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Drear Jurars,

I am pleased and proud to introduce my nominee for The Brock International Prize in
Education. Dr. Irving is an inspiration to many and has truly been a catalyst for education
reform in Science Education. As STEM Education becomes a leading issue in educaling
the future generation of scientists in United States, Tor, Trving has devoted her time and
sneTgy to supporting, developing, and implementing programs that direcfly and indircetly
SETVe a5 4 mesns of (ncreasing student intarest in science,

| helieve that she is an exceptional candidate for the Birock Award because she
epitamuzes what the Brock Tniemational Prize in Education recognizes as a key factar for
innovations in the education system. She has made a major conlribulion to stience
education through grunis, professional development, scminars, research, and the iraining
of teachers and preservice tegchers in math, science, and pedaposical skills relsted o
ellective preparedness in the classroom. She has made several contributions to the health
ficld by developing actvities that stimulate swareness of the danger of diabetes, siroke,
and hyperiension to nuddle school students by alerting them that changing their lifiestyle
can be beneficial (o preventing these potential deadly discases.

It 15 worth mentioning the Dr. Irving has devoted maost of her career in higher
education creating professional development opportunities for teachers (o science and
math, tramning and retraining leachers from high content areas to teach in high needs
schools, and has conducted research in the field of health and science that has lead to the
development of institutes, seminars, workshops for teachers, communily groups, znd
research,

Lastly, Dr. Irving in and eMorl to motivate student to learn science and math has
collaborates] with Dr. William (Bill) Crosby to spesk out against bullving. Dr. leving and
Tr. Cosby have besn on “Tarmy King Live™ on CNN to discuss the topic of bullying.  She
also appears on local TV programs Lo speak about the effects of bullving on children and

wilulls and suggests wavs 1o stop bullying behaviors. In her coliaboration with Dr,



Croshy, she has developed curriculum that addresses hullving, low self-esteem, and
depresston using the Fat Albert and Crosby Kids as part of her character cducation
mission ol promoting ethical and moral values in our Kalion™s vouth.

As | step back and look at Dr, Trving’s accomplishments | immediataly think:
about the quode ™ Aim for the moon, even if you miss, you will land among the stars” Dr.
Irving in her endeavors 15 aiming for the moon and as she travels in that direchion she is

brightening many stars on her way. Please take 2 moment and view her accomplishments.

Thanks,
. 1. Octavia Tripp

Associate Prolessor
Elementary Science Tducalion
Auburn Umversity

Anburn Alabama
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CURRICULUM VITAFE

MARILYN M. TRVING
7809 Vanily Fair Dirjve
Greenbell, MID 20770
01-513-0164
minirving@yenzon net

Work Address:
Howard Uiniversivy
School of Educartian

2441 4™ Strea

W

Washington, DC 20059

202-806-5051
202-806-5297

o)
(n

mirving @howard edu

Education
[987

1976

1974

Ed.ID., Higher Education Administration, Texas Southemn University,
[Mouston, Texas

MLS., Secondary Science Education, Texas Southern Umiversity,
Houstor, Texas

R.A. Biology il hemistry, Grambling State Limiversity

Grambling, Louisisna

Academic Appointments — Howard University

2070 - Prosent

2009 - Presen|

2007 - 2008

A00E - 2010
)3 - 3007

1996- 2001

Assoctate Thean for Rescarch and Sponsored Programs

Full prolessor, Science Education
Cirnduate Faculey, 1998 to present

Associate Prolessor, Department of Curmculum and Instroction
Achool ol Education, Howard University, Washington, T
Lourses: Integrated Marthcmatics, Seience and Technology
Methods 11

Field Work and Seminar

Theories and Principles of Curriculum Development
Leaching Science in Urban Sccondary Schools

Elementary Education, Coordinator

[nterim Chair, Department of Curreelum and Instryction
Assoviate Dean, School of Education. | Toward University
Washinglon, [}

Assistanl Professor - Science Educalion, School of Education
Howard University, Washmgton, 1.0



1998 2000 Lyirector of Even Slart Family Litcracy Program
Planned and coordinated readin gactivitics for parents and children
to increase their reading level

1993-1994 Senior Training: Technical Assistance Agvoriate
Southwest Educational Development Lahoratory
Southwest Consortium for the Improvement of Mathemarics and
Svience Teaching, Aust n. Texas
Planned, coordinated, and conducted trainin £ #nd technical
assistance for regional leachers, including intensive summer
training sessions in mathematics and science, Avsgizted in the
planning and delivery of regional forums on systemic reform in
mathematics and science. Conducted |iteraiure FEVIEWS On sclence
dand mathematics reform. Colleeted information and prepared
written matctials for dissemination resional and national
audicnces. Idenlified promisin L southwest region programs in
mathematics and seience education and responded to request from
locsl schaol staffs for technical assistance m identifiving, sclecting,
and implementing eMective instructional programs in mathematics
and science. A szisted in the preparation of information brochyres.
bulleting, and technical reports. Traveled extensively,

1994-1996  Adjunet Professor. Curriculum and Instruetion, Science Education

Urmrversity of Texas at Austin, Auvstin, Texas
[988- 1993 Assistant Professor, Curriculum and Instruction, Scicnce Tducation
Ulmversity of Wisconsin-White water, Whitcwaler, Wisconsin

Dhrected 1caching (supervision of clementary and secondany
student tcaching]
Lurector. Observation and Participahion
Metheds Block
Young Scholars Program - Science - Grades -4
Mathematics and Science Institute - Grades -8

Supervised student teachers on elementary snd secondary levels,
advised graduare and undergraduaie students; designed teacher
development and

Ining programs, conducted workshops and in-services:
chairperson on search and sereen vomumities, active and involved
In izeulty governance, departmant college, and university level:
served on numerous academic, local, state, and national
committess, provided lectures and presented papers at focal, state,
and nanonal conferences: suceessiiul grant proposal wiiting
experience; and active member of professional oreaniztions

1982-1988  Niolopy and chemistry weacher, Willowridee High School, Sugar Land,
Texay
Cuwrriculum developer in seience in the district; developed lab
manual for diswrict; chairperson of textbaok commilee; sponsored



student extracarmcular activ ities, and mentored students in scicnee
competifions,

Dther Affliation:  Fat Albert and (he Coshy Kids Character Education I'u T N
conjunction with Bill Coshy, educator and enlertainer

Research
Referced Poblications:

Irving, ML, Johnson, A N, M, and Tohnson, W (February 2009), Assessing
secondary seience teachers’ perceptions on teaching students wath disabilivies Jowrmal o
the Research Association of Miveriny Frofizceors.

Irving, M., Dickson, LA and Austin, W (2008} Under review.) [nterdisciplinary
efforts used to improve student proficiency in scicnce. technology, engineering and
mathermatics (STEM). ¥he Bl Callewse Review Journa,

Digksom, L A and Irving, M, {In press) Inguiry-based learning for secondary
Biotogy teachers. funrsad of National Associcetion et Hiclogey Teachiers,

Erving, M., Nti, M. and Johnson, W. | 2007). Meeting the needs of the special learner m
science  friternational Jouree! of Npecial Educetion, 22(3), 109-1 |8,

deving, M. (2003} Part 1. How I Succeeded in Graduate and Professional Schaal and in
my Career Path, Essay 21 Mentoring in the Advising Process. The Black Student s
Ciwnde o Craduale and Professional School Success Edired bv Vernon 1., Fanmer,
foreword by Carol Mloscley-Braun, Grecnwom! Press.

Trving, M., and Dhickson, L. {2003, Chagier 6: Using relevant pedagogy: Recognizing
sludent diversitv ia enrich learming serence in the oollege classroom. Teaching
culturally diverse eollege students in a pluralistic society, edited by Vemon 1. Farmer
and Evelvn 5. Wyan, Wyndham Hall Press, p. 107-115.

Ehckson, 1., Jr.and Trving, M. (20023 "An Intemet SUTVCY. Assessing
the extent middle and high school teachers use the intermet to enhance sclence
benching "Journal 6f Comprters i AMathematics ang Seienve Teaching 2101) 77-95.

Urving, M. (2002 Fasuy 21, Mentoring in the advising process. The Black Student’s
Guide w Crraduate and Professional School Success. Edited by V. Farmer (reenwond
Press.

Irving, M. (2001). Chapter 4 “Critical Barriers o Setentific Literacy.” Chapter 14
“Preparing Teachers to Work with Diverse Studen Populations.™ Developing Titeracy
Skills Across the Curriculum, Practical Approaches, Creative Modgls, Slrateees, and
ltesources edited by Jagpers 1., Melamerson, N, and Duhon, (5., Cdwin Mellen Press,



Frvimg, M., Dickson, L., Jroand Kevser, ) (2000} “Retrainin g sccondary science
teachers in a diverse school district by upgrading knowledge in contert and pedagogy,”
Jetirnead of Negro Edvcation, 3 (68), 409318,

Lrving, M. & Dickson. L. (Fall (999, “Blending comtent and pedagoey 1o upgrade
secondary science teachers™ skills” Miducetion Tsswew, 1013, 13-27.

Trving, M. & Dickson, 1. (Fall 1999) Designing professional development courses (o
help science teachers adapt their teaching methads to students of variad ethn ic
backgrounds. The Adudticuliral Seience Eduoator Informer 6, (2. 5-7. Association for
Multrcultural Science Education — National Scicnce Teachers Assoctation AT

Irving, M. (20dH}). Book Roview. Baing responsive to cultural differences: How
teachers leamn? Jowena! of Education for Students Flaced A7 Risi FHESPAR) (3), 319-
321 Tawrence Tribaum Associates, Inc

Trving, ML {1998). Analysis of elfective professional development models in
mathemativs, science and technotogy inan urban school district. Sevearel Associaion af
Mincwity Frofessors Jowrmad, 2(2), 20

{1994 ). Environmental resource packel- A hands-on approach for primary/middle
school teachers. RE&EM Publishin e Company, Holly Hill, South Caroling,
Website address: amazoncom Search: Marilyn Irving and click.

