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Primary contact for project information:

Name : Scott D Hawke

E mail : shawke@u || anette. edu

Fax : 5033755425

Phone : 5033706181

Address : 900 State Street Sal em Oregon 97301

Partici pant |ndividuals:
CoPrincipal Investigator(s) : John G Tallman; Stasinos Stavrianeas

Type of Institution:
4YR

Partner Organi zations:

Project Activities and Findings

Proj ect Coal (s):

1) Establish a conputerized physiology |aboratory in Physiol ogical
Dynam cs in Animals and Plants (PDAP)

2) Introduce students in PDAP to investigative, inquiry-based

| ear ni ng

3) Familarize students with communication and data acquisition
t echnol ogi es

Updat ed Project Description:

The primary thrusts of the project are to introduce conputerized data
acqui sition and investigative inquiry-based |earning in Physiological
Dynamics in Animals and Plants (PDAP). PDAP is a required
sophonore-1evel introductory core course in biology. Additionally,
there is the expectation to firmy enbed the instrunentation in other
physi ol ogy courses of the curriculum

The running narrative bel ow descri bes project activities and findings
for two annual report years--2003-04 and 2004-05. The major

acconpl i shnents for 2003-04 were the purchase of bioinstrunentation
(Bi opac), establishment of K-12 outreach, and devel opnent of a student
assessnent plan. The significant achievenents for 2004-05 centered on
student use of the data acquisition instrunmentation, the

inpl enentation of student assessnment, and a visit to Harvey Midd

Col |l ege fromwhere the nodel for this project award was adapted.

In Septenber 2003, we (Hawke, Tallman, Stavrianeas) were awarded a NSF
grant (#0309546) to acconplish the objectives stated above. During
the fall senmester 2003, we ordered and received Biopac instrumentation
to acconpdate students at eight |aboratory work stations. Also, we
began to devel op assessnent tools to qualitatively and quantitatively
nmeasure the inpact of the | aboratory program desi gn and new technol ogy
on learning in physiology. During the spring senester of 2004 the

Bi opac systemwas introduced to students in PDAP and Human Physi ol ogy
(HP) and limted assessnents were made. CQur experience with Biopac
foreshadows a much nore conprehensive assessnent of the technol ogy on
student learning to begin in fall semester 2004. It is during the
fall 2004 senester that two of us will visit Harvey Mudd Col |l ege to
learn how well a simlar instrumentation programis working in
biology. A visit

by an outside consultant (Dr. Mary WIIlians, Harvey Mudd) during the
third year of the grant will provide evaluation of how well the
programis operating for us. The consultant will make reconmmendations
that can be inplenented before the grant period expires in 2007.

In the fall 2004, as an el enent of our professional devel opnent, the

Co-Pls, Drs. G Tallnman and S. Stavrianeas, visited Dr. M WIlians of

Harvey Mudd Col |l ege. At Harvey Midd Col |l ege the junior-Ilevel course,

Conpar ati ve Physiology, is offered once a year and is not required of

all majors. It is teamtaught with a nmaxi numenroll ment of 12

students. There are six hours per week of student contact with one
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hour dedicated to 'discussion' and the remainder to |aboratory work.
Approxi mately two thirds of the lab time is committed to guided
exerci ses. Assessnments of student |earning outcones are nainly
qualitative because of |ow student enrollnents. In our
inpl ementation, the course, PDAP, is required of all sophonore biol ogy
majors, is teamtaught, provides three hours of laboratory time per
week, and dedi cates approximately 40% of the | aboratory to guuided
exercises. Qur maxi mumenrollment is 32 students and the course is
offered twice a year. The laboratory tine is conplinmented with four
50 minute lectures to include one |aboratory recitation. Student
| earni ng outcomes in our progamare quantitatively assessed. Al though
there are differences between Conparative Physiol ogy at Harvey Midd
and PDAP at Wllanette, the sinmlarities to note are:

1) Many of the sanme types of experinments are carried out in both
courses using simlar types of equipnent.

2) Both courses require students to devel op an independent,
investigative research project.

3) Student-faculty communication is frequent to keep projects on
track.

4) Both institutions have nodern, well-equi pped | aboratories to
support the laboratory work.

