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A UNIQUE PROGRAM FOR INSTRUCTION 
IN BIOLOGICAL OCEANOGRAPHY AT THOMAS 
JEFFERSON HIGH SCHOOL FOR SCIENCE AND 
TECHNOLOGY   AS A COOPERATIVE EFFORT 
WITH THE SMITHSONAIN OCEANOGRAPHIC 
SORTING CENTER AND THE U. S. NAVAL 
ACADEMY WAS BEGUN WITH THE 1989/90 
SCHOOL YEAR. TEACHING DUTIES WERE 
SHARED   BETWEEN   SCIENTISTS  AND 
TECHNICIANS FROM THE SOSC AND THE 
TEACHER FROM THE HIGH SCHOOL. THE 
SOSC ALSO PROVIDED THE SPECIALIZED 
EQUIPMENT AND ARCHIVED SPECIMENS FOR 
INSTRUCTION IN PLANKTON IDENTIFICATION. 
ACCESS TO THE MARINE ENVIRONMENT WAS 
FACILITATED BY ASSISTANCE FROM THE 
U.S. NAVAL ACADEMY. THIS PARTNERSHIP 
OF EDUCATION. INDUSTRY AND BASIC 
RESEARCH INSTITUTIONS OPENS NEW 
OPPORTUNITIES  FOR SCIENCE CURRICULUM 
DEVELOPMENT 

BIOLOGICAL OCEANOGRAPHY IS  A 
HUMAN ENDEAVOR WHICH IS CONDUCTED ON 
THE SEA AND  IN  THE  LABORATORY.  BY 
JOINING FORCES WITH THE SMITHSONIAN 
OCEANOGRAPHIC SORTING CENTER, THE 
THOMAS JEFFERSON HIGH SCHOOL FOR 
SCIENCE AND TECHNOLOGY IS ABLE TO 
OFFER STUDENTS A REALISTIC LEARNING 
EXPERIENCE NOT POSSIBLE IN A TEXT 
BOOK BASED TRADITIONAL HIGH SCHOOL 
SCIENCE COURSE. 

THIS UNIGUE PROGRAM WAS BEGUN 
WITH THE 1989/90 SCHOOL YEAR. AND 
PROVIDES ONE OPTION FOR SENIORS TO 
TAKE IN MEETING THE GRADUATION 
REQUIREMENT FOR A ONE YEAR TECHNOLOGY 
LABORATORY/MENTORSHIp  PROJECT.  THE 
PROGRAM OBJECTIVES ARE TO GIVE THE 
STUDENTS EXPERIENCE IN WORKING IN THE 
FIELD OF BIOLOGICAL OCEANOGRAPHY IN 
THE CONTEXT OF A RESEARCH SCIENTISTS. 
THE  STUDENTS  LEARN  TO   SORT   AND 
IDENTIFY ZOOPLANKTON BY WORKING WITH 
SCIENTISTS AND TECHNICIANS FROM THE 
SMITHSONIAN OCEANOGRAPHIC SORTING 

CENTER BOTH AT THE MUSEUM SUPPORT 
CENTER IN SUITLAND. MARYLAND AND AT 
THE   HIGH   SCHOOL. IN  ADDITION 
STUDENTS DESIGNED AND IMPLIMENTED A 
RESEARCH PROJECT CULMINATING IN A 
WRITTEN RESEARCH PAPER AND A POSTER 
PRESENTATION SUITABLE FOR A 
SCIENTIFIC MEETING. THE PAPER WAS 
PUBLISHED IN THE SCHOOLS SCIENTIFIC 
JOURNAL  TECHNOS   AND   THE   POSTER 
PRSENTATIONS WERE ENTERED IN THE 
SCHOOL, REGIONAL AND STATE SCIENCE 
FAIRS. A SPECIAL UNIT ON 
EVOLUTIONARY RELATIONSHIPS AND 
METHODS OF STUDYING SUCH 
RELATIONSHIPS BY THE ANALYSIS OF 
SELECTED ZOOPLANKTON GROUPS WAS ALSO 
PRESENTED. 