(19 Waler, water . il°s our business, Through the rainbow children scienge
and literature, Council for Blementary Science Internations] and Mauomal Science
Teachers Association, Washington, DO

Schelarly Work

“Integrating Mathematics, Svience, and Language Arts with Astronomy ™ Mini book
compiled by Middle and Junior High Schoal Teachers, District of Columbia Pubilic
nchools, Washington, DO (Edited)

Lrvimg, M. (1999), Implementing Desipn [nginezring Activities (K-14). Junior
Engineering Lechnical Sociely (JETS ). Wehsite address http/iwww. engineering

nel.org jess nedepmr him

Irving, M. (1999). Chemistry in a ziplock hag. Project Kaledoscope Website address
hitp; e, phal ore’ | Othann/index. html

Educational Materials Developed



Irving, M. (20067 Toolkit on CO “Increasing Undereepresented Minorities in
Mathematics: An Tnfarming, Lncouraging amd Reinlureing Three-Tier ( TER ) I roram™,
Funded by General Eleciric

Irving, M. and Austin, WL, (2004}, Toolki: Project DiSH: Dabetes, Stroke and
Hyperiension, Activities for Middle Sehool Science and Health Teachers an Awarengss,
Risk and Prevention of Dishetes, Siroke and IHypertension (Support with funds from
NIH). Disirict of Columbia Public Schools und 'rince George’s County Public Schools

Irving, M {2004}, Astronomsy Activity Booklet: Mathcmatics. seience, and Langus e
Arls ( Supported with funds from 1S, Mepariment of Bducation), District af Columbiz
Fublic Schools,

Irvimg, M. (20001 Research presentation “Howard Limiversity  [mlemet Suryey —
“Assossing the Faxtent MrddleHigh Schoal Teachers Use the Internet to Enhance Science
Teaching”. Presented at the Twenlieth Annual Research Associalion ol Minority
Professors Conference, F ehroary 2001,

Irving, M. | Reviewed). Development of Literacy and science literacy in culturally diverse
students in introductors baslogy courses, Liniversity of California Elecironics S,

Irving, M. { Heviewed), Mativating non-traditional minorily adielt leamers 1o take
responsibilive to learn and wse technological resources in an online course, Journal e
Researeh Association,

Moungraph Reviews
Panelist for HERTIRL — Natronal Scienge Foundation, (February 2010

The A frican Diaspory: Developing Black Scholars in Science Education for thy 717
Contury. (Jute 2008). A consortium of science cducatars — Tynded hy the National
acignce Foundation,

Raviewer for Allyn and Bacon {2008}

Irving, M. Book Review, (2005 ). Access and opportunitics 1o learn are not accidents.
I'he Southeast Eisenhower Regionul Consortivm for Mathematics and Science
Education (STRVE),

Irving, M, Book Review (2004}, Turning despondency into hivpe: Charting new paths
toamprove studens” achievement and participation in science cducation, The
Southenst Eisenhower Regional Consortium for Mathematics and Science Education
(STRVE)

Grants Funded

“Ready 1o Teach.” $2.1 million dotlars, TS, Department of Educaiion (2007 2012

q



“Increasing nderre presented Minoritios in Mathematics: An Informing, Encouraging
and Reinforcing hree-Tier (TER) Program™ funded by Crenearyl Elegtric, $2 10 000,
(A003-2007). College of Engincering, Architecture and Computer Scicnees, Co-Project
Leader,

“Seience and Mathematics for AIL" lunded Iy the Mational Science Foundation, 5357,
938, June 2004 o June 2007, [nereasing the number of minarities leaching mathematics
and seienge in parinering school disiricts Principal Investigator.

Developing Teacher [ eaders, fimded by the National Scicnce F oundation, $1,155 543.00,
Principal Investigator. June 2001 to June 2004 Extension granied until June 2005,

Mathematics, Science and Language Ars Instinte, Tencher Cuality Grant, funded by the
Linited States Depurtment of Education, $67 0010, Principal Tnvestigator. Jung 2003-
June 200,

Tasing the Transition into the Classroomm: Building Capacity far Recruiting and Preparing
Prospective Candidates to Teach in an |Irban setting, Hward University Fumd far
Acndemic Excellence, $5.978 Al 2007 o May 2001

Farth Science: Global Search for Water funded by Dwight Eisenhower Fund, S 70,000,
Principal Investigator, Spring 2001 — Spring 2042,

Projoect DiSH {Disbetes, Siroke anmd Hyperiension) Munded by Mational Tnstitutes of
Health, 730,000, Co-Prinicipal Investizator., 2000-2007

Proposals Submitted
NASA Summer of Innovation in the Mation’s Capital, MASA Cooperative Agresment
MNaotilication MWNH 1OZNEO04C {February 2010%, Mot funded

LES Prospecius: An Examination of Why High School and College Studenis Major in
STEM.™ (Not accepied),

NASA- Proposal Nember |0-GCCTE 10-0018 “Exploring the Tmparct of Climate Change
(pending). Amount - $301, 107,

Review Panels
Review prant applications for Comprehensive School Reform Demonstration Crrant BE A
G300 {January 2005,

Reviewer. Mathematics and Science Partnership roposal, National Science Foundahon,
Spring 2003,

Advisory! Editorial B pards



Mhd Atlaniic Region Space Science Broker, A NASA Sponsored Prowram, (March 2004
—February 20059,

Journal of Negro Education, GditarisliAdy isory Board Member, 2002-2005.

Mid-Atlantic Fisenhower Consortium at Research Tor Better Schools, [0 Stecring
Commille,

Jiurnal of the Resesrch Association al Minority Professors [RA N, Editor, 1989
2003 Editor of BAMY newsletier and conferernce planner,

Journal of College Seience Teacher, Readsr Focus Grroup, October, 2003, Arfin 2lorn,
Wirginia,

Electronic Science and Latcracy Journal Section Editor, {2002 10 presen| ). nan Jose Stape
Lniversity, San Jose, CA.

Texas Southern University™s Collepe of Continuing Fducation awarded from Natornal
nstitute on Disabilily and Rehabiliation Rescarch (NTDRR), Center far Minarity
Training and Capacity Building for Drrsability Rescarch, (2001-2003)

Kecognition

Faculty Author Certifieats in Recognilion of Wark Published during Z009-10

Larry King Tive, (April 13, 2000). Guestof Dr. Rill Cosby, Topic: Bullving

Mistinguished A lumei Award, (Chetober 2008) Texas Southern University

Frank I'. Hawkins Distingurshed Award, 2008 Besearch Association of Minority
Professors, Houston, TX,

Chuest: Rescarch ar Howard University, Fiscal Year 2003 Top Recipients of Extramural
Funds by Broad Dhisciplinary Categories. Arts, Humanitics and Social Seicnces: Irving,
Marilve M. Cordeulum and Teuching, 5188116, . 16

Paint of Excellence Awanl: For Enstinguished Comtributions to the Ficld of Bducation,
Kappa Delta P International Honor Soclety in Education. { February 20047, Howard
Umversity, Washington, 1.0,

Faculty Service Award. Wulional MASANST Pre-Service Teacher Conference
Tnspiring the next generstion ol explorers. (Febryary 2004, Adexandria, VA

Exemplar in the Fietd of Education, Howard University Magusing, A Faculty ol
dhstinclion: Howard professors continue fo shiape the next generation ol Teadership,
{Spring 2003, p.40



Professional Award. (2003). The Business and Profession] Women League, Tne.,
Washington, D.C.

[hslinguished Faculiy Author [or Scholarly Waork Published during 2001-2002 i April
2002). Howard Unaversity, Washington, D.C.

Task Force
Howard Liniversity Charter School — wrote the scicnee curriculum

Presentation at Workshops
Canference and Workshop Presentations

leving, M. (February MM8). Ready to teach and scicnee and mathemalics for all,
Research Association of Minority Professors conferenge. Howslon, TX

Thckson, L., and Trving, I {February 2005), Teaching methodolugies. Learning
Communities for $TEM Student Achievement, Howard University Graduate School,

Irvimge, 3. {September 27-29. 20041, Faces of a healthy future: Wational conference Lo
end health dispanities. The Schoal of Health scrences, Winstan-Salem State University
i Poster/T carning Center Dhsplay)

[rving, M. {Apnl 2004) Teaching methodologies. Naval Posteraduate Dental School.
Bethesda, MD.

Irving, M., Austin, W.L .. Dickson, L. and Dantley, S (January 2004, Evolution of
sclence: Research, Curricular Reform and Policy Implications, Rescarch Assoviation of
Minority Professors” Conlerence, Touston, Texas.

Irving, M. (November 20037, Sevondary Scicnes Teachers Monthly Mezting, District
of Columbia Public Schools.

leving, M. (March 2003), Inguiry-Based Scicnee 1.essons: Turning Students into
HSeientists. Nalional Science Teachers Association, Philade] phia, Pennsvivania

Trving, M., and Austin, WL, {February 2003, Project DS Digbetes, Stroke and
Hy pertension, National Tnstitutes of Health, Scicnce Fducation Pa rincrabip Association,
San Dhego, CA

Irving, ML {200 2004, Developing teacher leaders st the middlc and high schaal
grades. MNational Science Foundation Grant,



L.5. Secretary of Tiucation, Tir, Richard Rilev, Satellite Town Meeting, Multiplving
Fxcellence: Ensuring Quality Muthematics and Scicnee Teaching,” Howard Universing.
(Aprel 24400,

Transportation, distribution and lowistics building linkages project. Advisory Consortim
Meeting. Advisory Board, U S, Depariment of Transportation, Garrett A. Morgan:
Technology and Transporiation Funeres Program (recommended by LS. Dept, of
Transporiation Secretary, Rodney Slater, Washinpton, D0C. April 26, 2000,

Irving, M, (February 20007, Implementing engincering design activities. Rescarch
Association of Minarity Professors Conterence, Houston, TH.

Mational Conference on Teacher Quality sponsored by U8, Dypartment of Education,
group members, D, Kosalis Boone — Howard University and Mres. Carolyn Komegay -
KPS Washinglon, 10.C. Jsnuary 9, 2000,

Cuality Fducation lor Minorities QEM) Network, participant in a work shop on
“seholarly Productiviny™ conducted by QEM and Mational Associstion for Fejual
Oppormunity in Higher Fducation (NAFEQ) {November | 999, Thyrham. North Carolina,

[rving, M. & Hunter, E. (1999, June and November), fntegrating Muthematics, Science
el Language Aris aoross the Curricwlion:. Middle School Teacheors. Distrigt of
Calumbia Public Schools. Theme: Flight. School of Engineerineg, Howard Ulniversity,

Trving, M. (1999, May). Implementing design-engineerin v activities. Howard
University, School of Fngineering,

[rving, M. { 1994 March, April. May. June, September, Oetober). Developing teacher
leaders at the middle and high school grades.  Nauonal Seicnce Foundation Planning,
Girant.

Irving, M. { Spring 1999 Tnlegrating conlent and pedagogy. Centers ol Txecllance.
Rescarch, Teaching and Learning (CERTL), Crrren lisuey in Hivdogy,

Irving, M. and Boone, B (1999, February). ~“Guidelines for publishing in the Sowrned i
the Research Assoeiarion of Minorin: Professors, Rescarch Assoiation of Minori by
Professors Conference, Washingion, [,

Irving, M {1999, January ) Assessing quality work. District of Calumbia Public Schools
conducted for middle and secondary teachers,

Imving. M. { 1998, October). Follow- up Workshop: freeiraing Mathiesmatics, Science
wrd Lateigregre Arts aoroxy the Crreiculum. School ol Paginecring. Howard University,

Irving, M. (1998, Sepiember). Mutriaining and Chperating Black Stdent Unions.
University of Wisconsin-Whitewater.

9



Irvng, 3. (15998, August). Enginsering Coalition of Schools for Excellence in
Leadership (T2USELY. Schaol of Tinginesring, Howard Universily.

Irvimgg, ML O1BSE, Aprily. Aduwve: Sody AWovesment. Tarly Childhood Conlerence,
University of Wisconsin-'¥ hifewater.