In fall 2005, Dr. M WIlians of Harvey Mudd College will visit
Wllanette to assess PDAP and make recommendati ons to further inprove
the program

A quantitative assessnent of Biopac use and the ability to use the
new y acquired technology to interpret physiological studies was

impl enented at week 12 for students enrolled in Human Physi ol ogy (HP)
during spring senester 2004. The eval uation used contains five
Student Learning Objectives (SLCs), sone with nore than one goal. The
SLGCs can be viewed at our Wb site

(http://ww. willanette. edu/clalbiol ogy/biol 244/ i ndex. htnm) as noted in
the di ssemination section of this report.

The overall nean response of students to the SLGs in HP was clearly
bel ow the mid point (2.50) of our four point scale ranging from1.12
for the student has | earned conputerized data acquisition skills to
3.53 for the student can recognize linmtations in experinental designs
and nmethods. The less than satisfactory scoring level to all but one
of the SLOs was surprising considering this evaluation was conducted
during the last quarter of the course. There is no easy explanation
other than it may take nore than one senester of conputerized data
acqui sition use and imrersion in scientific problemsolving. The
students appear to be relatively naive in their ability to conprehend
the scientific process using Biopac as a tool to achieve this

obj ective

The assessnent plan for fall senmester 2004 is to inplenent the SLOs
for two other physiology courses, PDAP and Animal Physiol ogy (AP).
Additionally, there will be nultiple evaluations, i.e., self

eval uation at weeks 1 and 15, peer evaluation at week 15, and faculty
eval uation at week 15. It is hoped these additional evaluations from
several different coherts will provide a clearer explanation of how
wel | our Biopac instrunmentation is translating in our physiol ogy

cour ses.

In the spring of 2004 16 students in PDAP and HP responded to a
qualitative assessnment of Biopac by accessing the web site
(http://ww. willanette. edu/ ~stas/ nsfevaluation.htm. The salient
concl usi ons were:

-the npjority of students had not previously used digital data
acqui sition systens;

-the students all indicated they gained confidence in use of the
Bi opac systemin their investigative class projects, although only
a mnority of the respondents actually did;

-the availability and ease of use of Biopac did not appear to
influence their choice of investigative projects suggesting the
student choices were driven by personal interests that transcend
el ectroni c recording;

-students, with one exception, acknow edged Bi opac provided
reliable data outputs and | aboratory instructions were easy to
conpr ehend

A concerted effort will be nmade next semester (fall 2004) to have the
majority, if not all, students respond to the web-based eval uation.
Only 16 of 43 students responded to the evaluation. A greater nunber
of respondents reporting will give us a clearer picture of the inpact
of the Biopac systemon our undergraduates in physiol ogy courses.

The eval uation instrunent for SLOs was i nplenmented nore fully during
the 2004-05 acadenmic year. Only those students in HP and PDAP were
surveyed. Students in AP were not included in the assessnment because
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many of the | aboratories do not utilize the Biopac equi prent, but

ot her net hodol ogy. Instead of students responding to the SLGCs on our
web site, we had the students respond on paper copy provided during
the appropriate | aboratory sessions, i.e., weeks 1 and 15. This

approach elicted a response fromvirtually all students in HP and
PDAP.

In HP all students (29 in two senesters) showed self-report progress
conparing intial and end of the semester responses. Peer review
showed students were nobre generous with their coments about their
partners than thensel ves. Instructor comments were |ess
conplinentary, but this result is predictable based on higher |levels
of expectation. Fromthese data one can conclude that students were
fair in their assessnents of Biopac on their |earning, and that the
assessnent instrunment reflects the sane priorities and qualities in
students and instructor. The results were equally pleasing fromthe
student satisfaction survey using Biopac equi prent. Based on student
responses, it is evident the |laboratory experience using Biopac was an
integral part of their success, e.g., all students agreed or strongly
agreed the utilization of Biopac instrunentation gave thema better
under st andi ng of physiology and an equal nunber of students indicated
the Bi opac system enhanced their |earning of physiology. For reasons
not imedi ately apparent, 80% of students in the first senester used
Bi opac for their investigative studies while only 15% did so during
the second senester

