PAPER
THE STUDENT CONFERENCE: A MODEL OF AUTHENTIC ASSESSMENT

The Student Conference:
A Model of Authentic Assessment

http://dx.doi.org/10.3991/ijep.v4i2.3445

T. L. Larkin
American University, Washington, DC USA

Abstract—In the global marketplace, the ability to com-
municate, both orally and in writing, is a skillset demanded
by employers. Unfortunately, typical academic exercises
that involve written and oral communication are often just
that ... academic exercises. To provide a more authentic and
robust experience, a student conference activity has been
developed for use in a second-level physics course entitled
Physics for a New Millennium (PNM) at American Universi-
ty (AU). This activity involves writing a formal research
paper using professional guidelines. In addition, students
present their research paper during a class event modeled
after an actual professional conference. A focus of this paper
is to discuss the assessment strategies developed for the con-
ference paper activity. A major goal of the assessment strat-
egies designed for the conference paper and the associated
presentation is to better capture (and then assess) what stu-
dents are actually learning in the course. This paper will
provide an overview of the student conference paper activity
with emphasis on its value as an alternative assessment tool.
To that end, a synopsis of how the conference paper activity
has been designed will be shared. This synopsis will begin
with a general discussion of assessment, assessment meth-
ods, and the “language of assessment.” Following this syn-
opsis a model of non-traditional assessment using the stu-
dent conference paper will be highlighted. Subsequently a
description of the course curriculum and the specific struc-
ture for the writing activity will be outlined as they relate to
the learning outcomes for the course. Shadowing the presen-
tation of the course-specific learning outcomes, a description
of the strategies used to uncover student learning will be
shared. These strategies provide an opportunity for multiple
assessment “snapshots” to be made throughout various
phases of the learning process. To illustrate these snapshots,
examples from actual student work will be presented and
discussed. The assessment strategies developed for the stu-
dent conference paper can be used as an alternative, or as a
supplement, to more traditional pencil and paper examina-
tions, quizzes, and homework assignments. Whether used as
a stand-alone assessment tool or coupled with more tradi-
tional measures, the model presented here can provide an
enhanced and more authentic way to capture what students
are actually learning while the learning is taking place.

Index Terms—Alternative assessment, assessment models,
authentic assessment, formative assessment, learning goals
and objectives, learning outcomes, student writing, written
and oral communication.

[. INTRODUCTION

How can we really assess what students are learning?
What can we learn from traditional assessment measures?
Do traditional assessment measures really provide us with
a robust picture of what students are learning throughout
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all facets of the learning process? Questions such as these
provide the motivation for this paper.

Studies on teaching pedagogies have clearly demon-
strated that traditional techniques often put students in a
role of passive rather than active learning [1 — 5]. Fur-
thermore, more traditional methods have been shown to be
very inadequate in terms of promoting deep learning and
long-term retention of important concepts [6 — 9]. Stu-
dents in traditional classrooms often acquire most of their
knowledge through passive classroom lectures, textbook
reading, and the internet. Passive learning routinely results
in students merely trying to learn and regurgitate what the
teacher and textbook are telling them. A discouraging fact
is, after instruction, students often emerge from our clas-
ses with serious misconceptions [10 — 16]. Writing can be
used to effectively help students confront their misconcep-
tions. In addition, formal writing strategies can provide
essential “snapshots” to help uncover what students are
really learning as the learning is taking place.

Traditional examinations and quizzes merely provide an
assessment marker after a segment of material has been
covered in class. While important as a point for charting
progress, these forms of assessment do little to uncover
what is actually taking place in the mind of the learner.
Astin [17] argues that as professors, we may think that
we’ve given a very stimulating and thought-provoking
lecture, without ever really knowing how much of it was
actually understood by the students, how much was re-
tained, or whatever other kinds of effects it may have had
on the students. While traditional examinations and quiz-
zes may provide us with some information about what
students are learning, this more summative type of feed-
back really comes a little too late. A carefully crafted writ-
ing activity or set of activities can provide a more forma-
tive and authentic assessment of student learning; and,
give students and professors time to correct any miscon-
ceptions or flaws in reasoning as the learning is ongoing.
The particular writing-based assessment activity to be
showcased in this paper was developed for use in a se-
cond-level physics course for non-majors. Before discuss-
ing the writing activity, some details about the course set-
ting will be presented.

II. COURSE STRUCTURE AND SETTING

A second-level physics course for non-majors entitled
Physics for a New Millennium (PNM) at American Uni-
versity (AU) serves as the setting for this project. De-
signed by the author, this course is taught in an interactive
studio/workshop format. Numerous projects and studies
within the domain of Physics Education Research (PER)
have pointed to the importance and value of using a learn-
er-centered, activity-based environment. A significant

http://www.i-jep.org



PAPER
THE STUDENT CONFERENCE: A MODEL OF AUTHENTIC ASSESSMENT

outcome of these and other PER studies is; in comparison
to more traditional instructional strategies, student concep-
tual understanding and problem-solving ability is en-
hanced within an activity-based learning environment [18
- 25].

PNM is a course that many students take to satisfy the
university’s General Education requirements towards
graduation. A unique element of the PNM course is its
active learning format along with its focus on student writ-
ing as an alternative method of assessment. This form of
assessment is in contrast to more conventional classroom
measures and to numerous research-based normalized
tests and surveys such as the Force Concept Inventory
(FCI), the Force-Motion Concept Evaluation (FMCE) the
Mechanics Baseline Test (MBT), and others [26 — 31].

All students enrolled in PNM have taken a first-level in-
troductory physics course with a laboratory component.
The curriculum for the second-level PNM course includes
the following topic areas (which are quite typical in any
second-level course): sound and waves, electricity and
magnetism (E & M), light and color, optics, and (time
permitting) introductory modern physics. The course con-
sists of one 75-minute period each week where course
content is delivered in an interactive lecture format. The
second weekly period is 150 minutes in length. The dou-
ble-length period is designed to give students a good deal
of time to perform hands-on activities and experiments
within a team-based environment. Because of the unique
nature of the course, class size is limited to 16 students.