THE STUDENTS AT THOMAS JEFFERSON 
HIGH SCHOOL 
TECHNOLOGY ARE 
DISTRICTS IN 
SELECTION IS 
PERFORMANCE 

FOR  SCIENCE  AND 
DRAWN FROM FIVE SCHOOL 

NORTHERN  VIRGINIA. 
ON  THE  BASIS OF 

ON    A    COMPETITIVE 
EXAMINATION, TEACHER  RECOMMENDATIONS 
AND PRIOR ACADEMIC  PERFORMANCE.  THE 
STUDENTS ARE ACHIEVEMENT ORIENTED AND 
EXCEPTIONALLY  CAPABLE IN SCIENCE AND 
MATHEMATICS.  THEY  MUST  CHOOSE   TO 
WORK  IN  ONE  OF  ELEVEN  TECHNOLOGY 
LABORATORIES  OR   TO   UNDERTAKE   A 
MENTORSHIP STUDY.   THIS DECISION 
IS USUALLY MADE DURING THE THIRD 
QUARTER OF THE JUNIOR YEAR AND 
IS  A  SENIOR  COURSE REQUIREMENT FOR 
GRADUATION.  IN GENERAL THE  STUDENTS 
ENTERING  THE  MENTORSHIP PROGRAM ARE 
AMONG THE MOST CAPABLE AND MATURE 
SENIORS       BECAUSE, THEY       ARE 
REPRESENTING THE SCHOOL IN THE 
SCIENTIFIC AND BUSINESS COMMUNITY. 

THE BIOLOGICAL SCIENCE COMPONENT 
OF THE THOMAS JEFFERSON HIGH SCHOOL 
FOR SCIENCE AND TECHNOLOGY CURRICULUM 
IS PRIMARILY ORIENTED TOWARDS 
MOLECULAR  BIOLOGY, BIOCHEMISTRY  AND 
PHYSIOLOGY. THIS RESULTS IN THE NEED 
TO ACTIVELY RECRUIT STUDENTS INTO THE 
BIOLOGICAL OCEANOGRAPHY PROGRAM. THE 
STUDENTS HAVE LITTLE DIFFICULTY IN 
MAKING THE TRANSITION TO NATURAL 
HISTORY   AND   FIELD    WORK.  THEIR 
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XTENSIVE PREVIOUS LABORATORY 
EXPERIENCE ADEQUATELY PREPARES THEM 
FOR APPLYING THE SCIENTIFIC METHOD TO 
BIOLOGICAL   OCEANOGRAPHY  RESEARCH 
TOPICS. 

PROGRAM OF STUDIES 

FIELDWORK 

THE FIRST FORMAL ACTIVITY FOR 
THE STUDENTS IN THE MENTORSHIP 
PROGRAM IS A SHORT ONE DAY 
ORIENTATION CRUISE CONDUCTED DURING 
THE SUMMER. STUDENTS ARE ENCOURAGED 
TO START THEIR MENTORSHIP IN THE 
SUMMER BEFORE SCHOOL STARTS. THIS 
WAS FACILITATED BY THE GENEROSITY  OF 
THE U. S. NAVAL ACADEMY OCEANOGRAPHY 
DEPARTMENT WHICH ALLOWED THE STUDENTS 
AND ONE INSTRUCTOR (JAF) TO GO ON THE 
ACADEMY'S OCEANOGRAPHIC RSEARCH 
VESSEL.YP 697, ON AUGUST 25, 1989. 
THE STUDENTS AND INSTRUCTOR 
FAMILIARIZED THEMSELVES WITH METHODS 
OF QUANTITATIVE PLANKTON SAMPLING 
USING NANSEN NETS WITH A FLOW METER. 
EIGHT PLANKTON STATIONS WERE 
SUCCSFULLY OCCUPIED IN THE MID'REGION 
OF THE CHESAPEAKE BAY AND THE MOUTH 
OF THE SEVERN RIVER. SUBSEQUENT TO 
THIS CRUISE THE STUDENTS WENT TO THE 
SMITHSONIAN OCEANOGRAPHIC SORTING 
CENTER AT THE MUSEUM SUPPORT CENTER 
IN SuiTLAND. MARYLAND WHERE THEY 
PREPARED THEIR PLANKTON SAMPLES FOR 
SORTING  AND  ANALYSIS   IN   THE 
LABORATORY.  THE STUDENTS ALSO TOURED 
THE FACILITIES OF THE SORTING CENTER 
AND HAD THE OPPORTUNITY TO INTERACT 
WITH SCIENTISTS AND TECHNICIANS 
ACTIVELY WORKING ON BIOLOGICAL 
OCEANOGRAPHIC RESEARCH AND CURATION 
OF BIOLOGICAL SPECIMENS. 