I'n our introductory physiol ogy course, PDAP, student outcones (50
students in two senesters) were conparable to the responses recorded
for students in HP. As expected, self reports conparing first and
final |aboratories, showed inprovenent. Students were nore capabl e of
scientific problem solving, enhanced denpbnstration to critically
di ssect experinmental designs, greater effectiveness in data analysis
and increased capability to draw reasoned conclusions. Al though
physiology is a challenge to conprehend, the students were better able
to nmake connections between ani mal and plant physiology. As we say,
'acell is acell is acell,"” no matter where we find it. Peer
eval uation of |aboratory partners was sonewhat mnixed while faculty
eval uation was definitely | ess generous but fair. The assessnent
instrunent clearly revealed that the | aboratory experience using
conputeri zed data acquisition enriched student understandi ng of
physi ol ogy and hel ped themto '"think' nore like a scientist. The
student satisfaction survey using Biopac technol ogy reveal ed students
wer e overwhel mingly pl eased
(80-90% agreed or strongly agreed) with the equi pment. The Biopac
system hel ped students to becorme familiar with how technol ogy can be
used in problemsolving and hel ped themto overcone their fear of
using instrumentation in the |aboratory. However, |ess than half of
the student groups used Biopac in their investigative studies, despite
introduci ng an ani mal -based | aboratory, i.e., frog heart contraction
cycle. It is curious that many of the students want to do group
projects that focus on netabolic responses of mice to drugs
These studi es are not acconodated by Biopac, but can be done with
Vernier and Qubit systems. Also, a nunber of student groups do plant
studies that do not utilize the Biopac system
The PI/Co-Pls involved in this project were favorably inpressed with
Bi opac instrunentation after three senmesters of its use in two |ower
di vi si on physi ol ogy courses--Physi ol ogi cal Dynami cs in Aninals and
Pl ants (PDAP) and Human Physiology (HP). W were amazed how wel| the
students adapted their Ilimted |aboratory skills to the use of Biopac
The students were not intimdated by using the data acquisition
equi pnent for the first time. The ease of use, i.e., a 'plug and run
approach and easily understood docunmentation allowed the students to
begi n operating the equipnent independently in a short period of
tine.
As faculty we were i mensely pleased how well the students reacted to
this new |l aboratory experience. Al experinments involved use of human
subj ects. Aninal experinents are planned for the 2004-05 acadeni c
year. The animal studies are nmuch nore challenging to conduct. It
will be of interest to observe how well our students respond to the
introduction of animal preparations

As conpel ling as Biopac instrumentation is to use, we were somewhat
surprised so few students in PDAP wi shed to use the technology in
their investigative studies. This was partially true in HP where the
focus was strictly on the human nodel. Perhaps the absence of aninma
use in PDAP |imited student enthusiasmfor using Biopac. However
this proved not to be the case in 2004-05

Surveys over two years of our undergraduate teachers using Biopac in
the Saturday Explorations in Advanced Sci ence (SEAS) and one year in
Wl anette Sci ence Qutreach Program (WSOP) revealed little change in
regard to their interest in teaching public school children. However
they devel oped a greater understanding of what is involved in teaching
students in K-12. Sone were di scouraged by the anpunt of work
involved in effective instruction or were di sappoi nted by
disinterested students. Despite mld discouragenent, they were al
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intrigued by the challenge. The enphasis on investigation over

cal cul ation and i nmedi ate feedback with Biopac had a positive
influence on children's interest in scientific inquiry.There are two
target audi ences for the dissenination of our Biopac technology into
the wider conmmunity of K-12. They are Saturday Explorations in
Advanced Sci ence (SEAS) and W/l anette Sci ence Qutreach Program
(WBOP). Both prograns utilze biology majors as trained teaching
assistants (TAs) for the inplenmentation of the Biopac data acquisition
system The undergraduate TAs design | aboratory protocols and direct
their use for the SEAS and WSOP students.