The non-traditional design and structure of the PNM
course lends itself well to the development and use of al-
ternative and perhaps more authentic assessment
measures. Before discussing the assessment measures
developed for use in the PNM course, a brief overview of
the language of assessment will be shared. The intent of
this overview is to provide a framework for assessment
development and use at the individual course level and
beyond.

III. LANGUAGE COMMON TO ASSESSMENT

At the heart of assessment is student learning. Within
the academy, whether at the course-, department-, pro-
gram-, or institution-level, assessment is the name of the
game. Institutions are responsible for providing assess-
ment data, results, etc. to whatever accreditation agency or
body is applicable. As faculty member, it is easy to some-
times think of assessment as “something we have to do for
accreditation purposes.” While this is certainly a true
statement, assessment should be much more than that. If
properly framed, assessment plan can serve a multitude of
purposes.

The focus of any plan should be the assessment of stu-
dent learning. As part of this plan we need to ask: Are
our students learning what we intend for them to learn;
and, what evidence do we have to document that this
learning has actually taken (or is taking) place? While on
the surface of things this might seem like a relatively easy
question to answer. In practice, however, providing evi-
dence of student learning takes careful thought and plan-
ning in order to create a blueprint that does more than just
satisfy an institution’s need for some data for their report
to an accrediting body.

The language of assessment includes such terms as
learning goals, learning objectives, and learning out-
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comes. Goals and objectives are very similar to one an-
other. They essentially describe the intended scope and
expected results of a teaching activity, course, or program.
Goals express intended outcomes in general terms and
objectives express them in specific terms [32]. A learning
outcome refers to a statement that describes what the
learner is to have achieved and can reasonably and relia-
bly demonstrate by the end of a teaching activity, course,
or program.

Measures to assess student learning typically fall into
one of two categories: direct or indirect. A direct meas-
ure is one that “directly” evaluates student learning [33].
Direct measures include the use of actual student work
and include items such as an

* exam Or quiz,
* class assignment, project, report, etc.
e work-related task,

* interaction with a client (perhaps as part of an inde-
pendent study or cooperative learning experience), or
a

* musical or other performance.

It is not sufficient to simply use grades alone as a meas-
ure of student learning. Instead what is needed is a set of
criteria used in the assessment, a clearly-framed analysis
and discussion of results, and a feedback loop that can be
linked to a specific department’s program, general educa-
tion, and/or the decision-making process at the institution-
al level. Simply reporting that X% of the students got A’s,
Y% got B’s, etc. is not a sufficient direct measure of stu-
dent learning.

An indirect measure of student learning is based on a
report of perceived student learning [34]. Indirect
measures can also provide information regarding how
what a student has learned is valued by a specific stake-
holder or set of stakeholders. For example, this infor-
mation might come in the form of a report from a supervi-
sor on an independent study project, a cooperative learn-
ing, or other work experience. Indirect measures provide
additional information but are not as strong as direct
measures in terms of truly capturing what a student has
learned. In addition, indirect measures often involve an
interpretation of an evaluation by a supervisor, or an as-
sumption regarding just what the evaluation represents.

The next section provides a brief description of the
PNM course format. Included within this description is a
presentation of the learning outcomes for the course along
with the associated direct measures used to assess the
learning outcomes.

IV. THE PNM COURSE FORMAT

Throughout a given semester, students in the PNM
course have an opportunity to perform numerous hands-on
activities designed to give them multiple opportunities to
interactively engage with the course content. The topics
explored within the PNM curriculum are fairly typical to
any second-level introductory physics course and were
briefly presented earlier.

The format for the PNM course stresses teamwork
throughout all activities. Some activities are structured in
a more traditional lab format, while many are structured in
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Figure 1. Teams of students working with electric circuits.

Figure 2.

Student teams investigating standing waves on a string.

such away so as to provide students with an opportunity to
pursue inquiry and investigation using a variety of tech-
niques. Whether students are investigating sound waves in
air, building a motor, or learning about light and color, a
team approach takes center stage. Fig. 1 and 2 provide an
illustration of how the classroom is structured based on a
team environment.

Regardless of the activity, the class as a whole func-
tions as a team. The team does not move on to a new ac-
tivity until all class members have completed a particular
activity. The end result is as individual teams of students
finish an activity, they move into the role of teaching as-

TABLE L.

sistants, working to ensure that all of their classmates have
fully completed a task or set of tasks. In this way, every-
one’s class time is utilized to the fullest extent possible. In
addition, moving into the role of teaching assistant really
aids students in solidifying their own understanding of the
concepts central to each activity or set of activities. In-
structor observation of the students at work in this type of
team environment provides multiple data points for more
authentic and holistic views of what the students are actu-
ally learning as the learning is taking place.

In terms of measuring what students are actually learn-
ing, the following subsection provides a look at the learn-
ing outcomes, objectives, and assessment measures used
in the course. This information is shared with the students
on the first day of class. In addition, frequent reminders of
outcomes and objectives are made throughout the semes-
ter.

A. Overview of Learning Outcomes and Assessment
Measures

On the course syllabus students are provided with de-
tails regarding the learning outcomes and associated as-
sessment measures. The learning outcomes for the course
are highlighted in Table 1.

Learning outcomes 1 - 8 are presented on the course
syllabus in a very broad and generalized way. Table II
builds on these learning outcomes by providing a specific
set of learning objectives that are connected to each learn-
ing outcome. For clarity, the numbering scheme used in
Table II corresponds to the numbering of the learning out-
comes in Table I.

Table III highlights the assessment measures associ-
ated with the learning outcomes for the course. Again,
this information is provided to the students through the
course syllabus. Once again, the numbering scheme
shown in Tables I and II is used.

Over and above the many opportunities to interactively
engage with the course content through hands-on activi-
ties, the students also have a more unique opportunity to
interact with the material. This opportunity comes in the
form of preparing and presenting of a formal scientific
research paper at a conference held on the last day of
class. In the following section a presentation of the con-
ference paper activity is shared along with its use as a
direct measure of assessment.