Irving, M. (Fobruary 1998, Aralivsis of Professional Dovelopment Mdodeds i
Mathemerics, Science and Peclmology mi an Urbas School Disirict. Research
Aasociaton of Minority Professors Conference, 5t Lows, MO,

(1997, November). Seearegies and Technigues for Improvieg Stwdent
Aclievement in Marhematics ang Heading. 3an b rancizeo Lnified Public S3chools, San
Framgiyen, T4,

(1997, Nowvember). Svinger S with Motkemotios wed Sofence. Urhan
svatemic Initative, Milwaukes, W1,

(1995, Aprl)  Sesremic Reform in Mothesarios ard Sciersce ir the Sorrfvwast
.IIIE'-EILHJ."I Steience Leadership Conferenee Metwork, Lalfayetls, [LA

(1995, Apwil), et s Calch the Culpric. Science Teadership Conlerence
Network, Lalayelie, LA,

(1999, MNovember), Science and Mothematics for AN Mational Alliance of
Black School Edocaiors, Tos Angeles, CA

{1994, October). Sysfennic Mefors. Lowisiana Mathomatics and Scicnes
Conference, Alcxandria, LA,

{1984 January). NMestructrmg Science Fdication, Assoctation of Educators of
Teachers of Science, Bl Paso, TX.

{1953 Ocwober)., Providing Resowrces b Suppari Sysferic Clhange, Loulsiana
Mathematics and Science Conference, Alexandna, LA

(1995, October) Apmroaches o Infegrated Teachiing: Tmplications for Malh
and Seience Tegohine. Lowmsiana Mathematics and Science Conference, Alexandna, 1.4

Boorman, I, Treing, M., Keig, P.. Parsans, 5., Roberison, T1; Shaka, F.; and Slinger, L.
(1993, .I"'I.prl.l_l- L mt:n.lmra'p Respemsive Science in 12 JI-L-u"l'h.-FHﬂ.' i+ Sekools. MNational Scicnee
Teachers Association Annual Convennon, Kansas City, WO

Dhwipht I Eisenhower Science and Mathematics Program { 1995, January). Facilitator for
worlshop on pssessment, Austin, Texas.

14



Undergraduate Teaching [mprovement Council Conference (April 1992}, Fngaging the
{igguering Mdimd Approaches o Learning in Mathematics and Scisnce Liniversity of
Wiscansin-arkside, Kenosha, Wisconsin.

Sciznce Education Service Center Metwork Advisory Council {1992, January), Assisted
in collaboraling to strengthen the elementary science method course n the Wisconsin
hizher education system. Madison, Wisconsin,

Tenth Annual Conference. Rescarch Association of Minarity Professors. Houston,
Texas (February 7-%, 19917 President.

Irving. M. smd Pulliam, R Conflict Resolution through Peer Mediation, Bzanning

Teachers” Mentoring Prowmm. University of Wisconsin-Whitewsaler, December 11,
| 80,

Levieg, ML {1990, November). e Special Needs Child i the Svience (lassromm.
LUniversity of Wisconsin-W hitewater, Whitewaler, WL

_ (1990}, Sevence fs Fun Workshap, Cadde Parish Schools, Shreveport,
Louisiana; Milwaukes Public Schonis. Ouachita Iarish Public Schools, Monroe, LA

Irving, M. and Olson, A, {1989, October) Mystery Powders: Tiilizing ithe Procesy
Sialls, Iational Science Convention, Milwaukes, W1,

Women and Minorities in Science and Mathematics: Estabiishing Linkages for Suceess,
(1989 September). Milwaukee, WI

Irving, M. (1989, February) The Plight of Rlack ¥ eachers. Rescarch Associglion of
Minority Professors, Houston, Texas.

Presentation at Conferences and Professional Mectings

Other Professional Development Activities and Workshops

Professional Development/Attendance at Professional Mectings

Professional Development: National Biodiversity Lnstitute, {July 1990, Disney World.
Orlando, Floride, Selected by the District of Calumbia Public Schools (o be the
uriversity facully on the team with teachers selected from the Districl, The purpoae of
the Institure was to collaborate with seversl teams both mudional and international 1o
design a plan to infuse in the District’s existing curriculum o fnd wavs to help clean the
Anacostia River

Waorkshop: Engineering Coalition ol Schools for Excellence in Leadership (FCSEL ),
Liesign Technology. (August 1998) Madelsd instructional strateyics to ten fiigh schowl
teavhers in the Disirict of Calumbia Public School System to assist them in motvating
students to participals in a national competition to solve the problem given by the Junior
Enginesring Technology Soviety,



Workshop Project SCORF: Life Scicnce Summer Institute. (July 1998). Fedovopy wnd
fhe Construceivis! Approach, T'weni y-five middle school teachers fram Prince Guorges
Public School Svstem partici parted 10 the workshop.

Course Workshop: Centers ol Excellence. Research, Teaching and Learning (CERTL),
iduly 1998) Current fssuey in Linlugne. Ineorporated the constryctivisy approach,
sevenieen middle and hi gh sehool teachers participated in the workshop.

Waorkshap: Drwight Eisenhower Mathemarics and science Program. {June 1998,
frstittite for Mideife Grade Teachers: Sitegrating Mathemation, Science and Leanprnage
Arty Acrosy fhe Currictfum. Three teachers from six middic schools in the District of
Columbia Public Schools and thres prescrvice leachers participated in the workshop,

Professional development warkshop: Inizgrating Muthematios and Seience. [ 1997).
Katie € Lewis, Washingion, D.C

Waorkshop: Assessmen, (1997). Sixty middle school teachers 1o the District of Colwnhiza
Publie School Svstem,

Hands-on: Inlegration of Science and Mathematics - K - 8. (1998). S Thomas More
Catholic School, Washingion, 0.0,

Coordinated, tramned, monitored and served as the haison person for the Southwest
Consertium [or the Tmproverment of Maithematics and Sciencs Teaching Profassiona)
Development Projects: Southwest Toucationa] Development Lahoratory, Auvstin, Texas,
Arkansas, Lowisiana, New Mexico, Cklahoma, and Texas, January 1993- Aupust 1996,

Service to the Field

Planning Committes Member, Brown @ 50 Where Do We Go From Here? Reflactions
and Projections. (May & 2004} Howard Universi) ¥,

Faculty of record for 136 teachers in the SECME naticnal program, collaboration
between the School of Education and the College of Engineering, Architeeture and
Computer Sciences, and Georgia Tnstitute of Technology . Atlanta, GA. Parinershi p with
teachers. (Sumimer 2003)

Conference chair, Rescarch Association of Minarity Profiessors, Washineton, D.C
{Februany 2003

Direeror of the Advanced Placement Institute { Summer 200] and 2002) Howard
Umversity, offered Binlogy and English Literature.



Faculty Marshall (2001 2002, Howard Umversity Commencement Convocation,

Rewention Sub-Camimniltee, review of policies and procedures for Articulation and
Reiention (2002 Otfiee of the Provost, | luward University.

Eisenhower Southwest Consortium for the Improvement of Mathematics and Scienes
Teaching. participate in the discussion on “M versifying (he Science and Mathematics
leaching Work Foree (Apnl 20007

“Mathemaiics and Svience Edueation Beyond 200, The sessions explored the
relationship between leachers’ understanding of content and the quality of their
Instruction, ete. { September 2000)

SECMT. Howard University served as the Schoal of Fducation’s consultant 1o the
CEACS in designing the institute’s curfieulum and evaluation, [ 19997,

Lniversity Service - Howar Universily

Department Curriculum Commiltes - (199% - present), chuirperson 1998-2004)

Stehool of Fducation - Curriculum Committae (1995 - present) chairperson 2000- 2001

Evaluation Committee - { 1997-9%)

Mominating Committes {School) - ( 1997- 2001,

Exccutive Commitles | School) - (1998 - 20013

Recruitment and Retention Committee - (1993- 1999

Center for Lirban Progress - {(SEEDCO project)

Cenler for Research on Edueating Students Placed At-Risk (URESPARY {19961 909
Assessment Team

Faculty Senate Library Svstem. and Resources Committes (Tniversity) - [ 19992001

Community Development Curriculum (Lmeversity) - {1997- 2001)

Centers for Research, Education and Science Teaching (CREST) (University) ( 1999-
2017

MASA Collaboration (University § { 1999-2004)

Membership and Professionsl Societies

Assaciation Supervizion and Cureiculum Lreveloprnent - curren|
Mational Science 1'cachers Association (1988 —prescnt )

Research Association of Minority Professors {1982- present)

Council of Elementary Sciznce Intermational {1994 present)
Association of Bducators of Teachers of Science (1994 - preaent)
National Couneil of Teachers of Mathematics {1998 - 20000 )

National Alliance of Black School Educators (NABSE) (1988 - 2000)
Alhance of Multiculural Science Education ¢ AMNSE} (19493 - prosent)
Urganization of Blacks in Scicnee (OBI1S) (1994 - present)

Minomty Waomen in Science (MWIS) (1998 - present)

National Qreanizations
Morgan Garrett - LS. Department of Transportation ( 1997-2000]
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Waorld Wildlife Fund, National Bisdiversity Rducation Leadership Institute

Dhsneyworld (1998), Faculty of record for the team of teachers from the District of
Columbia Public Schools, created an action plan for DCPS teachers, Orlandn, FL (1998 —
2003

Major Professional Scrvice

Science Discovery Day for Middle School Studets (March 6. 20007, Mare than 70
middle school students and (heir parenis partici pated,

Judped Scicnce Far Projects for local elementary and high schools and citvwide in the
Dhstrict ol Columbia, {1969 m present).

Projuet Kaleidoscope: Provide pre-service teachsrs the opporiumity to conduct hands-on
SCiEnee aclivilies in chemistry to lementary students from the District ol Calumbia
Publiv Schools al the Natianal Building Museun at the national confersnec, open [orum
for over i) participants from the national science commumty: other Howard University
laculty  Dr. Leon Dickson, Jr. and Dr Valarie Lawson {Chetoher 19949}

Eeynote speaker at Brookland Elememary School for Svience Fair A wards Lay ( May
1999)

Reciplent of an award from Raymond Elementary Schoal for establishing a partnership
with the Even Start Family Literacy prowram.