THE STUDENTS DESIGNED RESEARCH 

PROJECTS   FOCUSING   ON   POPULATION 
DYNAMICS OF PLANKTONIC ANIMALS IN THE 
CHESAPEAKE BAY. TO CARRY OUT THEIR 
PROJECTS THE STUDENTS PARTICIPATED ON 
A SECOND CRUISE ON OCTOBER 20, 1989 
ALSO FACILITATED BY THE GENEROSITY OF 
THE U. S. NAVAL ACADEMY. ON BOTH 
CRUISES THE PRIMARY MISSION OF THE 
SHIP WAS GROUND TRUTHING FOR 
SATELLITE OBSERVATIONS.  THIS 
INTRODUCED THE STUDENTS TO REMOTE 
SENSING  WORK.  THE  NATIONAL OCEANIC 
AND ATMOSPHERIC SCIENCES 
ADMINISTRATION PROVIDED THE STUDENTS 
WITH THREE SATELLITE  IMAGES  OF  THE 
CHESAPEAKE BAY GENERATED BY 
SATELLITES OVER FLYING THE BAY 
CONCURRENT WITH THE STUDENT CRUISES. 
THE STUDENTS WERE ABLE TO INCORPORATE 
THIS MATERIAL INTO THEIR PROJECTS. 
TO EXPAND THEIR KNOWLEDGE OF THE 
METHODOLOGY OF  REMOTE  SENSING, A 

VISIT TO THE U. S. GEOLOGICAL SURVEY 
OFFICES IN RESTON, VIRGINIA WAS 
SCHEDULED DURING DECEMBER OF 1989. 
ON THIS VISIT, THE STUDENTS TALKED 
WITH RESEARCHERS WHO REGULARLY WORKED 
WITH SATELLITE IMAGERY. THE TOPICS 
WHICH THEY DISCUSSED WITH THE 
SCIENTISTS AT THE GEOLOGICAL SURVEY 
INCLUDED IMAGE PROCESSING, IMAGE 
ENHANCEMENT, ANALYSIS OF SATELLITE 
DATA AND POSSIBLE SOURCES OF 
SATELLITE DATA. THE FINAL TRIP WAS A 
VISIT TO THE CHARLES BRANCH WILSON 
LIBRARY IN THE U. S. MUSEUM OF 
NATURAL HISTORY IN WASHINGTON D. C. 
HERE THE STUDENTS WERE ABLE TO SURVEY 
THE VERY SPECIALIZED LITERATURE ON 
THEIR CHOSEN RESEARCH TOPICS. 

SCHOOL CENTERED ACTIVITIES 

INSTRUCTION IN NATURAL HISTORY 
AND   IDENTIFICATION   OF  PLANKTONIC 
INVERTEBRATES WAS CONDUCTED AT THE 
THOMAS JEFFERSON HIGH SCHOOL CAMPUS 
DURING REGULARLY SCHEDULED CLASSES BY 
FACULTY    AND     SCIENTISTS     AND 
TECHNICIANS FROM THE SMITHSONIAN 
OCEANOGRAPHIC SORTING CENTER WHO 
VISITED THE SCHOOL ON A WEEKLY BASIS 
DURING THE FALL SEMESTER. TWO 
TECHNICIANS MS. TJUANA NICKENS AND MS 
LANA   ONG  WERE  THE  MOST  FREQUENT 
OUTSIDE INSTRUCTORS WHO ASSISTED IN 
TEACHING BIOLOGICAL OCEANOGRAPHY 
RESEARCH TECHNIQUES. 