COURSE-SPECIFIC LEARNING OUTCOMES

Learning Outcome

1. Know basic physics terms.

2. Understand that units must be included when presenting or describing physical data and/or results.

3. Understand fundamental physical concepts and principles.

4. Understand appropriate problem solving techniques and methodologies.

W

. Apply fundamental physical laws and principles.

6. Interpret and draw motion graphs.

. Synthesize processes for obtaining a solution to a unique conceptual or numerical problem or situation.

o] 3

. Appreciate physics.
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TABLE II.
OBJECTIVES ASSOCIATED WITH LEARNING OUTCOMES

Objectives Specific to Learning Outcome

1.1 Writing a definition of a specified term.

1.2 Providing the term that best fits a particular context.
1.3 Selecting the best term when given a definition.

1.4 Distinguishing between scalar and vector quantities.
1.5 Identifying the appropriate usage of a specified term.

2.1 Converting from the SI to the British system of units and vice versa, using learned techniques.
2.2 Distinguishing between units of various physical quantities.

2.3 Recognizing the appropriate unit for a given term.

2.4 Expressing proper units with each numerical result or data obtained through direct measurement.

3.1Selecting the appropriate law or relationship given a physical description of a situation.

3.2 Writing a description of a particular law or principle.

3.3 Recognizing an appropriate concept or principle for a given task.

3.4 Citing examples which exemplify fundamental laws and principles.

3.5 Relating fundamental laws and principles to given physical situations in the classroom and laboratory.

3.6 Writing a professional paper on a topic which involves the role physics has played (or is playing) in terms of the development of some aspect
of our highly technological society and that can be linked to a topic(s) covered in the course.

4.10utlining problem solving methodologies.

4.2 Recognizing appropriate uses of problem solving techniques.

4.3 Recognizing improper uses of problem solving techniques.

4.4 Explaining one’s choice of problem solving methodologies.

4.5 Applying diverse modes of inquiry and critical reasoning to gather data and solve problems.

5.1 Distinguishing between appropriate and inappropriate applications of physical laws and principles.
5.2 Formulating solutions to problems based on appropriate laws and principles.

5.3 Solving problems that require the application of physical laws and principles.

5.4 Applying principles to new and different problem solving situations.

5.5 Demonstrating appropriate problem solving techniques.

6.1Drawing a graph of a particular motion of interest and determining its slope and y-intercept.
6.2 Describing the motion of an object in a given graphical representation.

6.3 Making interpretations based on a given graphical representation.

6.4 Selecting the graphical representation which best illustrates a given situation.

7.1 Using laws, principles, and concepts correctly and effectively.

7.2 Devising appropriate problem solving sequences leading to the solution of a unique problem.

7.3 Reorganizing given information into logical problem solving sequences.

7.4 Justifying the steps taken to solve a conceptual or quantitative problem.

7.5 Integrating various concepts learned into an effective problem solving strategy.

7.6 Demonstrating an understanding of the structures, patterns, principles, and values that affect the organization of societies and the relationship
between the individual and society (with an emphasis on technology and its relationship to the individual and society).

7.7 Integrating problem solving and critical thinking skills using quantification, statistical analysis tools, and computer data manipulation.

8.1 Exploring real-world applications of the concepts, laws, and principles discussed.

8.2 Being encouraged to make connections between physics and one’s individual major.

8.3 Making comparisons between various ways of looking at a given physical phenomenon.

8.4 Experiencing hands-on applications of physics, particularly through laboratory activities.

8.5 Exploring how scientists build models through which various physical phenomena can be analyzed and understood.

8.6 Analyzing how science works through the explicit examination of the historical development and current status of scientific methods, concepts,
and principles.

8.7 Developing a respect for the finite resources of our planet, responsible use of technology and nuclear power, the limits of humane research, and
the fragile wonders of the natural world.
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TABLE III.
ASSESSMENT MEASURES

Learning Experiences and Assessment Measures used in PNM

¢ Regular homework assignments.

* Preparation of professional conference paper.

1. You will have several opportunities to demonstrate your understanding of basic physics terms. These include:

¢ Exams and quizzes that utilize a variety of question types (multiple choice, short answer, and numerical problem solving).
¢ Frequent collaborative hands-on activities (called Collabs) that will require you to demonstrate your understanding of basic physics terms.

2.Throughout ALL aspects of this course, whether in the classroom or during Collabs, the importance of units will be stressed.

¢ Regular homework assignments.

¢ Collabs.
¢ Preparation of professional conference paper.

3.You will have several opportunities to demonstrate your understanding of fundamental physics concepts and principles. These include:

¢ Exams and quizzes that utilize a variety of question types (multiple choice, short answer, and numerical problem solving).

¢ Regular homework assignments.

¢ Collabs.
* Preparation of professional conference paper.

4.Opportunities to demonstrate your understanding of appropriate problem solving techniques and methodologies include:

¢ Exams and quizzes that utilize a variety of question types (multiple choice, short answer, and numerical problem solving).

¢ Regular homework assignments.

¢ Collabs.
* Preparation of professional conference paper.

5.Opportunities to apply fundamental physical laws and principles include:

¢ Exams and quizzes that utilize a variety of question types (multiple choice, short answer, and numerical problem solving).

hand.

6.Some Collabs are designed to give you additional experience with graphical techniques. You may have opportunities to create graphs using our
computer-based data acquisition system. In addition, you may also be required to produce and interpret some graphs that you have created by

¢ Regular homework assignments.

¢ Collabs.
* Preparation of professional conference paper.

7.Opportunities to demonstrate your ability to synthesize processes used for both conceptual and numerical problem solving include:

¢ Exams and quizzes that utilize a variety of question types (multiple choice, short answer, and numerical problem solving).

¢ Collabs.
¢ Preparation of professional conference paper.
¢ Qualitative and quantitative problem solving.