Review and evalusted secondary scicnce texibooks for the District of Calurmhig ¢ 19,

Berve on the advisory committce for | Tands-on Science Outreach (110807 recomimended
by Blyvia T, Johnson | 1997-08),

Reviewed insolicited proposal for the Directorate of Education and Human Resource,
Mational Science Foundation, (F chruary 1995},

Served on Reverse On-Site Review Pancl for the Division of 1] ndergraduare Education,
National Svience Foundution, led and prepared a sum mary, {Apnl 1998),

P'anticipated mn the National Science Foundation Public Forum coneeming Student
Secicntist Partnerships 1o foster collaboration between seience and education, Detober
| 996,

Reviewed and selected instructional materials for inclusion in the National Science
Resources Center's (NSRC) annotated guide for middle school Programs, Hesotroes for
Teaching Afiddle School Seience with approximatel v 4 seienhists and engineers.
seplembor 1996,



Consultant for the Medical and Science Summer Program at the Tiniversity ol Wisconsin-
Whitcwater. {1989 o present)

Consultant lor Postaraduate Dental Faval Academy, Bethesda, MD, {2002 to present)

Comgultant for Howard University™s School of Tngineering TCSEL Program working
with teachers fo increase their skills in weaching problem-solving skills to students. {1997-
20007 Junior Enginecring Technical Society (JETS ) National Engincering Design
Challenge {2000) Served as one of the panclist of judees

Dhesign activities for local teachers and community leaders, devela ped & trainer of trainer
model for local teachers and community leaders 1o use activities in their programs anil
projects. JETS s 2 national, net for Pl cducation organization that promotes interest
in engincering, seicnee, mathematics and technology, JETS programs emphasize
aptitude and learning cxperiences. hipher-order thinking skills, creative thinking and
ingenuity, team work. cffective communications, academic rigor and leadership skills,

Didueation Coordinador for the Center of Excellence, Research, Teaching and 1.caming
Program fumded by the Mational Science Foundation The program was designed Lo
assist teachers who are teaching advanced placement ology, chemistre, and physics
courses W improve their teaching methods o help cnoourage more minority students o
cnroll in these courses. (1997-2000) Comprehensive Pannemships for Mathematics and
seienee Achievement'lirban Systemic Prosram lunded by the Mational Science
Foundation. Callaborative effort {Drs, Orlandn Taylor, Leon Dickson, Biology, Charles
HNosten, Chemisiry, Ravmond Butcher, Chemistry, Eric Walters, Collepe of Medicine and
Anna Coble, Physics,

Agsessment lsam member on the project “Broadening the Scope ol Assessment in the
Schools,” (Slyvia T Johnson, Gerynda Hughes, Shelia Thompson, Michas] Wallace)
which 15 one of the progeams under the Center for Research of Educating Students Placed
At-Risk (CRUESPAR). Actively participaled i the planning and develapment of ressarch
activities. Conducted a one day long prolessional development workshop for 75 middle
scftool mathematics and seience teachers in the District of Columbia Public Schawls i
Backus Middle School { 1997.99)

Comsultant for Alice Ferguson Foundation, Tne. - Eavironmental Education on the
Potomac, focus on curriculum development and constructivist lessons, collabarative
effort with the Potomac area, national parks and oward Lliversily faculty members in
the Department of Biology (1997-98)

Served as o member of the national Program to |mprave Methods Courses o Elementary
Seience {PFIMCES), funded by the National Science TFowndation foc elementary science
professors from across the natwn. {Symmer 19923

served as eonsultant with others from the American Academy for the Advancement of

Seienee (AAAS) to condugct a Principal Teadership Academy in Dallas, Tesas, One of
the main purposes af the Academy was to provide the principaks und their teams of
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“Infegration of Methematics and Science leaching at the Elementary Grade T.evel.”

Dwight D Eisenhower Science and Mathematics Program Funds - 1997 - $43.000, Co-
PL™ Bummer [nstitute for Middle Grades Tenchors: Intepration of Mathematics. Sclenge
and Language Arts ™

Howard University Facultv Research Grant - 1996 - $9000 - P

survey: Analveis of Effective Professions] Development Madels in Mathematics,
Setence and Technelogy of Tlementary Schoal Teachers in [he Distriel of Calurmbia,
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MEETING THE NEEDS OF THE SPECIAL LEARNER IN SCIENCE

Muribyn M. Irving,
Adildmest ML
Wilfred Jobnson
Heword Ulniversity

Chne-humedred-ami-lvemty sccomdary science  feachers avspended oA sy
enfitfend Teaching Scicoes to Saxdcos with Bpocial Mevds v loclusrve Seltogs e
assers fheir immwledee ard preparaiion (8 warking wit stadenss wiith speciad
reecols it seience claseve. The anehors focnsed on the following guestions
() Henw can o seconwdavy scienee teaoher with o frainfng (v the avea of students
with needs adfust foeher feacinnp straregles?” (21 Fhar resourcés ooan the
secondary sofence teasher adilize o feach shdonts with special needelt dnd 13
Fhar dhoes the secondary seience ivacher moed do cv, G elier weet the moeals of
spacial Iwarmers® The auifers discss mothodoloeier el car be wed o aznie
sciemice  feackers in o effcetvely feaching  atwderos o wuth a_pgrkﬂ' Heeds, The
researchers propese effective praciices o belp teachers o help studenze with
gpecial peeds achiewe aid Become inferosied a0 sciomore. A gralitstive and
quantifative research deslcr was dsed fo anclvee the dode Reanlts of the servey
revealed that, one faoudred peraess (1200 of e reochers surveped needed sue et
o8 varces insirciions! metfadologtes te e mors effeciive 11 t.mdu'.rm LfeHCE o

sprecial lemrrivrs,

According bt veriaus organizniions med mendotes sach az Public Lew (I 94-1427 (1975% special
ediscation snd scieidfic iLr'-'Bﬁiigal'iul: v beciane i.1h:'-;l1'ic.a'|'.-'|:,- vommneclel over tecent VELrE, PL. 4~
1427 i5 am net, thot states that all individuals witls o hasnchesp dundd be ollemd o fiee gepropriate pabbc
coluraiion which empiasizes special sducation ol reloted sendces desdpred Jo meed their unigque
riegely, to aamire thad e rghiy o andicapped chifdrer amd el parents oF girardions ore profecied,
P e o states and localiffes o prondcle S the sducation o2l handicapped chitdren and fo azsess and
azgure me gffecrivensss of gffor ro sdhicety Foanelicapred «faildven.

Childge S lepanss ciamfungaldspecin iml, 2006),

Althengh the prowing  muportames of scicacs olucation for sludends with disaldlities has besn
rocoginmed, neearctt by Pallom, Polloway, apd Cronin (1960 indiested thot meawy students with
disabilizies recoive very lite o o savoee insbruchvn. Tecauss many specinl omd. gensral sducators
hive oo been adequately prepared 1o deach anenee W sulemis wilh disohilities (Gompanos ef ol | 19957,
they olien either wse a content-pricnted spproech that focusss oo amiug vocabulary om lachal jexi-
based infinnatiom Uheough fexthooks end  teocher-directed  preseniations sach ss  leciunes  amd
demomesimtions [Mastropierl & Serugpa, 1994; Wass, 1993%, This approach remires students 1o hove
cortain levels of reading, writing, and memory skills, thas, oy stodols wilh disalalitses de ool
benefil o Uus approscly (hastropien & Sonagps, 1993, They therefore often reeeive Low prades and
perfom spnificantly bolow b general edusdum pests {1loiohmm, MeFarlend, & Piccillo, 1994
Pemzier aml Cowdey, 19937, Stodents wich disshilites, loweser, cm lesmn omil mosler comient o the
geoenul edindion eumicnhm when teschers coploy fnstnictional adapistioms based on cerinin kinds of
cffcctive practices (Crossen & Carmine, 1995 Berupps & Mostropicei. 1993 Sucomslul sciewe
ienching appronches inchude tutoinge, orgerative leomng, mmemanic stmbemies, md self mondtoring
stralegnes astropier smd Seropps, 19950,

Mooy of the studeirs Wi beve ool become pimt of the cusrent stience education reform meowcisent are
poar, shadents of color, or sidends with disslxlities Cihers are English spenkers of other langunges
(ESOLY (Mumscocot el al, 1993 amd ver odhers may demonstiale social-personal, amd nleliectsal
disabilines. Smdems with disabilitces are offen homogenoosly rouped i self-comtained. classomns
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wihine ey Juve lillle inemeiion with other studenis m U schiwsl und e excluded From sciomos
gzl refimm.

Studeats should have the mos eompetent tenchers with oo in-dopth udersanding of the sabyjec mather
o emsure that geade leved stasdards qre mel. These requirements apply sdscther the esclur prosaides
wore aeadamic instructscn o 2 reguler classomm, 4 resauree Toom of ancthior sefting. Geieral edieation
amel special sducabon beschers nocd to be o kwwledgsbie and skilled io bow io teach all stodeois,
mcluding stadents with special necds, so that all stodernds sm achiove W high seodemic standards.

The Vo Child foft Hehied (NCLIV} Act stronply affirme that all siudents moluding These with
Jisnbilitica can achiess ivh aanderdys, NOLE. wolks in conjunciion with the helivadunl's with
Trisabilitses Education Act of 1997 {IIHAY, which is the nosion’s speciak cdocation baw. Under this Taw,
stinlemds wifly disabilitics nnust leise aveess oo e smme gond high-goolity curicnhm and instridien as
all sdhsleids,

Sclwouan, Vaughn, CGordon, and Rethlein | 1994) fugpest That lsschers are nol likely o chanpe their
teaching bebavivr undess they wre given e s&iils, knowledge. sod comfileroe o de s When pew
contents or new skills ar presenlad aver @ series of training sessions that include 4 limibad amomt of
inforitaton, followed by opporlunitics for classroom prshues with eonching, chanpges in teaching
become cvidenr (Uuskey, 1986, Tovee & Showers, 1983; Jovee & Showers, 198K Spicks, 1981)

Spaciul education 5 more demanding lem mamsiream edoention s eonfiomed in e liceatwe.
Wollzimdale (15992 emphasizes that the skills wnd expertise nesded jor specinl needs teaching arc
slatly dilferent from the teaching skills required fir muinsiresm lenmers.  Bop and Vaughn {19041}
thercfore contersd Ut lepchers noed specinl raikiop B students will speceal nesds

Froablem

Waoy wochers whoe wach sscoce lack e wiming wmd resourcss o sdequately teach sbislenis wilh
special meaxls,  Sinee the. majecicy. ol studemis with specinl needs Teeeive their scicace oducation m
goocral educatim classrooms, it is mowmbeet wpen e special slucatee L implement: gad validete
curricahm el st support. sysiems which nid rhe sodents i beotemng comptent amd
arnrlelpnle of the processcs, consops, and gmnciples ol science, Purticipants fon the Dwveldupings
Tewcher Twaders @ Middle and High School Sdience, who reqaondad o the Tepchang Seferce fo
Nevdeupts Wity Speciend Newds in Tnclurive Sedting: recopmized that siudents with speceal needs mist mes
twe sume high stondards 25 all sudemds in the dlasroom,  They belicwe that wabering down of the
corriceilimr s @ dizervice to el With the push finr plaang spanal nesds stodeiss o inclusive
clossrcoms, sciowe buchers mus be prondded with continoous tratmms G effectivedy lench sudents
weith dfiverse lenming styles,

Frorprou

This article will Gwas on ihe wordking with studeots with specsl needs m the secondary science
clsarainn. The averall goal of the Dteveluping Teacher Teaders in Middle and High Schood Seicmce
EALL sy Progect was b help science teachers increase thar content kraovsledye nod upgrode pedopogical
skills in seeoudary seacoce.