THE TYPICAL CLASS ROUTINES WERE 
A MIXTURE OF LECTURE AND TUTORIAL 
INTERACTION  COMBINED WITH LABORATORY 
WORK. THE STUDENTS LEARNED HOW TO 
SPLIT AND SORT PLANKTON SAMPLES USING 
EQUIPMENT LOANED BY THE SMITHSONIAN 
OCEANOGRAPHIC SORTING CENTER. THIS 
INCLUDED   ESSENTIALLY   ALL  OF  THE 
EQUIPMENT NORMALLY USED BY THE 
TECHNICIANS AND SCIENTISTS IN A 
MARINE BIOLOGY LABORATORY. INCLUDED 
IN THIS EQUIPMENT WERE TWO NIKON 
RESEARCH MICROSCOPES, A PLANKTON 
SAMPLE SPLITTER, SPECIMEN CONTAINERS 
SORTING SOLUTION, ENUMERATORS FIBER 
OPTIC LIGHT SOURCES AND ALL 
PERIPHERAL EQUIPMENT NEEDED FOR 
RESEARCH ON PLANKTON. 

INSTRUCTION ON IDENTIFICATION 
OF MARINE PLANKTON WAS CARRIED OUT BY 
SMITHSONIAN INSTITUTION WORKERS USING 
AN EXTENSIVE TEACHING COLLECTION 
ASSEMBLED FROM THE ARCHIVED 
COLLECTIONS AT THE OCEANOGRAPHIC 
SORTING CENTER. THE STUDENTS BECAME 
REASONABLY COMPETENT IN IDENTIFYING 
PLANKTORS  IN ABOUT TWO MONTHS.  THEY 
HAD AMPLE OPPORTUNITY TO PRACTICE 
USING SAMPLES PROVIDED FROM THE 

SMITHSONIAN INSTITUTION PLUS THOSE 
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COLLECTED BY THE  STUDENTS  ON  THEIR 
TWO RESEARCH CRUISES.  CLASS ROOM 

INSTRUCTION WAS ALWAYS REINFORCED BY 
LABORATORY EXPERIENCES WHICH WERE 
CONDUCTED ON THE SAME DAY. 

A  SP 
EVOLUTIONAR 
(FRANK FER 
THE BASIC 
RELATIONSHI 
MORPHOLOGY 
SUCH RELATI 
A   TUTORIA 

LABORATORY 
REINFORCE 
INTRODUCED. 
THE SWIMMI 
MEMBERS OF 
EXAMPLES 0 
EVOLUTIONAR 
WERE  ASKE 
APPENDICES 
EVOLUTIONAR 
THREE  FAM 
CRUSTACEA. 
ASKED TO EX 
APPENDAGE 
FAMILIES. 
ASKED  TO 
THEIR    HY 
RELATIONSHI 
THIS WAS A 
MENTAL PROC 
MORPHOLOGY 
RELATIONSHI 

ECIAL U 
Y RELAT 
RARI ) . 
CONCEP 

P   AND 
AS  A 

ONSHIPS 
L   APP 

ACTIV 
THE 
THE L 

NG LEGS 
THE  C 

F  ORGA 
Y ORIG 
D   TO 

TO 
Y REL 
ILIES 
THE S 

TRAPOLA 
COMMON 

THE ST 
DEVELOP 
POTHESI 
PS  AND 
GOOD IN 
ESSES 
TO INFE 
PS AND 

NIT 0 
lONSH 
THE 

TS  0 
TH 

KEY 
. TH 
ROACH 
ITIES 

CON 
ABORA 
OF T 

LASS 
NISMS 
IN. 
USE 

CO 
ATION 
IN 

TUDEN 
TE TO 

TO 
UDENT 

EXP 
ZED 

ANC 
TRODU 
INVOL 
R PAS 
PROCE 

N THE S 
IPS WAS 
UNIT 

F PHYLO 
E    US 
TO IDEN 
IS WAS 

WITH 
DESIG 

CEPTS 
TORY WO 
HREE DI 
CRUSTA 
WITH A 

THE  S 
THE S 
NSTRUCT 
SHIP  F 

THE 
TS  WER 
THE S 

ALL 
S WERE 
LANATIO 

EVOLU 
ESTRAL 
CTION I 
VED IN 
T EVOLU 
SSES 

TUDY OF 
TAUGHT 

COVERED 
GENETIC 
E    OF 
TIFYING 
DONE BY 

TWO 
NED  TO 

BEING 
RK USED 
FFERENT 
CEA  AS 
COMMON 

TUDENTS 
WIMMING 

AN 
OR  THE 

CLASS 
E  ALSO 
WIMMING 

THREE 
ALSO 

NS  FOR 
TIONARY 
FORMS. 