8.Throughout the course you will have numerous opportunities to appreciate and value the physics you are learning. These opportunities include:

V. ASSESSMENT OVERVIEW: THE CONFERENCE PAPER

A written conference paper serves as a direct measure
for assessing student learning in the PNM course. The
conference paper activity provides students an opportunity
to experience all aspects associated with writing and pre-
senting a scientific research paper to an audience of their
peers. Furthermore, over the course of a given semester,
students are exposed to all aspects of preparing a profes-
sional paper for publication. The paper writing experience
includes:

¢ the submission of an abstract,
* the preparation of a first draft for instructor review,

* the preparation of a second draft for formal peer re-
view, and

* the preparation of a revised, camera-ready copy for
publication in the conference proceedings.
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Students then present their final papers at a class con-
ference held at the end of the semester.

Requiring students to write a written research paper is
not, in and of itself, unique. In most instances where a
research paper is required, the only thing that is assessed
is the end product. This type of assessment does not pro-
vide students with the necessary feedback they need to
improve upon their work. While this type of assessment
might provide some insight into student learning, it is cer-
tainly lacking in many respects. Assessment of the end
product provides little or no information about the actual
learning process. Moreover, this type of assessment does
not shed much light on how student learning was en-
hanced as a result of the writing experience because of the
significant lack of a vital feedback loop. It is one thing to
have students write a research paper in a class; and, it is
quite another to assess student learning throughout the
entire writing experience.
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Within the PNM course assessment is done throughout
all aspects of the writing process and is not based solely
on the completed research paper. Each milestone of the
paper-writing experience is designed to provide a “snap-
shot” to capture in real time what the students are actually
learning as they are researching and writing their papers.
To this end, a formal rubric is used as a record of student
learning.

A. The Conference Paper Assessment Rubric

Unfortunately, instructors often give students a writing
assignment for the sake of “giving them a writing assign-
ment.” In addition, the assessment of the students’ writing
is often subjective, and at best, superficial. While writing
may be a useful tool to help students learn; using it as an
assessment tool does pose some challenges. The use of a
rubric can be an effective way to combat some of the chal-
lenges inherent in many writing assignments.

The rubric used to assess the formal PNM conference
paper is illustrated in Fig. 3. The framework for the rubric
centers on the major milestones of the paper writing pro-
cess. A description of the significant assessment mile-
stones of the paper writing process is provided in the fol-
lowing subsections.

B. Abstract Submission

At the very beginning of the semester, students are in-
formed that they will have an opportunity to write a for-
mal scientific research paper for publication in a class
conference proceeding, and for presentation in a class
conference to be held at the end of the semester. Specific
details about the conference paper activity are provided to
the students on the first day of class.

Students are allowed to choose a topic for their presen-
tation that will permit them to demonstrate their under-
standing of a key topic area, or a set of topic areas, that
will be discussed in class and were outlined in the previ-
ous section. Students are encouraged to choose a topic that
might overlap with their major area of study, or something
they are personally interested in and would like to know
more about.

The students have approximately two weeks to select
their topic and get instructor approval for it. In some cas-
es, the instructor works with the students to help them
narrow down and refine their topic choice. Once their top-
ic has been approved, the students respond to a call for
papers by submitting an abstract to the conference web
site. From this point on, all aspects of the conference pa-
per activity mirror those of an actual professional confer-
ence. The only difference is that no student papers are
rejected at the abstract phase.

Approximately one week after the submission of ab-
stracts, students are notified that their abstracts have been
“accepted.” Students are then “invited” to submit a first
draft of their paper by a date set towards the midpoint of
the semester. The submission of an abstract is the first
milestone in the paper writing process. At this point, stu-
dents begin the process of earning points towards their
overall conference paper grade. Abstracts are not assessed
for grammar and content at this point. Rather they are
used as means for helping students put their research plans
into clearer focus. In the next phase of the paper writing
process, students carry out the necessary research and then
prepare and submit a first draft of their papers for instruc-
tor review.
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CONFERENCE PAPER
SPRING 2013
EVALUATION FORM FOR:

POINTS
EARNED

- Meeting to discuss abstract/paper topics week of 1/21/13. (10 points) *

I

Abstract submitted on time (1/29/13). (10 points)

w

- Meeting to discuss abstracts & first draft of paper week of 2/18/13. (5 points)

Eal

First draft of paper submitted on time (3/01/13). (10 points)

[

- First draft reflects a draft of FULL paper (5 points/page; maximum 25 points)

=N

. Second draft submitted on time for peer review (3/26/13). (10 points)

~

. Final (final) version submitted on time (4/16/13). (10 points)

%

. Final version of conference paper
a) Final paper substantially revised from 1% and 2™ submissions. (17 points)
b) Abstract revised to reflect final content of paper. (10 points)
<) Final paper 6 formatted pages in length. (7 points each page; maximum 42 points)
d) Final paper formatted following conference guidelines. (16 points)
¢) Tinal paper made use of appropriate references.* (10 points)

*(No more than half of the references should be from web-based sources. Hewitt
must be referenced.)

TOTAL POINTS POSSIBLE: 175 TOTAL POINTS EARNED:

Figure 3. The conference paper assessment rubric.

C. Preparation and Submission of First Draft
for Instructor Review

One requirement during this phase of the process is that
students meet with the instructor individually to talk about
the focus of their papers. Quite often students tend to try
and cover too much material when they begin their re-
search. The instructor works with them to help them nar-
row and focus their research into a manageable amount.
During this discussion, considerable attention is given to
the type and nature of the resource material that the stu-
dents have gathered.

Once the abstract submission and acceptance phase is
completed, students spend approximately 6 — 7 weeks
preparing the first draft of their full papers. Students must
follow a formal set of guidelines as they prepare their first
drafts, similar in nature to those used for the IGIP confer-
ence. The length requirement for the research papers is six
formatted pages. This page length requirement is compa-
rable to that of a standard 15 — 20 page, 12 point font, and
double-spaced research paper. For the first draft, students
are required to submit five fully-formatted pages. The
final paper must be a minimum of six fully-formatted pag-
es.

