scores on maps
was not explored in this study but would be an interesting exploration for future research.

The second analysis, run on the propositional elements, dealt with information
that all students had the opportunity to complete. The differences among the three
divisions were highly significant with significant pair-wise comparisons between
graduate students and both groups of undergraduates but, again, no differences between
the undergraduate groupings. Again, for this basic set of information, differences
between the two undergraduate divisions may have been due to time factors or the high
caliber of students in the course.

Differences among all three propositional elements were evident in the results of
this analysis. Most students were successful in identifying the composer of the piece,
which was expected. Results of the date or period in which each piece was written
showed the lowest mean scores, also expected, with significant differences between
graduate students and both divisions of undergraduates, but no differences between the
two groups of undergraduates. Students were more successful in identifying the type of
composition, but differences here were only evident between graduate students and
undergraduate non-music majors. These results support the preceding analyses.

The proportion of levels present in the maps clearly favored the Bach motet, with
93.8% of students generating additional information at Level 1 and 20.8% at Level 2.
Level 3 was only evident on the Bach. This may be attributed to the complexity of this
work and the time spent in rehearsing this piece. Additional information was present,

overall, in greater quantity for the four German selections, again supporting the overall
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score analyses and the time spent on the pieces during the rehearsal sequence. Crosslinks
were not common but, again, they were most evident in the Bach motet. Again, this may
have been due to time limitations. Errors were found in all pieces, mostly related to the
date or period in which the pieces were composed. This was evident in the lower scores
on this particular propositional element.

The results of this study indicate that this technique was useful in that it provided
a sensitive measure of cognitive information for the ensemble members and provided
useful feedback to the director in terms of misconceptions in understanding of
terminology, facts and concepts presented during the course of the semester. Mapping
gave ensemble members an opportunity to integrate prior knowledge and relate it to the
repertoire studied during the semester. Qualitative information gained from informal
interviews with members indicated that they felt the technique was useful in organizing
and in understanding the breadth and depth of information they had learned. This
mapping experience also promoted an awareness of the cognitive aspects of the class.
One member commented that, before engaging in the mapping experience, she was not
aware of how much she had actually learned in addition to the performance aspects of the
music.

The sensitivity of the maps was clearly evident in that graduate students showed a
broader knowledge base in all areas, which was expected. While overall scores did not
reveal statistically significant differences among the two undergraduate groups,
propositional analysis revealed that undergraduate music majors did show greater
strengths in the area of dates and type of composition as compared to undergraduate non-
majors. The former observation was not unexpected, in that undergraduate non-music
majors who are selected for an auditioned ensemble clearly display a high degree of
musical skill, which would indicate a strong background in the area of music. As such,
the homogeneity of the undergraduate students would reduce the power of finding

differences.
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Future Research

This study had several limitations that can be addressed in future research efforts.
The first of these is related to the construction of the maps. Students only received a
cursory introduction to mapping. Even with the example provided, few students, similar
to results reported by Schick (1991) and Trowbridge and Wandersee (1994), utilized
linking words, established a clear hierarchical construction or established crosslinks.
Students generally favored linear construction, which has been shown to be a common
presentation in the maps of novices. Novak and Gowin (1984) indicated that those
familiar with the domain can easily interpret maps without linking words, but the use of
linking words does provide a measure of how the student connects the propositional
elements and concepts. This would be most critical for the third propositional element in
this study related to the type of piece and the elements and rehearsal strategies utilized.
The first two propositions dealt with information related to the individual composers and
the dates the pieces were composed. The clarity of nodes connected in these areas was
greater than in the third propositional area. If one considers that mapping is a skill that
needs to be developed over time (Surber. 1984), then continued instruction in the
construction of maps, followed by increased opportunity to practice this skill, should
result in better constructed maps.

The second issue, related to the first, is the element of time. With only one class
period available for students to complete maps, time must be considered as a factor in the
overall mapping scores. The propositional analyses could be considered more valid
indicators of the overall group in that students were asked to complete all propositional
elements, but time may have prevented many students from completing maps, thus
lowering scores and misrepresenting the overall amount of knowledge for any individual
student. Future work utilizing this technique should allow ample time for students to

complete maps. This could be accomplished by allowing students to work on maps
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outside of class time (i.e., individual projects) or focusing on only a portion of the
repertoire, thus limiting the number of maps that students construct at the end of a
semester.

Additionally, the scoring system needs to be refined. While this study provided a
basic system of scoring, refinements in terms of establishing linking words and awarding
points only for valid linkages between concepts would allow for even greater sensitivity
in interpretation and understanding. The evolution of more complete scoring systems is
clearly evident in the literature of the sciences, which have utilized and researched this
technique for the last two decades. As more studies investigate the use of this technique
in the arts, the scoring system should evolve in this domain as well.

This study did not provide a control for prior knowledge. A pre-post mapping
study would allow for control of this variable and provide a more powerful test of actual
learning that was gained from the chosen repertoire. Such a study would enable students
to integrate prior knowledge of a given composer, understanding of interpretation for a
given period and general learning strategies related to given periods, prior to the
introduction of the actual music. This type of experience would be extremely useful in
focusing student awareness of how prior knowledge is linked to a new set of repertoire
and might result in increased efficiency of rehearsal time.

However, the use of this technique is clearly a valuable asset to the assessment
practices of instructors who teach performance based classes. Lehman (1992), Brophy
(1993), Gray (1993), and McCoy (1991) advocate the inclusion of assessment measures
that are cognitive in focus and will support and reinforce learning in the music classroom.
Authentic assessment and the need for cognitive criteria are clearly needed in the arts.
Concept mapping provides a sensitive measure of student thought and organization of
concepts. This device provides both summative and formative assessment in the
classroom.

The uses of this technique are clearly adaptable to other areas of music education,
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both in the overall learning process and as a method of assessment. This type of
technique would be extremely useful for graduate students majoring in conducting. By
changing the propositional elements, conducting students could incorporate their
knowledge of a given composer, general rehearsal strategies and specific strategies aimed
at valid interpretation of a given work. Incorporating this technique prior to the
introduction of a piece of music would provide both novice and expert conductors a
visual template of how to interpret, plan and proceed with the learning sequence. This
could be used by students to prepare for their own conducting experiences or as a means

of assessment following a course in conducting.

Conclusion

The usefulness of the concept map has an extensive history in the literature of
several educational domains, especially science and reading. The purpose of this study
was to explore the usefulness of this technique, specifically as an assessment tool, in the
performing arts. This study was successful in pointing out the possibilities of this
technique, but clearly revision and refinement are necessary. The emphasis on
accountability in our teaching, connected to the accountability of arts programs, and the
new focus on cognitive principles of instruction demand that we continue to look for
methods of assessment that provide an individualized look at the student. Mapping is an
effective tool that allows the student to access cognitive components and cognitive
structure of a given domain, which in turn enhances the instructor’s ability to modify
instruction and correct misconceptions. The results of this study certainly warrant

continued investigation of th's technique for the performing arts.
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