This past w nter (January-March 2004) on separate Saturdays 75
students in SEAS were introduced to our new Biopac system as one of
five different science activities. These students were identified
primarily as talented and gifted in grades 5-9. The students were
exposed first to a variety of experimental designs fromEKG to
respiratory cycling. Then the students were given the freedomto

nodi fy the experinmental schemes and cone up with their own hypot heses.
The result of their efforts were exciting and neaningful. For the
first time these young science mnds began to think Iike scientists by
maki ng educat ed guesses as to findings and 'tweaking' the designs to
further refine the outcones. O all the science activities in the
SEAS agenda, the data acquisition study using Biopac el ectronics was
overwhel mi ngly the nost popul ar and highly rated. After five
Saturdays with students engaged in different science activities, the
students eval uated their experiences and sel ected which of the five
science i mersions they would like to return to for an extended | esson
on the sixth and final Saturday of the program The Biopac | esson was
sel ected by 34% of the students as a first choice and 22% picked it as
their second choice. Evidence is strong, therefore, that the Biopac
system significantly piqued the interest of these young students.

Once again, during the winter school termof 2005, SEAS students were
provi ded the opportunity to work with Biopac equi pment. As was true
in the previous year, the grade school students rated highly the
experience. The Biopac system engaged he students because it focused
on their body physiology. |t was a personal -types experience that
transcended science theory.

It is of interest that the Biopac conpany contacted the Pl after

readi ng the annual report in 2004. The conpany asked us to 'try out'
a hand-held A/D converter (MP40) that could be affordable in the

mar ket place of public schools. The device with attached el ectrodes
al l owed for non-invasive neasurenent of electrical signals, i.e., EKG
EEG, and EMG Ths was clearly a 'plug and run' type of operation that
woul d cost approxi nately $300-400 per unit. M student assistants
used the device and found that the harware configuration (except for
flinsy electrode clips), docunmentation, software usability, and basic
functionality were superb. The downward trickle of this type of
technol ogy into the public school sector is to be appl auded.

In July 2004 and audi ence of WOSP students (20) in grades ranging from
m ddl e through high school were invited to use the Bi opac
instrunentation. This group of students was primarily of mnority
ethnicity who indicated a strong perference for learning fromthe arts
to the sciences. Again, with a group of young students nore diverse
those of SEAS, the use of the Biopac systemwas an outstandi ng

success.
More the half the students considered the science exposure as their
nost exciting and nmeani ngful experience. | suspect the 'hands on'

approach of recording signals fromtheir own bodies is what captured
their enthusiasmfor electronic recording with Biopac. Unfortunately,
anot her annual session using Biopac is not schedul ed for WSOP students
in July 2005.

O her Features of Project:

There is off-canpus faculty interest in our PDAP program One inquiry
fromDr. Bruce Serlin at DePauw University asked about our experiences
in the animal -plant course, e.g., types of organisnms used, class size,
sci ence background of students, and extent of investigative

| aboratories. Dr. Jacqueline Brittingham at Sinpson Col | ege posed
general questions about how well the Biopac technol ogy worked, the
process to hire an outside consultant to devel op an assessment
instrunent, the incorporation of an outside consultant to evaluate the
project, and the inpact of the outreach conponent involving K-12. At
the very least we were flattered by the faculty inquiries and at best
pl eased to see what we are doing does ignite interest outside our
institution.

Activities and findings:
Research and Education Activities:
The primary thrusts of the project are to introduce conputerized data

acqui sition and investigative inquiry-based | earning in Physiol ogical
Dynam cs in Aninals and Plants (PDAP). PDAP is a required
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sophonore-| evel introductory core course in biology. Additionally,
there is the expectation to firmy enbed the instrunentation in other
physi ol ogy courses of the curriculum

The running narrative bel ow descri bes project activities and findings
for two annual report years--2003-04 and 2004-05. The maj or

acconpl i shments for 2003-04 were the purchase of bioinstrunmentation
(Bi opac), establishment of K-12 outreach, and devel opnent of a student
assessnent plan. The significant achievenents for 2004-05 centered on
student use of the data acquisition instrunentation, the

inpl ementation of student assessnment, and a visit to Harvey Midd

Col | ege fromwhere the nodel for this project award was adapted.