The first drafts of the papers are reviewed solely by the
instructor. The instructor provides each student with indi-
vidual reviews of their paper and does so in a professional
format. At this stage of the conference paper activity, the
instructor’s goal is two-fold. The first is to provide stu-
dents with concrete feedback so that they might revise
their papers and prepare a 2™ draft; and the second is to
serve as a model that students can refer to when they con-
duct their own individual peer reviews.

The feedback given to students focuses on both the
quality as well as the content of the students’ writing. Par-
ticular attention is paid to the specific physics content of
the paper. Where discussion and descriptions might be
sketchy, students are given suggestions and advice as to
how they might enhance their writing through clarification
and expansion of the physics content of their papers. Once
students receive the instructor feedback, they receive a

41



PAPER
THE STUDENT CONFERENCE: A MODEL OF AUTHENTIC ASSESSMENT

formal email from the instructor and are “invited” to sub-
mit a second draft of their full papers for peer review.

D. Preparation and Submission of a Second Draft
for Peer Review

The next phase of the conference paper activity in-
volves the preparation of a second draft that is submitted
for peer review. Except for the fact that the papers are not
blind reviewed, this phase of the activity mimics that of a
professional peer review process. Students are given a set
of guidelines for the peer review and are instructed to pro-
vide detailed comments on the paper that they’ve been
assigned. Students spend approximately three weeks
working on the second draft of their papers and are given
one week to complete the peer review. Each student is
assigned one paper to review.

In terms of assessment, the peer review activity is grad-
ed independently and is worth approximately 5% of the
students’ overall course grade. The independent assess-
ment rubric used for the peer review is shown in Fig. 4.
Once the peer review process has been completed students
have about three weeks to complete and submit a final
“camera ready” copy of their papers.

E. Preparation of Final “Camera Ready” Copy

Students are required to submit their camera ready cop-
ies approximately one week before the class conference
which is held on the last day of class. One of the objec-
tives of the conference paper activity is to provide stu-
dents with a meaningful real-world experience. A second
objective is to provide the instructor with a more authentic
assessment measure that could be used in tandem with
more traditional measures like exams and quizzes.

By moving through each milestone of the paper writing
process, multiple opportunities present themselves for
assessment of student learning. These opportunities were
first noted in the assessment rubric for the conference pa-
per (Fig.3). The rubric serves as an important marker for
charting how the students’ understanding of the subject
matter covered within their papers has evolved over the
course of the writing experience. The following sections
provide an expanded view of the assessment process and
showcases examples of actual student work.

VI. AUTHENTIC ASSESSMENT USING
CONFERENCE PAPER WRITING EXPERIENCE

Authentic assessment involves the use of activities and
tasks that involve replicas of those which are faced by
adults in the professional world [35]. Furthermore, authen-
tic assessment involves providing activities, problems, or
questions of importance that require students to use their
knowledge to fashion presentations of their work both
effectively, and creatively. The creation and use of rubrics
to evaluate student performance is common within the
domain of authentic assessment.

As outlined in the previous section, each phase of the
paper writing process was assessed. Students were earning
points towards their overall conference paper grade at
each milestone of the activity. Overall, the conference
paper activity constituted approximately 30% of the stu-
dents’ course grade.

At the beginning of the term, students are informed that
throughout each phase of the project they will be “bank-
ing” points towards their overall conference paper grade.
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Conference Paper Peer Review
Spring 2013

Evaluation Rubric For:

Points
Earned

1. Critical Review of Paper. (30 points)

e Review was submitted on time

*  Written comments

i. were substantive

ii. were insightful and collegial

iii. addressed specific physics content

iv. addressed formatting issues appropriately as they related
to paper formatting guidelines

v. addressed grammar and punctuation issues as appropriate

2. Critical Resp

to Specific Q1 (20 points)

© Recommendation to author
i. on acceptance of paper was clear
ii. addressed the specific questions in a thorough and thoughtful
manner using complete sentences
iii. provided substantive information in a collegial and
professional tone of voice

TOTAL POINTS POSSIBLE: 50 TOTAL POINTS EARNED:

Figure 4. Assessment rubric for the peer review.

Armed with this information, students are empowered
as they complete each phase of the activity. Each phase of
the activity also provides the instructor with a way to more
clearly chart each student’s overall learning in a deeper
and more robust way. For example, during the peer review
process, the instructor gains valuable information about
student understanding based on the nature of the com-
ments and feedback the students provide to their class-
mates. Traditional pencil and paper exams often do not
provide as complete a picture of the true level and depth
of a students’ understanding about a topic or set of topics.

In the section that follows, some specific examples of
how the assessment model described in the previous sec-
tions are utilized throughout the various phases of the con-
ference paper activity. To provide a more authentic dis-
cussion, the actual course work of one student will be pre-
sented. This work exemplifies quality at all levels, and
offers a realistic illustration of the assessment model uti-
lized during the various phases of the conference paper
activity.

VII. SPECIFIC EXAMPLES SHOWCASING THE ASSESSMENT
PROCESS

The subsections that follow provide a picture of the as-
sessment model employed throughout the various mile-
stones of the paper submission process. Specific illustra-
tions will utilize the work of student Jamie Darken (with
his permission) from the spring 2013 PNM class. Jamie’s
paper focused on the physics involved in the design of an
acoustic guitar.

A. Abstract Submission

The first phase of the paper process required students
to submit an abstract for instructor review. A website was
set up for students to submit their abstracts and subse-
quent paper drafts. Upon submission of their abstract,
each student was given a paper ID number that they used
for later submissions. Fig. 5 shows the abstract that Jamie
submitted along with the instructor’s constructive feed-
back.

http://www.i-jep.org
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Jamie Darken
1/29/13
PHYS 200
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Conference Paper Abstract
TThe goal of my conference paper is to apply the physics of waves and sound
to the acoustic guitar in order to explore acoustic guitar design and to explain the
optimal design of acoustic guitars, specifically in terms of shape and material. In

doing so, 1 aim to give the reader a deeper appreciation of the acoustic guitar and
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Figure 5. Abstract submission phase.