The DL project melwded three approsches: 1) idetactive lestoes and Tubonitories, 23 alternatae
teaching and asscasbent shalugies, and 17 lenching activitics which wens consistenl with national and
iwcal standarde. Werkshops were held on s varicty of topics dosigned to suppurl the pedagogico]
growwih of participanta. For ingtanes:, Une sesion on sdenss with special aeeds addredsed waps and
tetlxnds fior wirking with special-nocds eluldrer m ot vegilur clissroom

Neveaeeh Dﬂ.;n'gm

The resemeh design 15 both quantitative and qualitause. A pre-and-post lest vs administercd to thc
mecondary. scicnce (oacher perlicipenis 10 assess their experience wr lasching siodenls with specdal
Tee:

Meihumd

Tme btmedred and cocody ofe secorlary sehoeol {oiddie and buph) sceercs Leschers Fom dhe
Washirmbim, DO meiropoliinn arca who alse paricopated 0 the profissionnl development progect
funded by the Matimal Scwme: Foundation  Survess wene sdmmistered o participants ot the
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begarmag of pedasmcal sesames o assms e poor keesrledee ol aodfon fasaliasisy with specific
Logis Fod exanmple, participants were given & pre-asiessanail suiver o detennine the oxtent of theic
piie kenwledga of workiog wiry apecial nesds giudets.

Eoch tenclwr seceived opprosimotcly 50 hewos of professionsd develepment training with six hoars
genred toessrd workig with diverse learpers. Duzing the probessicnnl developmend sessions, l=schers
seceivedl direcl, hgmels-rm mmstruction arel relzaimma oo the Gelds of speaal edocation.  The sessions
gy colalucted By dsersaly predimsors nn B ass Opecial elacaion, reshing Teology ete] off
cupatise. The sesens oecier e need of the special learer focuaesd om padagopical sblls, Maoy of
the coatecpie eeaniined durng, the seesiomd nseludsd spoecific iopies of inferst identified were lndieated
b perlicipaniy who completed & pre-ssacssment survey.  Teachers whe pomicipated in the session hod
(e oppoumEiy (o

L. e meny indfimciaiion om curresil nesaes i Uhe arss of lesciing sloderds with special neods

2 Expoieree laods-on actoities selated 1o foefeciie snodeins ntevcst i the oonbene sen

1. Share idess and setivities with otler teaelsers, and

4. Adspt pevyw informaticns do their swricnlws o that ic could be wsed o their specific

clossreon emyironment,

Tesachess were nasisied In design scdvidies especinlly for specanl peed Jeamens.  NSerewes A ctonioes i
the Fispally Impaired and Sefence Frvichmeni for Learaing with Povsiced Hoadlzaps, both developed
ot Leowrcaee Hall of Scicnee at the Hedoeley camms of the Universiny of Colitemin
{http e His Berbely e wege infroduced] to dhem.

T projes eolseeesd metuelions] practiees thal wers grownded o U comsbooclivist agpoact. Tl
Eoces was odn haruls-om metisaies: and pedasoncal aoproaches moiocreasoee skills o varsous sootent
nreas.  Tenchers were cocouraped o adopt altermative methods of instruction and to rely bess oo
madelioral methimds, sich s 1'I:'.|:|IJ:iTi11F: siidemids o work indivedandly - ansl ;1||r|:in'i'|'m|1: in alasmssm
dtacssaomes kel by (he leacher R lovasd By mole quesiion amd srmswer sesstons, rbicipants were Theraby
encouraped fr inbegrabe e 35y JBufee, 20 approack (dppendic Ab (egage, explove, claboiane,
exnlpin, and evnlusic) joto their doily tescling by modeling the theory of constroerivizm in the
clawsmenm amel Thmoaygh shered Jesson pimming. The 5 E's meode] otilizes sn imaquine-based spomoech
that prosades sludemls with comrele kaming eapersmoes and = starling ol frem which W cosbosl
gewnos comecpts, In thiz wedcl, Icaming 22 viewod as an active cather than a passive prossss, Tosclers
wige encrargaed to beoome fhoilitaters of leaming in order to help sodcate acquine keewledpe that iz
merminginl fo fheir Tives

Adier the profesional devclopiment ukecninien, parbiciprads veaposdiad o a suvey cotitled Freching
depence fo Sefants wimh Specil Needs dn Srelusive Sefrimgs LAppendix B toonesess their knowledps
sl prepsiralim fir w::-rlirq_.; with spenial eamers,  Assesmemnls were perionmes] by e '|'.r|:|j-u:.'| sLall
and exterra] evaluaross thecoph obsaivamions of paridipants i variows ndividust and proun Lesroing
ativitkes to test their delivery of consent, sad comprel=nsion,

After partleipating o dse losg o (50 contsct bowes} prolbssona! developeent leacleas was
chaepeed I their closrooms. Boventy-ao (1) clagaroom observations data sevealed that a mnjocioy of
e feachers demomsimibed 1.'.u1':|-'in'|.|; dqu'm of 1he constriecias E.anm:h in fheir lfschmg Fn':u,:linz:
Pameularly, nusl lescleas pesenbel a lesoni wsimg te Shs method. Veschess smlially bsgan each
class poricd by cnpaging shadaids o wani-up aclivibes that ranged Aonl mi-lab expernients, ta
defining voenbulory words, to walching n vadee sbout bnsketball to leaming the concepts of ber and
lme graphs which incheded all sodents with different lenming abiliies

Technology was inteprated oo many lossons, with the teacher vsmp ovedead psosectors. roquinigs
sludents ki use the iotemet te resenreh nasigned topies of fo compiete in<lass asignments Cmne
wkasronm beschier sopphied colowlators o swch group ol siedenls e coenglele an in-chass asignmenl.
Tndnvidmal sesbaark waa rarely ehecnved in the classreoms. Collabocarive group werk and team weork
ware Lhe prefermsd meiheds eniploved By fhe tepchers, espeeially ot the middle sad nandor high schon
level,. When working wilh miced-ubality gronps wilh shxdents wilh speoiod needs, sxlends were ollen
anapgued & role, such as vecorder, Tesearcher, sl eguipment opersor,  Inoa saxib-grele claemsm, e
Erzzon for the dov was o desipn a zeale inodcl of dwe sobar syvisbon o papes torels, mapie makers,
tupe, o datan sheet for seode caieulations, und a noler. The teacher begmn the Lesson by asking students o
raal] what thew kreew aboul the solar system. Shudenls agerly missd their bands fo shere thar pmoe
kisrvledge. Students were han divided mito groups of 5 and el grodp completed tbe sate
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amaipunent. The students were permitted t0 wrork in the halltemy outside of the clessmom, ond esch
shpdent in the groap wma ossigoed o tele The shadents were actively engnged in the lesmming process
throephont the emtize obsereation pericd, mmd they worked eollahortively fim A0 ol dhe aluerined
kiall}

In ome: Tnlheamade scwemson class Uel conmprasad sledeils meanving spocial education serviess and those
rocciving repular education services, the tescher wrotc the ehjccines of the lessom on the bleckboand,
az well aa the warm-up sctivity, and dee assignment due for the weoek The teacher begno the keason om
water pollution by allownng esch sudent to selecd o small labeled camister. As the tencher rend The
Fodftow Stowy, =nch stodent walked to the front of the clnssrocm when his or her malerial was calbed
arl dumped The contends of the comister intio the Bsh bowl, The G ol was (led with fresh, clean,
waler jaour 1o the beermmg of e e, A% awee sl more elewents were added to the water the
ghadeots saw fost-hand hoo the water bocane polhabed  fom variou: materials and clemenis. The
students were activedy engaged in the sctivity. Followdina the story, the feacher presented Bve questions
on the cverhend projector. ohich shadents wene instructed to noswer m their joumais. The questioms
swere relnted in the ]'m'l_'ll'l:rinn nedingty, and tncluded qmﬂﬁrnu: anch res @] wwhe pollobed fhe tover, b what
cuuld have been dome W slop al, o o com ey cleam the over of pullulands, ) 15 10 easc W clean the
crvcy o b0 prevend pollatuoer, and o) whae ooald wea st doing tedaglright aamy to belp improee the
wiber shed whens vou live? Al stalents were aolivaly iansehaed nthe acimabe,

Results

The resulis of the survey (sec Appondix B developed and administered by the Heonod Uhiversicy
projet sinf indicated tha a mojority of peoticipents impeosed sheir confent knoewledge adter
pnriicipoting in the ndvaneed frainmg - Sy per cend of the participents tosabt m o Jumor High'bddle
bl omael 0% tnogrht nb the high scheol fevel] (See Figura 1) of which 65.8% were lanale leschers
aind 34.2% were mak (Ses Flaome 2% The et temesmibed diverss ethoe greagps (See Figare
31 A sipafeeant number (26.6%6) of the partiEpaits Lad 20 or oons vears of teaching cxpericace (Sec
Figare 43 43.1% had obtained & Bocbelor's Lol chwation and 33.1% of the participamta hod o
minster s depree (See Fipme 3% Approsimately 85 per cemt of the tenchers were certilied inchuling
provisional and fergaorary cevtzfostion | Ses Flgure &,

Figure 1
Particlpating Schoots

Juriar Highs' Middic Schoal Senior High School
Schood Tyvpe
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0%
Feroenians  aow i
205,

ZF

Cortifiod Proy.iTomp Both Rhar
Tem:hee Corlificatims

sz Jronm e Lislomeing queslnme wers arialveosd:

' which specimlty aves ware v rened ar a ook
e bundied pec coit of the tesclers revcaled that they had aot e trained in spoecial cducation

Tawe w;:fﬂl-‘inn!um siaderts haen Mm‘ :'rrJ.a-'.wr olaas fesi#
O humedned per cenl ul’ the leschers imdcealed Thad they shudenis with specal meeds were placed o
thedr regndar scicnes clasaes,

I wor each inclided stadeniy, wiad do woal need 09 suppart i aedor faa hetfer gobo o) ieacking®

The vnety cesy por conl of U toachers expeessed the oeed for nwne profcasional dewlepment to
dbegeasd the slillz eeded to teach shodensls witly gpevnal mecds. Thes aizo indicatod the need for apozial
mralning to teach students odath special mocda. The feachers also indigated dhat ey bind voriows greops
ol sludemis by ability m the mamstream clastoom, and reguested sugpesions and wWeas [or appoopeiae
tepching sivlea for spoeial moeds molusive studcics. They staicd thar short attention span or lack of
urilerstnriling of special needs shwlenes eontribirtad to hehmvioml chellenaes.  The teachers siressed
duit tose oo cwie sdudens wilh special nesds whie are placed vz thear classroonn oeque thean o Lve
additional respensibilitics avd mere woek Tosclsss ascertaingd that they had to plan and adapt
activitics and mesterizla to cosmics e participateon of amne eawas with special nocds, They expressad
that they nesded modificntion mnterials, and woudd appreciote rmesurces soch 28 clessroom nides or
werislanls o wsxist them m the implementtion of lessom plans and elasroom activities cormical om
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Have e el o sl devaleporesd, relatiee &0 tnefudnd studenisy!

OF the 121 teachers vy partsipated in Lhe progect, T3 reportadiy received sinll devalopment miming
refated t3 students wath speczl vesls.  Some of the teachers hod o pror Seksromnd expesience
teaciiune seicoes 1o studombs witl special needs,

FFaonield vem Byt Forve divewn shifermetion regording inclhudad stderie?