In Septenmber 2003, we (Hawke, Tallman, Stavrianeas) were awarded a NSF
grant (#0309546) to acconplish the objectives stated above. During
the fall senmester 2003, we ordered and received Biopac instrunmentation
to acconpdate students at eight |aboratory work stations. Al so, we
began to devel op assessnent tools to qualitatively and quantitatively
nmeasure the inpact of the |aboratory program design and new technol ogy
on learning in physiology. During the spring senester of 2004 the

Bi opac system was introduced to students in PDAP and Human Physi ol ogy
(HP) and limted assessments were made. CQur experience with Biopac
foreshadows a rmuch nore conprehensive assessnent of the technol ogy on
student learning to begin in fall senester 2004. It is during the
fall 2004 senester that two of us will visit Harvey Miudd Col | ege to
learn how well a simlar instrunmentation programis working in
biology. A visit

by an outside consultant (Dr. Mary WIliams, Harvey Mudd) during the
third year of the grant will provide evaluation of how well the
programis operating for us. The consultant will make reconmendati ons
that can be inplenented before the grant period expires in 2007.

In the fall 2004, as an el enent of our professional devel opnent, the
Co-Pls, Drs. G Tallman and S. Stavrianeas, visited Dr. M WIllians of
Harvey Mudd Col |l ege. At Harvey Midd Col | ege the junior-|evel course,
Conpar ative Physiology, is offered once a year and is not required of
all majors. It is teamtaught with a maxi num enrol |l nent of 12
students. There are six hours per week of student contact with one
hour dedicated to 'discussion' and the remainder to |aboratory work.
Approximately two thirds of the lab tinme is commtted to guided
exercises. Assessnments of student |earning outcones are nainly

qual i tative because of |ow student enrollnents. In our

i mpl enentation, the course, PDAP, is required of all sophonore biol ogy
maj ors, is teamtaught, provides three hours of |aboratory time per
week, and dedicates approximately 40% of the | aboratory to guuided
exercises. Qur maxi mumenrollment is 32 students and the course is
offered twice a year. The laboratory tine is conplinmented with four
50 minute lectures to include one |laboratory recitation. Student

| earni ng outcones in our progamare quantitatively assessed. Al though
there are differences between Conparative Physiol ogy at Harvey Midd
and PDAP at Wllanette, the sinmlarities to note are:

1) Many of the sanme types of experinents are carried out in both

courses using simlar types of equipnent.
2) Both courses require students to devel op an i ndependent,
investigative research project.

3) Student-faculty comunication is frequent to keep projects on

track.

4) Both institutions have nodern, well-equipped | aboratories to

support the |aboratory work.

In fall 2005, Dr. M WIlians of Harvey Mudd College will visit
Wllanette to assess PDAP and make reconmendati ons to further inprove
the program

Fi ndi ngs:

A quantitative assessnment of Biopac use and the ability to use the
new y acquired technology to interpret physiological studies was
inplemented at week 12 for students enrolled in Human Physi ol ogy (HP)
during spring senester 2004. The eval uation used contains five
Student Learning Objectives (SLCs), sone with nore than one goal. The
SLOs can be viewed at our Wb site

(http://ww. willanette. edu/ cl a/ bi ol ogy/ bi ol 244/ i ndex. htm) as noted in
the di ssem nation section of this report.

The overall mean response of students to the SLOs in HP was clearly
bel ow the md point (2.50) of our four point scale ranging from1.12
for the student has | earned conputerized data acquisition skills to
3.53 for the student can recognize limtations in experinental designs
and nmethods. The less than satisfactory scoring level to all but one
of the SLOs was surprising considering this evaluation was conducted
during the last quarter of the course. There is no easy explanation
other than it may take nore than one senester of conputerized data
acqui sition use and imersion in scientific problemsolving. The
students appear to be relatively naive in their ability to conprehend
the scientific process using Biopac as a tool to achieve this
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obj ective

The assessnment plan for fall senmester 2004 is to inplenent the SLOs
for two other physiology courses, PDAP and Animal Physiol ogy (AP)
Additionally, there will be nmultiple evaluations, i.e., self

eval uation at weeks 1 and 15, peer evaluation at week 15, and faculty
eval uation at week 15. It is hoped these additional evaluations from
several different coherts will provide a clearer explanation of how
wel | our Biopac instrunentation is translating in our physiol ogy

cour ses

In the spring of 2004 16 students in PDAP and HP responded to a
qualitative assessnment of Biopac by accessing the web site
(http://ww. willanette. edu/ ~stas/ nsfevaluation.htm. The salient
concl usi ons were:

-the npjority of students had not previously used digital data
acqui sition systens;

-the students all indicated they gained confidence in use of the
Bi opac systemin their investigative class projects, although only

a mnority of the respondents actually did

-the availability and ease of use of Biopac did not appear to

influence their choice of investigative projects suggesting the
student choices were driven by personal interests that transcend

el ectronic recording

-students, with one exception, acknow edged Bi opac provided
reliable data outputs and | aboratory instructions were easy to
conpr ehend

A concerted effort will be nmade next semester (fall 2004) to have the
majority, if not all, students respond to the web-based eval uation
Only 16 of 43 students responded to the evaluation. A greater nunber
of respondents reporting will give us a clearer picture of the inpact
of the Biopac systemon our undergraduates in physiol ogy courses

The eval uation instrunent for SLOs was i nplemented nore fully during
the 2004-05 acadenmic year. Only those students in HP and PDAP were
surveyed. Students in AP were not included in the assessnment because
many of the | aboratories do not utilize the Biopac equi pnent, but

ot her nethodol ogy. |Instead of students responding to the SLGCs on our
web site, we had the students respond on paper copy provided during
the appropriate |aboratory sessions, i.e., weeks 1 and 15. This

approach elicted a response fromvirtually all students in HP and
PDAP.

In HP all students (29 in two senesters) showed sel f-report progress
conparing intial and end of the semester responses. Peer review
showed students were nore generous with their comments about their
partners than thenselves. |Instructor conments were |ess
conplinentary, but this result is predictable based on higher |evels
of expectation. Fromthese data one can conclude that students were
fair in their assessments of Biopac on their |earning, and that the
assessnent instrunment reflects the sane priorities and qualities in
students and instructor. The results were equally pleasing fromthe
student satisfaction survey using Biopac equipment. Based on student
responses, it is evident the |aboratory experience using Biopac was an
integral part of their success, e.g., all students agreed or strongly
agreed the utilization of Biopac instrumentation gave thema better
under st andi ng of physiol ogy and an equal nunber of students indicated
the Biopac system enhanced their |earning of physiology. For reasons
not inmmediately apparent, 80% of students in the first semester used
Bi opac for their investigative studies while only 15% did so during
the second senester

I'n our introductory physiol ogy course, PDAP, student outcones (50
students in two senesters) were conparable to the responses recorded
for students in HP. As expected, self reports conparing first and
final |aboratories, showed inprovenent. Students were nore capabl e of
scientific problemsolving, enhanced denpbnstration to critically

di ssect experinental designs, greater effectiveness in data analysis
and increased capability to draw reasoned conclusions. Although
physiology is a challenge to conprehend, the students were better able
to make connections between animal and plant physiol ogy. As we say,
'acell is acell is acell,"” no natter where we find it. Peer

eval uation of laboratory partners was sonewhat m xed while faculty
eval uation was definitely | ess generous but fair. The assessnent
instrunent clearly revealed that the | aboratory experience using
conputerized data acquisition enriched student understandi ng of
physi ol ogy and hel ped themto 'think' nore like a scientist. The
student satisfaction survey using Biopac technol ogy reveal ed students
wer e overwhel mi ngly pl eased

(80-90% agreed or strongly agreed) with the equi pment. The Biopac
system hel ped students to becorme familiar with how technol ogy can be
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used in problemsolving and hel ped themto overcone their fear of
using instrumentation in the |aboratory. However, |ess than half of
the student groups used Biopac in their investigative studies, despite
introduci ng an ani mal - based | aboratory, i.e., frog heart contraction
cycle. It is curious that many of the students want to do group
projects that focus on netabolic responses of mice to drugs.

These studi es are not acconpdated by Biopac, but can be done with
Vernier and Qubit systems. Also, a nunber of student groups do plant
studies that do not utilize the Biopac system

Trai ning and Devel opnent :

The PI/Co-Pls involved in this project were favorably inpressed with
Bi opac instrunentation after three senmesters of its use in two |ower
di vi si on physi ol ogy courses--Physiol ogi cal Dynam cs in Aninals and

Pl ants (PDAP) and Human Physiology (HP). W were amazed how well the
students adapted their Ilimted |aboratory skills to the use of Biopac.
The students were not intimdated by using the data acquisition

equi pnent for the first time. The ease of use, i.e., a 'plug and run’
approach and easily understood docunmentation allowed the students to
begi n operating the equipnent independently in a short period of

tinme.