At the abstract phase students are just beginning to get
started on their research and have just begun their library
work. Further, the students are told that as they begin to
formulate their research papers, the abstract should get
modified and adjusted to better reflect the actual content
of their papers. The instructor feedback is designed to
help students focus on the physics content as well as to
help them with things like professional language and
structure.

B. Submission of First Draft for Instructor Review

Following the submission of their abstracts, students
have approximately one month to prepare the first drafts
of their papers. Students were given a formal set of pro-
fessional paper formatting guidelines that they were to
follow as they prepared their drafts. The first drafts of the
papers are reviewed by the instructor. Each student re-
ceives a detailed and comprehensive set of constructive
comments from the instructor. Again, the focus is on the
specific physics content along with the overall formatting
of the paper. Fig. 6 shows a sample of the first page of
Jamie’s first draft.

While the instructor review process does take a good
deal of time, it is time well spent. The estimated amount
of time given to each paper at this phase of the process is
approximately 2 — 3 hours. Because the class size is lim-
ited to 16 students, this is manageable. For larger class
sizes, one could make use of TAs to assist with the re-
views. Important to note is the fact that this is the only
point in the writing process where the instructor provides
this type of substantive feedback. It is the experience of
the author that once students receive this feedback, they
really understand the level of quality expected for the
paper. In addition, students quickly learn the importance
of using the language of physics in a deep and meaning-
ful way as they present the research they’ve done on their
respective topics.

C. Submission of Second Draft for Peer Review

Upon receipt of the instructor’s feedback on their first
drafts, students have approximately 3 weeks to complete
asecond draft of their paper. Students are then assigned
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PHYSICS OF THE ACOUSTIC GUITAR

Jamie Darken
American University
#400 Massachusetts Ave NW, Washington, DC. 20016,

‘Abstract - The goal of my conference paper i to apply the
Physics of waves and sound to the acoustic guitar in order
10 explore acoustic guitar design and to explain the
optimal design of acoustic guitars, specifically in terms of
shape and material. In doing so, 1 aim to give the reader
deeper appreciation of the acoustic guitar and music
‘production in general. Music may shape people’s lives in
different ways and in different degrees, but t i a universal
part of the human experience and thus deserves significant
study,

Besides an_ overview of basic acoustics and wave
physics, my paper will focus on two aspects of guitar
design: shape and material. The basic shape of the acoustic
guitar s instantly recognizable, but what about that
specfic shap s desirable for a clear and resonant guitar
Sound? Als,itis widely agreed upon among guitarists that
wood s a better than synthetic material as far as guitar
construction goes. Not only this, but musicians prefer

Acoustic Guitar Fundamentals

The acoustic guitar in its most basic form consists of a
fretted fingerboard attached to a sound box with a single
round hole in the front surface. This flt front surface is
known as the soundboard. It is very thin and stiffened
nside surface mounted braces. The bridge is
fastened to the soundboard and anchors down the
strings. The neck, when made of wood, contains a metal
reimforeement rod.

Acoustic guitars are most commonly made of wood,
although in recent times composite. materials have also
been used. As gy and ing of new
materials improve, great strides are being made in
creating professional grade acoustic guitars that can be
mass produced through fnjection molding of synthetic
materials (3],

acoustic guitar creates musical sound through a
series of transferred vibrations that begin in the strings.
‘The vibrating strings set the bridge into motion, which in
tum_ causes the considerably larger soundboard to
vibrate as well. The soundboard with its larger surface
area is able to vibrate the air within the guitar’s hollow
body, which then travels to the ear as sound. Thus, the
two_ principle functions of the guitar, and stringed
o instruments in general, are to g andto
History of th 1l
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wood. I
material better than another when constructing acoustic
guitars? 1 will use applications of physics principles
including acoustics and waves to answer these questions.

Index Terms - Acoustic guitar, guitar materials, sound
quality

Throughout history, musical instruments have created
musical sound by one of two means: vibrating 8 | Ly
stretched string or vibrating an ar column [1]. The guiar %~ N

was developed 35 2 means for the former. Along with \

in Spain around the thirteenth century. It was not until
the nineteenth century, however, that the nylon strung.
classical guitar as we know it was developed by Antonio

De Torres [2). Bk \
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Historically, the acoustic guitar was fashioned
exclusively out of wood. This is because for centuries,
wood was the only viable material to create an
instrument strong enough to withstand the strings’
tension yet able to sufficiently deform in response to the Given these functions, several generalizations about
strings' vibrations. good guitar design can be made. The strings must be
uniform flexible 50 that they create uniform vibrations.
Inaddition, the guitar itself must
n withstand the enormous tension of the strings, but
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Figure 6. First draft submission and instructor’s feedback.

2013 New Millennium Conference Paper Peer Review Instructions

Please review your assigned paper critically. Your professional judgement will help maintain the quality and credibility
of the papers that appear in the Conference Proceedings. One of the main goals of this review is to assist the authors in
g their work. . Thus, be sure to consider the demeanor of your comments and their intent

A. Reviewer's R dati

(please re as you feel appropriate).

= ACCEPT paper as is for publication in th p g

® ACCEPT paper for publication with minor revisions, as indicated.

= ACCEPT paper for publication with major revisions, as indicated.

* REJECT paper - do not publish (please give a brief summary of your reasons for rejection in the
"Additional Comments" Section given below).

B. Specifics

Respond in writing to cach of the items listed below. Your responses must be thorough and typed in a format suitable for
use by the author. In addition, comments, corrections, and suggestions should be placed directly on the document. Your
comments should be made using the insert comment feature in Word. Minor corrections to the text can be made using the
track changes feature in Word. Your comments should be collegial and SUBSTANTIVE. Let the comments you
received on your first draft scrve as a guide for you as you complete your own review. You should pay specific attention
to the physics content of the paper in your reviews.

You should save your reviews with the paper number of the paper you are reviewing, followed by the author’s last name
(ot your last name), followed by Peer Review, followed by your initials, followed by the date. For example, if I were
assigned paper number 3016 written by Samantha Jones to review, I would save my review with the following
name: 3016_Jones_Peer Review_TL_03.19.13

Again, your comments should be substantive and in a form legible and useful for the author. Your responses must be
completed and sent to me via email no later than NOON on Tuesday, April 9, 2013. You should submit two
do nts to_me: (1) your comments on the paper you've been assigned to review, and (2) your substantive
responses to the questions given below. I will then forward these items to the appropriate author.