AJE T2 tenchers respornded jes that they wonkd like to I additiesnl informntion an teschiog
siribejpes; eflective meseorees, nod maderiole that can b vecd to sucsesalully tesch stideats with special
needs,  Hesmourees and inalemals wmed by ibe Eschers ol speaal lemmers con eve 8 grenl impast om
whiar sd hove bl siatioa asd =0l ane Laughl

Diiscussbon

Tenchers were encoumaped b ilioze themsebves wifh what aoe the specinl pseds of the Seamer,
sl and medly mglemials oo peecedures 1o meet the aeeds of (the specinl leamner.  In regurds 1o
cortent, lesclass wee wcomagad o ancopemle actibies ok bsam el engpee ol lesrmng
mpdalitice-visoal, auditory, twenle, ol kmestbicts,  Obseradbioms ol o Fnglish Tamguas Lsmmer
(ELL} scicnce clasaroan rewealed dhat the 5B foomal was sdapled to et the aweds of all
denabypmental'cducations] evels enpelled in the class. The ledstn on the solar syabens was prosenced
willy conclifones and wifhesasm. The lencher wad hamdssn demonstrations ard visads i explion
concepts. Btpdenr-comtered discusaimn: wigse e prefermead metbad eoployed by tlee tewclur, and dw
lessem bepinn by asking students the question, Fler is fhe soday sakfon?

The tsscdiom alerviesed reporled Gad they sl mone 1|:L']1ru:-'lniq' in class, nmul hind I,l-r.'|_.',|:| Ev clor Tnime
Jeirrmiabing: wath thear shwdemls ws o mesult of participating o the project. Severud teschers nlse describes
Une special edwsation srabmne as Teing extremely helpliyd mmd wselil Inlendew ol chsemadion doti
iz revealed thet the pauticipants atewpeed to artesrate toe wew strabegees, teaching praclices. ol
vemdenl inbe iheir ¢lass lessoms. Iguiny-foazed sctivitics, coliaborative groun sk shodent-contered
discussiims, @nd hards<om Inhs pere jus n few of the common pretices obseread in clnzstooms
Ul te: yoas winm bawchers woarked wilh shlenis widh diverse Tenmeng abalites

Mua wa ol the 37% methnd, the miegmiion of rechmobopy, joumnling, and fhe ways of inchnding and
addi cang spanal needs e the classonn were by Tae (he sl lalkel phog steviegios omd loals among
all interdigwoss [ was also dwbed that students eath cogmtoe challsgpes piay mefit mime o tie
use of eopereie mogerinls 10 lemrndng as opposed (0 more of o coment oricuted instnaction appronch
Tl tescachers mmert Ut all slisdenixs will demonsirale mnoaffindly e science when m el lmarhing
tneshod s weed Az oppesed o 4 paagive one, s giproach o teactnng wall hase more ol ot
with smdents who will be abie to relace the teaching sonvent witl daily lifc expericoces.

A a realy of the nufessaonal developmment project, beachers inoorpinzied the iliwing
trnsteiet ool thal bebpad theon o st UBus eeds of davense lsomens:
1. Established multiplc lcamine cimfers within the classscom.

& Inlegralmy, lenming wilh studeme™s prior knoaledpe
3, Provided a stiscdared leaming snviveensenl with comssiemi amd Tueid procedures
4 Provided ocopoing and Fequent monitoring, of individoal atudent learming | femative
sy sl b
] Implemsirted inliwactive sripue mogzans amd mulimedia kuals,
& TIsed smnfl-group and esoperative learning, siratepics.
Conibsdmn

The rale of mesmacl in gpanal ediucatim lor sludends wilh diverse leuming sivles has heen paricalarly
sigmiticnad. Providiog appropeiate apecial education and solated services, e ady ased supports mLhe
wpular clussoom o leachers s very imporant, Scheod disirieds sbeald poosdde suppoit amd bugh
quadity intensive professeonal developnsand for sl persemoel whis wirk with idents wath speinl nesds
in omder to ersune it they have e pocessary skills and Jnowledon thar will enable thein o it the
fwols of the diverse lesmmers. All sludenls ind serenee exeiting and eelevant when 1t i3 taeabt a2 an
selvie rather thal 15 pessive rovess. When shodemily esn relote whing they e lesming oo their ovcovday
lives, they ool 2 seose of owtesakap to the subjoct. As dcence lesehers, i i imperianl o ¢onsider and
T svweare of the needs of indnadual stodenta, These diverse needs should be refleeted oo U eue el
The seicoce hachor of special nssds lemners mast s mach mone thal simple Tollme 0 Gxed sad
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Frrl:n:'rih:d oEmicaelom, beemese the scienes tencher n:lnﬂnnl:'l'r.' bins v pdupt 1o the specific and wrmgae
specin] meexls of the leames.

Recnmmendnlisns

In coder o have o sulid coicolum oo ellective leschany ool leainng, e autlaes poapose thar all
seicies wachors abould inestporatc the fellowing in thesr approach 1o teaching:

Hands-on baboraron: cxporiments

Camperalive lemming seiralies =neh us Think, Peanr, Share

Tlse o micliimedaa, Lowsls

Sl o activiles

Paricipant peescntations

Demonsiraiions

Projects smachired armmd n ]'.rnh'lern

Hands wm learmng activibes wang nstriciions] waberials.

Chpc-srinnle resodivey counpd lsssea

e
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Appendic A
3 E's Instructional Mughe]

Engagcarnt Phase:

The purpuosas ol Lhes pheeas 15 Lo devebiop an aclialy or scbivibses thal made 2 cormeclum belwes |
prios Jaeadodpe aid e pow learnung epericnee.
This phise shoukl inelude solivities thot:

" Caplivates the shndenl s 1ntensl [eenmmples: soememe, problen, ey aiicios,
wilis.
- Stimubatcs writical thinking,
: [ ll.".rmnl;'rrq pnnr hmlikﬂn_r uﬂih ness mr-n-c]:t

| Relales lo real-world ENDPECHTIES.
S-:rmcm:anwlcaufmmg sratcgics fo the cugagement phase elude:

Dicoonatrations
- Dizenzsion of nowspsporiihagazine article
- Role pleving

Expln i

The purpeac of this plase is to provide students with hands-oo misds-on expericness that
ennfile them to identify, explore, oo develop concopts, pooccsses, and skills. Thring thiz phese
sludenis can myvestigale i prohlem, mks abservetions, nod ormnize callesied dain

Some examples of tzoching strategics for the exploration phass inclode;

L Lobomtory expericnes
. Probleny-solving activity
- Cognpuler symeh
. Seeremios or robe-ploy thet encournpe students {in smell groups) o diseoss o
real-world prolden. Lo guorposs o hpothesis e salving the prabdem, arsl Lo
jusi iy (e o am mreestgabion] e rabiomal e Dher polhesas.
Explanatlon:

Thiz phase moowages stwdeols b odegred aed  gavstically anabyse ddals Bom s
coiplomtions, develop cxplanations, and refine or adiess previously formed conecpes.  Lnring

this phnse the tencher can intredoce newy woeabulany and define and elnrifye pear concopes,
o 111y arild prscesces. e —
j= == Seme: eomples of fenching siTilegie for the explinntion phese inchsde:
. Crmestnacling/rmerpeting groihs
] Liregtn LT RITAET
. Guid.ndxmdm@ activivy
= Gnided diseussion
. Conoputa E=sisled aebruchom -
* Wil
Elaharutlon:
The purpoee of tis phase 18 10 edeod studenl fearnine s wckallenge stidenls G mderll
nrul conatruer new knovdedpe. Daoring this phase stodeints con apply oy coneopls, poods s,
arul skall=
Same encimples of leaching 'E!Fﬂltﬁlﬁ- fior the elaboration phose nehede:
= = Teacher-directed shadent dlmsm-:-n
- [ abomalory experience
= Prethlim-solang aclivly R O ==
* Hustansh progect — Coenmnurmssis onel ly or inoemimg
- Froduction of 8 product or madel

Adtapted fram 5 °E Instroctionot Model
b e onemases o phdpinreie hind
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Appeniiz I
Suwrvey; Teaching Science io Stulents with Speciyl Needs in Inclusive Sedtings
Pleane respomd t te: Fillons img questing or stutements. Circle the unawer where applicshle.
- — - - - — —— — e “rl:a Nn
o Wepevon inicially froimed 82 8 teacher?
2 In whicl: apeciabty gicn wers you traveed s @ beachee?
3 How sy vears havs you Lagehl as a tesclne?
4 Hwe specinlfinelusne sudents bocn identificd invour loss desi? |
a3 i Hvou teght inchyded stadents, beore von over read thair [BE g7
L] [ IF vod were oot bl brained as g specsal ehuestum weacher, whal
{ was vour arca of trainiog™
T Wloch wmlent mrea do you cumatly Gsus’!
& If voa have taoghs emshoded smdents, did you get e human suppat
b you peeded
[ o Did a delepate soprosent vou doring e devebogument ol the [EP: w
during the plascment procses? |
Pl IF wous beach doecluded studente, sheadd ey be m o regulat claseas'?
11 I beach imchoded] stedenis, whod des wens nesd ns soppor! T order Lo
dber & hetto pob of eeackinig?
Huenan Fesoarces Cbier Mesoaees
! M 3l rrrqwﬁ thot you heve more them your shame of inefided :
Hiuﬂhllilll e - —— — . - o - - e
I3 [ Liwe Tnesmy wewrs hunee i lenghd imeloeled sionfends? -r
14 Elir pons spend st 1ime o issiess o acearmmddale meladed shedenis?
15 Elin yenz think wona hive Leoveredd the inbensste of vour closs (es)]
Iy [mve v Tnd oy sinfE developmenr, pelntivg to ncluded stadonts?
I7 Wonld ven Like to beve meore informstion coparding docluded studeats?

| 1¥
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Asgesging Secondary Scicnee Teachers' Perceptions on Teaching Students with Disabilities

Absiract

Cme-findred-anud-twenty secondary science leachers responded fo a survey entitled “Teaching
Seienoe o Students with Special Needs in Incfuyive Sertings "' o assess their perception of
teaching with students with disabilities in the sclence classroom, The suthors focused on the
Jollowing guestions: (1) How does ihe secondary science feacher wilh 1o previows irainiag
wdfusé hivther teaching sirategies when working with spectal needs studenis? (2) Whal resources
can the secondary science leacher incorporate to asvist siudenrs who have specific disabilities?
and (1) What challenses, if ey, do science teachers experience in inclusive seltings? The
authars propose research-besed methods wsed for assisiing svienve leachers when working with
special needs students. A qualitative and quantitarive dala desigs was used to analyze the clatar.