As faculty we were i mensely pl eased how well the students reacted to
this new | aboratory experience. Al experinments involved use of human
subj ects. Aninal experinents are planned for the 2004-05 acadenic
year. The animal studies are nmuch nore challenging to conduct. It
will be of interest to observe how well our students respond to the
introduction of animal preparations.

As conpel ling as Biopac instrumentation is to use, we were somewhat
surprised so few students in PDAP wi shed to use the technology in
their investigative studies. This was partially true in HP where the
focus was strictly on the human nodel. Perhaps the absence of aninal
use in PDAP |imited student enthusiasmfor using Biopac. However,
this proved not to be the case in 2004-05.

Surveys over two years of our undergraduate teachers using Biopac in
the Saturday Explorations in Advanced Science (SEAS) and one year in
Wl anette Sci ence Qutreach Program (WSOP) revealed little change in
regard to their interest in teaching public school children. However,
they devel oped a greater understanding of what is involved in teaching
students in K-12. Sone were di scouraged by the anpunt of work
involved in effective instruction or were di sappoi nted by
disinterested students. Despite mld discouragenent, they were all
intrigued by the challenge. The enphasis on investigation over

cal cul ation and i nmedi ate feedback with Bi opac had a positive
influence on children's interest in scientific inquiry.

Qutreach Activities:

There are two target audi ences for the dissem nation of our Biopac
technol ogy into the wider comunity of K-12. They are Saturday

Expl orati ons in Advanced Science (SEAS) and Wl anette Science
Qutreach Program (WSOP). Both prograns utilze biology nejors as

trai ned teaching assistants (TAs) for the inplenentation of the Biopac
data acquisition system The undergraduate TAs design | aboratory
protocols and direct their use for the SEAS and WBOP students.

This past w nter (January-March 2004) on separate Saturdays 75
students in SEAS were introduced to our new Bi opac system as one of
five different science activities. These students were identified
primarily as talented and gifted in grades 5-9. The students were
exposed first to a variety of experinmental designs fromEKG to
respiratory cycling. Then the students were given the freedomto

nodi fy the experinmental schemes and cone up with their own hypotheses.
The result of their efforts were exciting and neaningful. For the
first time these young science mnds began to think |ike scientists by
maki ng educat ed guesses as to findings and 'tweaking' the designs to
further refine the outcones. O all the science activities in the
SEAS agenda, the data acquisition study using Biopac el ectronics was
overwhel mi ngly the nost popul ar and highly rated. After five
Saturdays with students engaged in different science activities, the
students eval uated their experiences and sel ected which of the five
science i mersions they would like to return to for an extended | esson
on the sixth and final Saturday of the program The Biopac |esson was
sel ected by 34%of the students as a first choice and 22% picked it as
their second choice. Evidence is strong, therefore, that the Biopac
system significantly piqued the interest of these young students.

Once again, during the winter school termof 2005, SEAS students were
provi ded the opportunity to work with Biopac equiprment. As was true
in the previous year, the grade school students rated highly the
experience. The Biopac system engaged he students because it focused
on their body physiology. It was a personal -types experience that
transcended sci ence theory.

It is of interest that the Biopac conpany contacted the Pl after
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readi ng the annual report in 2004. The conpany asked us to 'try out'
a hand-held A/D converter (MP40) that could be affordable in the

mar ket place of public schools. The device with attached el ectrodes
al l owed for non-invasive neasurenent of electrical signals, i.e., EKG
EEG, and EMG Ths was clearly a 'plug and run' type of operation that
woul d cost approxi mately $300-400 per unit. M student assistants
used the device and found that the harware configuration (except for
flinsy electrode clips), documentation, software usability, and basic
functionality were superb. The downward trickle of this type of
technol ogy into the public school sector is to be appl auded.