Does the paper present new and/or innovative ideas or materials?

. Is the paper written at a level appropriate for the intended audience?

Is the information in the paper sound, factual, and accurate? If no, please explain why.

. On a scale from 1 - 5, rate the paper on its contribution to the "body of knowledge" in science, engineering or
technology education particularly as it relates to the general population. (none = 1, very important = 5) What s the
major contribution(s) of the paper?

- Onascale from 1 - 5, rate how well the overall ideas in the paper arc presented. (very difficult to understand = 1,
very casy to understand = 5)

PO

Rate the overall quality of the writing. (very poor = 1, excellent = 5)

. Is the formatting of the paper done correctly following the conference guidelines?

. Docs the paper cite and use appropriate references?

. Does the paper make appropriate use of tables, figures, and/or other illustrations? Are tables and figures properly
referenced? Would the inclusion of additional tables, figures, and/or illustrations enhance the paper in any way? If
50, how?

10. Does the paper use gender neutral language?

11. Should anything be deleted, condensed, or expanded upon in the paper? Please be specific.

12. 1s the treatment of the subject complete (i.c. important ideas, analysis, or information)? If no, please explain.

13. Additional comments. This is the place to comment on other items you feel are important to the quality of the paper

but weren't specifically addressed in the questions listed above.

Lo

Figure 7. The peer review guidelines.

one paper that they will review as part of the peer review
phase of the paper writing process. To that end students
are given a set of peer review guidelines. These guide-
lines are illustrated in Fig. 7.

Using the instructor feedback they received on their
first drafts as a model, students were instructed to provide
substantive written feedback on the paper they were as-
signed to review using the “track changes” and “com-
ment” features available in Microsoft Word. In addition,
students were also required to provide a detailed response
to a set of questions that were part of the peer review
guidelines.

Fig. 8 provides an illustration of the review that Jamie
conducted on classmate Juan Heilbron’s paper (presented
with his permission). Juan’s paper was on the physics of

43



PAPER
THE STUDENT CONFERENCE: A MODEL OF AUTHENTIC ASSESSMENT

electric guitars, so the pairing of these students for the
peer review was done intentionally. Given that Jamie and
Juan were writing on similar topics, the quality of the
feedback they could provide one another was enhanced. In
most instances, students were assigned papers for peer
review that in some way overlapped with the topic of their
own research.

While a number of comments on the page represented
in Fig. 8 are stylistic in nature, the overall quality of the
physics-specific comments throughout the entire paper
was excellent. For example, specific comments Jamie
provided Juan regarding the physics content of his paper
include the following:

* “The pickups don’t register the sound specifically.
They register the vibrations of the strings. It’s a
subtle but key difference.”

* “You mean they are permanent magnets or that
their magnetic domains are easily aligned?”

* “You’re leaving out a crucial part of Faraday’s
Law: the wire.”

* “I think your discussion of physics can be en-
hanced here. How exactly do all the variables re-
lated and what does each one do to the frequen-
cy?”’

* “Tension is still a factor, it’s just constant across
the strings.”

Comments such as these assist the instructor in as-
sessing the level of physics understanding of the student
conducting the review. This type of assessment is often
much more revealing than any kind of traditional assess-
ment measure could provide. In addition, sometimes the
students’” comments pertain to material the students
learned in their first-level physics. Comments of this type
provide an added bonus in that the instructor has the op-
portunity to see how students are making connections be-
tween the first- and second-level physics courses. The
bonus for the student comes in discovering how connected
the material covered in the two courses really is.

The peer review assessment rubric originally shown in
Fig. 4 is provided to the students as they begin their peer
reviews. Once the peer reviews have been completed, the
students receive a copy of the rubric along with their
scores for each of its components.

D. Submission of Final “Camera-Ready” Copies

Fig. 9 is an illustration of Jamie’s final paper submis-
sion. Through the final paper Jamie demonstrated keen
attention to formatting details. In addition, his discussion
of the physics content of his paper was strong and appro-
priate for an audience of his peers.

Near the beginning of the paper writing process, stu-
dents were shown the conference paper assessment rubric
(Fig. 3). Hence, they were advised in advance as to how
their work would be assessed. The students knew under-
stood that they were “banking” points towards their over-
all paper grade through each part of the process. Students
earned points towards their overall paper grade as they
completed each required part of the paper. The final copy
of their papers were worth a substantive amount of points
as it is here that they are demonstrating that they’ve uti-
lized the feedback they’d been given. In addition, each
phase of the process was designed to empower students to
make their final papers the best that they could be.
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Session

GOOD VIBRATIONS: PHYSICS OF THE ACOUSTIC GUITAR

Jamie Darken
American Universi
4400 Massachusetzs Ave. NW, Washington, DC. 20016, jd8493a@student american.edu

Abstract - Although the acoustic guitar has played a  class stigma as musicians gained the ability to travel and
major role in musical cultures for centuries, its basic Play for larger and more public audiences [3].
design and construction material has remained largely It is important to understand the history behind
unchanged. This paper examines the physics of the ~Moder guitar cultureand its resistance to change before
acoustic.guitar, speciically waves and vibrations, to ~addressing alternative construction materials. Equally
explain how the instrument produces musical sound. Each important, however, is understanding how an acoustic
‘major part of the guitar is examined, following the path of  BUitar works in order to analyze the benefits of synthetic
vibrations that start in the strings and move through the  materials.
soundboard to the body. This understanding of guitar
construction is extended in an exploration of alternative
construction materials. The benefits of these materials
over wood are discussed as are the implications of The acoustic guitar in its most basic form consists of a
synthetic construction materials in 21* century cultures  fretted fingerboard attached to a sound box with a single
and economies round hole in the front surface, as illustrated in Figure 1
The flat front surface s known as the soundboard, which
Index Terms - Acoustic guitar, foamed polycarbonate, is very thin and stiffened inside with surface-mounted
guitar construction, sound quality, vibrations. braces. The bridge is fastencd to the soundboard and
anchors down the strings.