NTO THE 
USING 

TIONARY 

SCIENTIFIC PRODUCTS 

THE F 
WAS THE PR 
REPORT AND 0 
CLASS. THE 

AWARD WINNIN 
SCIENCE FAI 
RECEIVING FI 
WAS ADVANCE 
FAIR WHERE I 
PLACE AND 
SCIENCE FAIR 

INAL 
ODUCT 
RAL P 
STUD 

G PRO 
R WI 
RST P 
D TO 
T ALS 
ADVA 

PHASE OF THE PROGRAM 
ION OF A WRITTEN 
RESENTATIONS FOR THE 
ENTS ALSO PRODUCED 
JECTS AT THE SCHOOL 
TH  THE  TOP PROJECT 
LACE. THIS PROJECT 

THE REGIONAL SCIENCE 
0 WAS AWARDED  FiRST 
NCED TO THE STATE 

BEEN 
JOURN 
THE 
JOURN 
ENCOU 
MENTO 
SCIEN 
SUCCE 
PROJE 
PROFE 
PRESE 
SCIEN 
IN TH 

THE WORK 
COMBINED 

AL ARTICLE 
HIGH 

AL.TECHNOS 
RAGED TO 
RSHIP WOR 
TIFIC S 
SSFUL COMP 
CT IS 
SSIONAL P 
NTATION 
TIFIC MEET 
IS CASE. 

OF TWO 
INTO 

FOR  P 
SCHOOL 

. THE 
TO TH 

K IN A 
ENSE. TH 
LETION 0 
IN THE 
APER IN 
OF THE 
ING. THE 

STUDENTS 
A SCIEN 

UBLICATIO 
'S SC 
STUDENTS 
INK OF 

PROFESS 
T    IS, 

A  RES 
FORM 
PRINT 
WORK 

SCIENCE 

HAS 
TIFIC 
N IN 
lENCE 
WERE 

THEIR 
lONAL 
THAT 

EARCH 
OF  A 

AND 
AT  A 
FAIR 

CONCLUSION 

THE 
OF  THOMAS 
SCIENTIFIC 
SCHOOL TO 0 
DIVERSE 
OTHERWISE 
SCHOOL.  BY 
SCIENTIFIC 
THE SCHOOL 
STUDENTS  T 
LEARNING EX 
TECHNOLOGY. 
EDUCATIONi 
RESEARCH 
OUTSTANDING 
PEOPLE  FOR 
AND  ENGINE 
TALENTS   A 
AT  THE   S 
SORTING CEN 
STUDENTS 
EDUCATIONAL 
HAVE SIGNI 
DECISIONS B 

INTRACTI 
JEFFE 

COMMUN 
FFER A 
CURRICUL 
BE POSS 

USIN 
COMMUNIT 
HAS BEEN 
0  REALI 
PERIENCE 

THIS P 
INDUSTRY 
INSTITU 
SUCCESS 
FUTURE 

ERS. TH 

ND ABILI 
MITHSONI 
TER WHEN 
PROVIDE 

EXPERI 
FICANT 
Y THE ST 

ON  OF 
RSON 
ITY 
RICHE 

UM 
IBLE 
G   TH 
Y AS 
ABLE 

STIC 
S IN 
ARTNER 

A 
TIONS 
IN TR 

WORK A 
E WID 
TIES S 
AN   0 
MADE 
FOR 

ENCES 
IMPACT 
UDENTS 

THE FA 
WITH 

ALLOWS 
R  AND 
THAN 
FOR  A 
E   REG 
A  RESO 
TO INTR 
WORKING 
SCIENCE 
SHIP BE 
ND 

IS 
AINING 
S SCIEN 
E  RANG 
UCH AS 
CEANOGR 
AVAILAB 
TRULY 
WHICH 
UPON C 

CULTY 
THE 
THE 

MORE 
WOULD 
HIGH 
lONAL 
URCE. 
ODUCE 

AND 
AND 

TWEEN 
BASIC 

AN 
YOUNG 
TISTS 
E  OF 
THOSE 
APHIC 
LE TO 
RICH 
MAY 

AREER 

414 