In July 2004 and audi ence of WOSP students (20) in grades ranging from
m ddl e through high school were invited to use the Biopac
instrunentation. This group of students was primarily of mnority
ethnicity who indicated a strong perference for learning fromthe arts
to the sciences. Again, with a group of young students nore diverse
those of SEAS, the use of the Biopac systemwas an outstandi ng

success.
More the half the students considered the science exposure as their
nost exciting and nmeani ngful experience. | suspect the 'hands on'

approach of recording signals fromtheir own bodies is what captured
their enthusiasmfor electronic recording with Biopac. Unfortunately,
anot her annual session using Biopac is not schedul ed for WSOP students
in July 2005.

Curricular target(s) of Project

Di scipline(s) Affected by Project:

1) Biology

The Bi opac system purchased with NSF fundi ng has been used
successfully for three semesters in the laboratory of PDAP. The PDAP
| aboratory is designed to give sophonore-level students their first
exposure to the investigative process and data acquisition technol ogy.
The technology is also used in our departnent's junior-Ilevel research
met hods course, Animal Physiology, and a several majors have enpl oyed
the equi pment in senior research projects.

2) Exercise Science

The Biopac systemis adapted for intensive use in HP with the
potential for further use in senior research projects. The equi pnent
is incorporated on a linmted basis in Mtor Learning were several
nodul es, e.g., reaction tine, biofeedback, and gal vanic skin
conduction are inplenmented.

Subj ect (s) Affected by Project:
1) Physi ol ogy
Title(s) of Course(s) Affected by Project:

1) Physiol ogical Dynamcs in Aninmals and Plants
2) Human Physi ol ogy

3) Aninmal Physiol ogy

4) Mbtor Learning

Sunmary Description of Pedagogi cal Approaches:

The | aboratory for use of Biopac instrumentati on occupies three hours
of the seven-hour-per-week course in Physiological Dynanmics in Aninmals
and Plants (PDAP). The nmaxi mum | aboratory enrollnment is 16 with
students occupying eight work stations. Students attend three
50-minute lectures, a 50-minute | aboratory recitation, and a 3-hour
experinental |aboratory. The class enrollnent is expected to average
20 students per senmester. The laboratory is the highlight of the
cour se

since students are given the freedomto design their own physiol ogy
experinments with instructor consent. The connection is then made
between | aboratory practice and classroomtheory. It is premature to
know i f enrollments in PDAP will increase and what inpact it wll
have

on registration for other physiology courses in the curricul um

Proj ect Products, Publications, Mterials

Jour nal Publications:
Book(s) of other one-tine publications(s):

Types of products (e.g. textbooks, lab manuals, articles, CD-ROWs, etc.):
None

O her Types of Products:
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None
O her Specific Products:

Internet Dissem nation

Internet Dissemnination:
http://ww. w | | anette. edu/ cl a/ bi ol ogy/ bi ol 244/ i ndex. ht m

The Web site has a subnmenu or sidebar titled NSF-CCLI. It describes
the purpose of the technology grant to establish conputer-based data
acquisition in the physiology |aboratory. It also highlights the
sel f, peer, and faculty evaluation of student |earning. The
evaluation forns represent quantitative and qualitative assessnents
that can be accessed and responded to by students and faculty. NSF is
clearly acknow edged

for its support.

Addi tional Information

Description of Equi pment or Instrunmentation:

1) Instrunmentation
Biopac Utimte System Mic (USB) x 8 work stations
Sensors and el ectrodes to support Biopac hardware

Addi tional Sources of Funding:

1) 1:1 match Wl lamette University $39, 897: NSF $43, 030
Speci al Requirenments for Annual Project Report:

Unobl i gated funds: |ess than 20 percent of current funds

Cat egories for which nothing is reported:
Partici pants: Partner organizations
Participants: Cher Collaborators

Products: Journal Publications

Products: Book or other one-tine publication
Products: O her Specific Product

Contributions Wthin Discipline

Contributions to O her Disciplines
Contributions to Education and Human Resources
Contributions to Resources for Science and Technol ogy
Contri butions Beyond Science and Engi neering
Speci al Reporting Requirenents

Ani mal , Human Subj ects, Biohazards

Contact Information for Project: Colloborating Awards
Project Activities and Findings: Innovations or Unique Successes to Date

Internet Dissem nation: FTP Server Address
Internet Dissem nation: Gopher Server Address

[ Fast Lane Hone Page] [Take you to the Project System Control Screen] W welcone comrents on this system]
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