Acoustic guitars are most commonly made of wood
although in recent times composite materials have also
been used.
materials impro
creating professional

ACOUSTIC GUITAR FUNDAMENTALS

HISTORY OF THE ACOUSTIC GUITAR

Throughout history, instruments have created musical
sound by one of two means: vibrating a stretched string
or vibrating an air column [1]. The guitar was developed
as a means to amplify and manipulate the sound created
by the vibrations of a stretched string. Along with many
other stringed instruments, it evolved from the ancient
cithara. Throughout centuries, stringed instruments
underwent many small changes until the basic acoustic
guitar was pioneered in Spain during the thirteenth

as not until the nineteenth century,

rade acoustic guitars that can be

itass-produced through Injection molding of synthetc
materials [4]

‘The acoustic guitar creates musical sound through a
series of transferred vibrations that begin in the strings.
‘The vibrating strings set the bridge into motion, which in
turn causes the considerably larger soundboard to
vibrate. The soundboard with its mgm surface area is

two princple. unctions of the gultar, and. siriaged
o instruments in general, are to generate vibrations and to
5 transform them to audible sound 5]

public ousted many nobles and adopted th
The Industrial Revolution finally eliminated

April 26,2013 American University, Washington, DC

13% Annual New Millennium Conference

Figure 9. Final camera-ready submission.

E. The Class Conference

On the last day of class a formal conference was held so
that students could present their papers. All student papers
were published in a bound conference proceedings and
distributed on the day of the conference. Two days prior to
the actual conference, students met with the instructor in
order to practice their formal presentations. Students were
required to prepare a PowerPoint for use during their
presentations. These practice sessions provided the in-
structor with an additional opportunity to provide students
with constructive feedback. In addition, these sessions
provided another data point for issuing a grade for the
conference presentation.

During the conference, students conducted a formal
peer review of the presentations made by their peers. A
copy of the rubric used by the students for these reviews is
shown in Fig. 10.

http://www.i-jep.org
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2013 NEW MILLENNIUM CONFERENCE
APRIL 26,2013
PEER EVALUATION FORM

Speaker: Jamie Darken
Paper Title: Good Vibrations: Physics of the Acoustic Guitar

Please rate the following items on a scale from 1 - 7 (1 - LOWEST; 7 - HIGHEST).

ORGANIZATION RATING

Was the arrangement of key ideas made clear?

LANGUAGE

Were iliar terms identified?
Were key physics terms used appropriately?

CONTENT

| Was the content of the p
Was the content of the p

timely and significant?
ion shared in a manner suitable for the intended audience?

DELIVERY

Was the speaker ive, at ease, and direct?
Did the speaker maintain eye contact with the audi

ANALYSIS

Did the main points of the talk support the intended objectives?

VOICE

Was the speaker varied or monotonous in pitch, intensity, volume, rate, and quality?

Was the speaker expressive of logical or emotional meanings?

OVERALL RATING

GENERAL COMMENTS

Figure 10. The presentation peer review rubric.

Immediately after the conference, students were given
the feedback provided them by each of their peers. The
instructor never looked at this feedback nor did it in any
way affect their conference presentation grade. The intent
of the feedback was merely to provide constructive com-
ments to each student author as a means for reflection and
self-improvement.

The entire conference was also video-taped. There were
many student and faculty guests at the conference. In ad-
dition, some parents were in the audience. A few days
after the conference, students were given copies of the
conference DVD. Students could then view the conference
and their individual presentations at their leisure, again for
the purposes of reflection and self-improvement.

VIII. SUMMARY

One of the goals of having students write a scientific re-
search paper and then present it at a class conference was
to give them an opportunity to conduct research on topics
that they deemed interesting; while simultaneously allow-
ing them to uncover, on their own, links between physics
and their major or other interest area. Oftentimes students
taking a traditional physics course have difficulty relating
the topics studied to real-world situations and applications.
The research paper experience can perhaps give a more
authentic voice to the physics the students are learning
about in the classroom.

An additional goal of the paper writing activity was to
provide students with a genuine experience in which they
could demonstrate to the instructor that they had a solid
understanding of the physics content covered during the
term. The conference paper activity clearly provided the
instructor with more meaningful and robust information
about student learning. Because each milestone of the
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activity had an assessment component, the instructor was
often able to help students to correct a flaw in their think-
ing while the learning was actually taking place. More
traditional assessment measures like exams and quizzes
are typically given “post mortem” and therefore do not
have a built-in mechanism to correct flawed thinking like
authentic, formative measures do. The conference paper
activity provided students an opportunity to demonstrate,
at a deeper level, their understanding of physics while
simultaneously providing them with a learning experience
that would serve them well, long after the semester comes
to an end.

Having students write a formal research paper and then
present it during a formal class conference also provided
the opportunity for improvement of both written and oral
communication skills. Having strong communication
skills is of critical importance as students begin to prepare
their resumes and start applying for internships, summer
co-op experiences, or for professional positions after
graduation. College faculty are routinely asked to prepare
letters of recommendation for students that they’ve had in
class. Without exception, every recommendation comes
with instructions to comment on students’ written and oral
communication skills. Having had students go through the
conference paper activity described here provides them
with an invaluable resource. Students frequently cite the
PNM conference on their resumes and provide a copy of
their paper to future employers as evidence of their writ-
ing skills. In fact, a student who took the spring 2013
PNM course recently expressed that while submitting ap-
plications for professional employment after graduation,
he’s been using his conference paper for several of his job
applications and it has garnered a great deal of attention
[Andrew Stern, personal communication, Nov. 20, 2013]!

From both the instructor and student perspective the
conference paper activity is a “win-win.” The instructor
gets a chance to add an alternative and more authentic
assessment tool to the course design; and, the students
have a chance to produce a scientific research paper that
has the potential to do much more than simply help them
learn physics.
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