Resulis of the strvey suggested that the 120 secondary scienee teachers surveyed reeded stipport
in preder (0 e more effective when leaoling stiaenes with divehilities,

Introduction

Students with one or more identified physical, cognitive, emotional, or other types of disabilities
compose 11.5 % of the estimated K-12 student population in the United States (115, Department
of Education, 2002}, Students with dissbilities penerally do nol perfonn as well in science as
their peers with no identified disuhilities. They receive lower grades in science (Parmar &
Cawley, 1993 Although students with disabilities have u range of cognitive, physical and
emotional functioning, there is no reason to think that students with dissbilines learn Lt T L
differently than other students (Lynch, Taymans, Watson, Ochsendort, 2007, The Nationa!
Sefence Fducation Standards (Wational Rezearch Council, 1996) and Senchmerks for Science
Literacy (AAAS, 1993, eall Tor science literacy for all students. 1f all students are expectad to
understand and apply science concepts in real 1ife siluations as well a perfomming the process
skills (i.c. observe, predict, infer and cxperiment), secondary science leachers should be prepared
b viery instruction to meet the needs of all students,

Backeronnd Literature

There is some research thal describes the kind of scicnue experiences that help siudents with
disabilities learn scicnce concepts, as they inerease their process skills. Students with disabilites
who use hands-on or activitv-based currculum materials have been shown w understand and
retain science concepts more fully that peers who learn from lexd-based approaches. According
Loy various organizations and mandates such as Public Taw (PL) 94-142 (1975), special education
and scicnee education have become incxiricably connected over recent years, L 94-142 slates
that all individuals with a handicap should be offered a free appropriate public education which
emphasizes special education and related sorvices designed to mect their unigue needs, 1o assur:
that the rights of handicapped children and their pavents or guardians ans protected, o ussist
States and loculities to provide for the education of all handicapped children and Lo wssess and
ussure the effectiveness of efivrls w educate handicapped children.
{hitp:/fasclepivs.comfangelspecial. htmnl, 2006}

Congruently, the Mational Scicnce Education Standards wnequivocally support all shidents”
presence and participation in inguiry-based scicnce elassroums (Mational Research Council,




1996}, Mareover, the “No Child Left Schind™ (NCLEB) Act strongly aflirms that all students
including those with disabilities can achicve high sandards. NCLB. works in conjunction with
the Individuals with Disabilities Education Act of 1997 {IDEA), the nation’s special education
law. Under this law, students with disabilities must have equal access to the same high-quality
curriculum and instruction as other students. As students with specific learning needs are
mainstreamed. elassrooms are becoming more diverse. This shift is due w federal legislation and

seience education relorm. Educational and behavioral research alse reveal that all students
henefit from the inclusive elassroom setting (Kochlar, West, & Taymans, 2000).

Although the growing imporianes of science education for students with disabilities has becn
recogmized, (Irving, Nii & Johnson, 2007} found thal many students with disahilities receive very
little or mo science instruction, The research litcrature reveals that seicnes teachers are
confronted with several challenges, primarily due to lack of preparation, when leaching in a
diverse science classroom. For example, many special and peperal cducators have not been
adequately prepared o teach science to students with disabilities {Gurganus et al.. 1993).
Teachers piien either usc a contenl-oriented approach that focuses on learning vocabulary or
factual text-based information through textbooks and leacher-directed presentations such as
lectures and demonstrations (Mastropier & Scruges, 2003; Weiss, 1993). The content-vriented
approach requires students to have adeguate levels of teading, writing, and memory skills; thus,
many studenis with disabilities do not benefit from this method (Mastropien & Scruggs, 199737,
Studies suppest that studenls with disabilities can leam and master conlent in the gencral
wlueation curriculum when teachers employ instructional adaptations based on rescarched -hased
effective practices (Grossen & Carnine, 1996; Scruggs & Mastropieri, 1993). Successiul science
teaching approaches include tutoring, covperative learning, mnemonic strategics, and self-
momiloring stratepies (Mastropiert & Serugps, 1995). With appropriale teaching methods and
respurces, the diverse environment can provide oppormnities for professional growth and
increase student achievement {Peters & Johnson, 2006). Taking into account student ideas is a
supgestion for leachers to find out what their students think about the benchmarks in science.
Providing firsi-hand expericnees and allowing students (o practice the processes of science sre
effective insteuction for diverse leamers. These types of instruction imply recognition ol
individual differences and the need to provide students with explicit goals, hands—-un experiences,
and teaching madeling or seaffolding of seientific reasoming (Lynch, Taymans, Watson,
Crehsendorl, Z2007).

A students should have the most competent teachers with an in-depth understanding of the
subject matter to ensure that grade level standards are met, These requirements apply whether
the teacher provides core academie instruction in a regular classroam, a Tesauncs room o anofher
setting, General education and special education teachers need to be knowledgeable and skilled
of varied teaching stratogies thut are applicable for all diverse shiklents, including students with
special needs and disabilities, so that all siudents can achicve (o high academie slundards,

Schumm, Vaoghn, Gordon, and Rothlein (1994 suggest that teachers are not likely to change
{heir teaching behavior unless they are given the skills. knowledye, and confidence to do so.
When new skills und new content knowledoe are presented vver a serics of trining sessions thal
inclde u Timited amount of infermation, followed by opportunities for clussroom practees with
eoaching, changes in teaching become cvident (Guskey. 1980),

-



Given that special education is more demanding, than mainstrosm edupcation. Wollendale {1992}
emphasizes that the skills and expertise needed for special necds teaching arc clearly different
from the teaching skills required for mainstream learners. Bos and Vaughn (1994) alwo eontend
Ihat teachers noed specia] training for students with special needs. Since the magority ol smdents
wilh special necds are tanght science in general education elasstooms, it is incumbent that the
secomdary scienee tencher receives instruclional support svstems so students ean become
cennpetent and knowledgeable of the processes, concepts, and principles of seience (Bos and
Vaughn, 1994},

Purpose
Secondary science teavhers were surveyed to assess their pereeived knowledge and preparation
in working with students with disabilitics in the science elassrovm. The results of the survey
were analvzed to address the following Keus areas;
(1) Hovw doses the secondary svience teacher with no previeus training adjust histher (caching
straleyies when working with special ncods sludents?!
{2} Whut resources can the secondary scicnes leacher incorporate o assist students who have
specific disahilities?
(33 What challenges, if any, do science teachers cxperience in incluzive settings?

Methodology

One hundred and teventy {120 secondary (middle and high) science Leachers from the
Washington, DO metropoelilan area participated in a long-term professional development projeel
funded by the National Science Foundation. The participants responded to sevefiteen-item
survey cnlitled Teaching Scienee to Students with Special Needs in Inclusive Sertings. The data
wiere collected and analvred uwsing the Chi-Square statistical technigue. A qualitative and
guantitative data desiyn was used to analyee the data,

Results

Parlicipants responded t a survey entitled “Teaching Science i Studenis with Special Needs in
Inclusive Settirngs™ o assess their knowledpe and preparation for working with spocial learners
(sce Table 2).

Sixty percent ol the participants surveyed taught af the junior high/middle school level and %4
taught 4t the hiph school level, OF this pumber, 66% were female leachers and 34% were male,
The participants represenled diverse ethnic groups. A significant number (26.6%) of the
participants had 20 or more yvears of laching experience while 45.1% had oMained a Bachelor's
ievel education and 33.1% of the participants had a master’s degree. Ninety-six per cent of the
tenchers were certified (including provisional and temporary certification) in a science contenl.
A detailed deseription of participaiing teacher characieristics is shown in Table 1. Rosults of the
survey tevealed that all of the 120 leachers surveyed perceived that they nesded additional
support in arder to be more effective in teaching science to special learners.

LT



Table |

Characteristics of Favticipaiing Teachers

Participating Schools

Junior High/MAdiddle School  60.0%

Senior High School 40.0%
Crender

Male 34000y
Female 66.0%
Race

Alrican American 72,1%
White 13.6%
MNative Amerncun 0, 6%
Hispanic 1.3%
Mixed Race 1.3%
{her 1.6
Dhegree

Bachelor's Teavel 43.1%

Bachelor’s + Grad Credils 4.0%:
Muster s Level 33.1%
haster's + Grad Credils 34%
2™ Muster’s Degree 4.00%
I"rofessional School Tevel  2.3%

Ph. [, Lewvel B.0%




Years of Fxperience

(=5 35.1%
3-10 21.4%
[1-15 7.8%
I 624 e
=2 26.06%

Clerh catiom
Certificd H%.9%

Provisiemal uor Temporary  25.8%

Cinly [ 3%
Both 4,0%
ther

The resulls of the survey, were analyeed and summarized (see Takle 2). The daia locused on
lhree questions that address the participants” perception of teaching studenis wilh dizabilitics.
(1) Llow does the secondary science teacher with no previous training adjust histher teaching
giralegies when working with special needs smdents?
{27 What resources can the secondary seicnce teacher incorporate to assist students who have
spociiic disahlities?
{3} What challenges, if any. do science teachers experience in inclusive seilings?

Huw does the secondary scicnce teacher with no previous training adjust his/her teaching
strategies when working with special needs students? Of the 120 reachers surveved, 18
(15%) reparledly received staff development training related to students with special needs,
TFighty-tive percent {102} of the participants revealed that they did not have previous training
working with studenls with specific disabiliies. These teachers recognized their need for special
training, When working with mainsireamed special needs students, teachers indicated that they
grouped stadents by ability levels. They stated that short attention span or lack of understanding
of special needs shudents contributed to behuvioral challenges, The leachers sucssed that when
two or more students with special needs who are placed in a ¢lassroom, they acquire additional
regponsihilities and additional work. Teachers felt that they tried to adapt activities und materials
Lo ensure the participation of Tearners with special needs. However, they emphasized the need
for information and ideas regarding appropriate teaching styles fur special necds snd mclusive
studenls,



What resources can the secondary science teacher incorporate to assist students who have
specific disabilitics? The parlicipants expressed the need for medified materials alignesd Lo ther
seience eurricula bul that were adjusted to the students” leaming abilities. Teachers also
expressed (he need [or classroom aides or assistants to assist them in the implemenlation ol
lesson plans and classroom activities curricuhumn,

Whal challenges, if any, do science teachers experience in inclusive seltings? Tarticipants
stressed that under the current svidelines, students with special nesds most meet the same high
srandards as all students in the classroom. The teachers” challenpe i3 how to accomplish thas
mandate. They believe that “watering down of the curriculum™ is a disserviee o all. With the
push for plaving special needs students in inclusive classrooimng, seience leachers recopnize the
need [or continuons teaining and additional resources o that they can elfectively teach students
with diverse tearning atvles.

Conclusion

Teachers implied throuph the survey that they necd more prolessional development in erder {o
adapt and modity marerials and procedures to meet the needs of the special learmer. Resources
are needed to incorpomate activites inlo Tesson thal engape all learning moedalities-visaal,
auditory, tactile, and kinesthete.

Many of the teachers expressed that providing appropriate special education and related services.
1.¢, wids amd suppurts in the regular classroom to teachers are very important.  Additionally
important is hiph quality intensive professional development for all personnel (the scienee
tencher, nids, and special education teachers) to ensure that they have the necessary skills and
knowledge thet will enable them to meet the needs of the divense learners in the inclusive scicnee
classtoom.

Hecommendations

Experiential learning is very important for all students, but especially those with leaming
disabilitics who often do not henefit from the traditional lectiure model, The use of co-leaching
miode] is necessary und wouold allow for structuring instructional activities thal would respond o
the needs of diverse learners. One cxample of the co-teaching model is that the science teacher
can provide the primary instruction while the special education teacher moves through the
vlassroom providing individual instruction; ensuring students understand the concepts and skills.
Buoth the science teacher and the spocial education teacher bring valuahle skill sets and expertise,
Students bencfit from both the content expertise of the science teacher and the process expertise
of the special education teacher.

It is recommended that feachers in inclusive science clossrooms employ the following
mslruciiongl proclices:

k. Establish multiple learning centers within the elassroom.
Z. Make leurning meaningful by integrating learning with life experiences.
3. Lstablizh a structured leaming environment.



4, Provide onpoing and frequent monitoring of individual student learning (formative
pssessent).

5 lmplement interactive computer programs and mullimedia tools.

6. Incorporate small group and cooperative learning strategies.

T Develop an inguiry-centerad curmeulum

All smdents find seicnee exciting and relevant when it is taught as an active mther that 15 a
passive provess. When students can relate what they arc learning to ther everyday lives. they
Feel a sense of ownership to the subject. It is important for science wachers to consider and be
aware of the needs of individual students, These diverse needs should be reflected n the
curriculumn. L'he sclence teacher of special needs leamers must do much more that simply follow
a fixed and prescribed curmiculum, hecause the science teacher constantly has 1o adapt to the
specific and unigue special needs of the learner. The sclence lencher must ensure that all
studlents ure invalved some way at each level of instruction. Conperative groups can be vseful as
they enable all sudents to participate in activibes,

The authors suggcst the following & sleps to science teachers who desine 1o medify their teaching
stvles to provide equitable education to all students,
|. Re-write a science activity so that it is adapted Lo the learming abilitics of the special
needs student. For lessons whose jargon is difficult to understand, the directions should
be re-written. Adaptations made w existing science lessons can be more accessible to
studenes with learning dillicullies.
'se a re-writlen sclivity 1o focus on a specific skall,
Adjust the classroom environment (e.g. the arrangement of the room., reduce distracthions;
have a special education teacher or ade n the classroom).
4. Use manipulatives, demonstrule concepts, use small group instruction, incorporate |
multi-moda] weaching approach that includes sudilory, visual and tactile modes.
3. Adap reading and activity sheets (o match the reading/comprehension level of the
student. Shorten assignments. (ive directions n small thstinet steps.
Wodily grading systew as appropriate to malch the student’s individual educational plan.
Apply techniques such as acting oul lessons or role playing {¢.g. parls of the cell, atom,
rotation of the sun ete.). They should make use of sensory techniques in their lessons.
8. Prowide alisrnative options for homework assignments and grading procedures.

a3 3

1

Examples of proerams designed especially for special-need learmers include “Science Activitics
for the Visually Impaired” and Science Enrichment for Leaming with Phiysical Handieaps,” hath
developed al Lawrence Hall of Science at the Berkeley cumpus of the University of California
{hittpewww His Berkelv,edu). Additionally, there are many books, wehsiles, and organizations
for adapting scicnee uetivities o meet the needs of students with physical disabilitics or leaming
difficulties.
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Table 2
survey: Teaching Science 1o Students with Special Needs in Inclusive Settings
Please respond ta the fellowing questions or staiements. Circle the answer where
applicable.

1. Were you initially tained as a eacher? Yes MNo
2. Tn which specialty arca were you trained as a reacher?
3. Llow many vears have vou taught in schoals?
4. Have specialiinclusive smdents been identificd in your class{es) Yeou Mo
5, 11 vou rauglt included students, have vou over read their IEF"sY Yes No
6. If vou were nal inilially trained as a speeial education teachar, what was vour arca of
training?

7. Which content area do you currently teuch?

| R, 10 vou have tawght included students. did wou ge the human support you needed?
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CHAPTER 6

Using Relevant Pedagogy: Recognizing
Student Diversity to Ennch Learning
Science in the College Classroom
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Preparing College Faculty to L rnlerstand
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CHATTER 14

Freparing Teachers To Werk With Dverse
Student Popalations

Marilyw M frving
Flenward University
Washiingtorn, D

This chapter focuses on some of the respounsibilities
schonls, collepes, and departments of education must wssume o
prepare all teachers 1o teach and work with divesse siudent
pupulations. Given changes in the desnographic compozition of the
temching force wn the next decade, this chepler addiesscs seme
tondamental recommendations Jor revising the cumiculum and
structure of pre-service leacher education programs =o that all
szachers will ha mbie o teach every child in sy situation.

The smdent population of today's whools re-leots widely
divierse socioeconomic, linguiste, and sthric backgrounds, ver faw
lcucivn bLamung programs arc ceoenily sddressing e acod o
recroil aod wain eachers reflecting this diversity.  Acaderic
preparation |1l the andergraduate and groslbonte level s cntical chat
teachers he exposed o a wide vasiety ol Theral arls ared cducation
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important that leschers are trained well because after all they mnst
impart substantive knowledpe {0 elementary and  secondary
sipdents, Buch knowledge has been mastered by prospeoctive
teachers; they sve than reedy to link theory to practce when they
begin to tezch.

When becomming familier with specific foundations and
behavioral sspects of teaching, they also become familiar with a
variely of methedological =cbniques. They must alse ke zvard
thal teaching i= alzo influepced be facters such as racial and
cutlural backprounds, the ﬂhﬂiiy and motivational levals of the
ghudents, the seling of the school (for example, roral, urban, or
suburban, adeq-urér of instrocional resowrces [for example,
textbooks, equipment, lahoralories, gnd 5o on), class siee, aml so
vth. For those reasons, the professional preparation of pre-service
toachers mual inchuds additional acwlemic kaowledge related o
diversity and diverse contexts (hatl can be Incorporated ioto Iherr
professionnl efucation curricula and clinical experiences, Being
pware of thal knowiedge, novice teachers wiil be better equipped
moanerearfnlly ‘eack ehildren wha some from ewltaradli, racially.
and secio-econonizelly diverse backprounds.

Bocuise of the viallenpes coeaizd by adwverse social and
econoinic condiions in (he '-wrrlnl_h:-ﬂﬂ:.e> romoaTowy cohort ol
teachers will teed 0 be mere proficiert in many moce skills than

1es

ave teachers who were trained over the lust swo decades. More
children--panticuladdy  in  public  schocls--come  from  poorer
Dackgrounds. Because of smaller budgets jn most sehool districts,
class size is larger today, which places greaster responsibilities on
teackers who must work with Emited resources. Teackers of the
future: will heve to be creative and resourceful eduzational jeaders
who are irdeperdent thinkess, who can suceessfully implement
iastroctions: practices,

Besidex being knowledgeable in many coment areas, future
teachers must also become more competent in & variety of
mathndological techniques so that they can adapt and modify thase
skills to meet the mdividual needs of their students. Thess teachers
musd ulsa be flexible and knowledgeable encugh fo use alternmtive
instructional praclices when thelt students arz not wchieving
successiully, Teachers of today's culturally diverse classrooms
must kmow how to plan end organize efective instryctional
situations, how to molivate students and manage (peir classrouwns,
and how fo motivate students, in addition te beinp competent in the
aasasmmneal of the academic sieenpihe and wenkreecnee of al)
children; and fearn Bow W encourage the cospemation of their
stuclenis® Bamilies and communitics i the conduet of their daily
resparsibilities (Garibaldi, 1991).
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important that teachers are trained well because after all they must
impart substantive knowledse o clementary  and  secondary
students. Such knowledge has been mastered by prospective
teachers, (hey are then veady 1o link theory Lo practice when they
begin to teach.

When becoming familiar with specific foundations and
behavioral aspects of leaching, they also become [armbiar with a
variety of methodological lechnigues, They must also be award
that teaching is also influenced be factors such as racial and
cultural backgrounds the ability and motivational levels of the
students, the setling of the school (Tor example, rural, urban, or
spburban), adequacy of instructional resources (for example,
textbooks, cguipment, laboratories. and so on), class size, and so
on. For those reasons, the prolessional preparation ol (we-sérvice
teachers must include additional academic knowledge related to
diversity and diverse contexts that can be incorporated into their
professional educalion curicula and clinical experiences. Being
aware of thal knowledse, novice teachers will be better equipped
to successfolly teach children whe come from culturally, racially,
and socio-economically diverse backgrounds.

Because of the challenges created by adverse socal and
coonomic conditions i the world today, tomorrows cohort of
teachers will need to be more prolicient in many more skills than
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are teachers who were (rained over the last two decades. More
children--particularly  in  public schools--come from  poorer
backerounds. Because of smaller budgets in most school dislricts,
class size is larger today, which places preater responsibihbies on
teachers who must work with limited resources. Teachers of the
future will have to be creative and resourceful educational leaders
who are independent thinkers, who can successtully implement
mstructional practices

Mesides heing knowledgeable in many content areas, future
teachers must also become more competent in a vanety of
methodological technigques so that they can adapt and modify those
skifls to meet the individual needs of their students. These tcachers
must also be flexible and knowledpeable enough to use aliermalive
instructional practices when their students are not achieving
suceessfully. Teachers ol today's culwrally diverse classrooms
must know how to plan and organize effective instructional
siruations, how to motivate students and manage their classrooms,
and how o molivate students, in addinion te being competent in the
assessment of the scademic strengths and weaknesses of all
children; and learn how o encourage the ¢ooperation of their
students’ families and communitics in the conduct of their daily

responsibilities (CGaribaldi, 19913
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One of the areas (o which pre-service teaches need more
exposure 1o 15 the cultoral dillerences that exist between and
among sludents, This is an important dimension since a greal deal
of research over the last decade has shown that children fiom
cullurally  diverse backgrounds do indeed  exhibit  leaming
differences and that other factors such as parental support,
encouragement, and leedhack positively affect their motivation,
aspirations, and achievement (Boykin, 1979 Hale-Benszon, 1986-
Clark, 1983~ Ouakes, 1985, Willis 1999

Teachers of culturally different childeen, (herefore, must
recognize  that learning  distinetions are prevalent and  that
envirgnmental influences can mediate academic success. A variety
of techniques have been used in schools, college and departments
ol education to increase education majors’ awareness of and
sensitivity Loward students of dilTerent racial, cultural and ethnic
backerounds.

To be effeclive educators, teachers mwst be  highly
competent in planming and organizing instruclion as well az in
managing the classroom environment i their students are to be
academically succcssful, Some of these management skills are
learned 1n methods courses, others are developed in educational

psycholopy and social foundations ol education courses, and still
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alher expertise 15 derived from exposure 1o classroom situations in
schools through clinical and practical experiences.

Recognition and understanding of contextual factors arc
extremely important 0 successful teaching practices, and those
Factors mlluence the planmng and orgamization of instruction, An
inter-organizational repert of the American  Association  of
Colleges for Teacher Education, the American Federation of
Teachers, The National Council on Measurcment 1n Education, and
the MNational Education Association identifics four key skills that
teachers must possess pror o engaging  in insbiustion
“understanding  students” cubural backerounds, interesrs, skills,
and abihiies as they apply across a range of learning domains
and’or subject areas, understanding students’ motivations and their
wilerests i specihe class content; clarifying and articulating the
performance ourcomes expected ol pupils; and planning instruction
for individuals or proups of students™ (Siordkereds for Teacher
Compretence in the Fdwoational Assessment of shwdengs, 1989, b,
2.

Pre-service leachers must, thercfore, be tramed to employ
approaches and modalities that accommodate the distnciive
learning slyies of students from different mcial and culural groups
While traditional approaches may be uwseful in some setlings,
reachers musl be able wo adapt or select the pedagogy that 1s most

172






























































































































































































































