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TO: Members of the State Board of Education
/

FROM: Jack R. Smith, Ph.

DATE: January 26, 2016

SUBJECT: Maryland Science Program/Every Student Succeeds Act (ESSA) Amendment

PURPOSE:

The purpose of this agenda item is to provide information and an update regarding the implementation
of the Next Generation Science Standards (NGSS), which have been adopted as the Maryland State
Science Standards.

BACKGROUND/HISTORICAL PERSPECTIVE:

The College and Career Readiness — Science Connection

Economic and education statistics make it clear that the United States is not educating enough students
who can succeed in a global information economy fueled by advances and innovation in science,
engineering, and technology. Research findings indicate that our current system of science education,
which places more value on science as a knowledge base than as a way of thinking, is ineffective. Too
few students are experiencing success in postsecondary institutions and therefore lack the wherewithal
to qualify for gainful employment, including STEM fields, where the nation is seeing the most growth
in jobs. They are, in effect, being closed out of middle class opportunities. This shift in emphasis
requires that we control the amount and kind of content, giving priority to powerful concepts that have
currency because of their utility in explaining phenomena, predicting outcomes or displaying broad
applicability in many fields, and that we use the practices in conjunction with core content throughout
the grades. The Framework for K-12 Science Education identifies the content students are expected to
know in order to be scientifically literate and to have an adequate foundation for further study and that
content was deemed appropriate for success in college and career by science education experts and
postsecondary instructors and employers.
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In closing, when it comes to developing standards, rigorous content is an important indicator of student
readiness for success in postsecondary education and careers, but it is not enough. Proficiency with
science and engineering practices is also an indicator of readiness, but it is not sufficient in the absence
of rigorous content. In the end, as the research shows, it is the science and engineering practices
learned in conjunction with rigorous content that best prepares students for success in postsecondary
education and careers.

NGSS, Appendix C, pp. 12-13:

http://www.nextgenscience.org/sites/ngss/files/NGSS%20Appendix®s20C%20Final%2007261 3.pd,

Background

Maryland requires all high school students to complete at least three science courses, each of which
includes laboratory experiences. All students must take biology and the remaining two courses can
include any or all of the following areas: earth science, life science, physical science, environmental
science. Maryland had six science standards, with Standard 1.0 (Skills and Processes) organized in
grade bands, Pre-K-2, 3-5, 6-8, and the remaining five standards arranged regarding learning
progressions, connections, and grade level appropriateness. Each Local Education Agency (LEA) had
the option to localize the state curriculum by either identifying particular state standards to be taught in
specific grades or by constructing a science curriculum using the state standards. Presently, Maryland
assesses students are assessed in science in grades 5 and 8 using the Science Maryland School
Assessment {(MSA) which includes both Selected Response (SR) items and Brief Constructed
Response (BCR) items. High school students are assessed in biology on the Biology High School
Assessment (HSA); this assessment included SR and BCR items until 2009 when the format was
changed to only SR items to accommodate faster return of results. Historically, Maryland has
recognized the need for rigorous standards based on the “big ideas™ and “practices” of science, and
therefore was well positioned to adopt the NGSS once developed.

Alliances, Infrastructure, and Partner Organizations

Maryland has pooled resources with organizations, alliances, and higher education institutions
regarding P—12 education, and these associations are assisting with issues surrounding
communications, instruction, and development, among others. The Maryland Business Roundtable for
Education and Maryland Public TV are two large alliances with which MSDE collaborates on a
plethora of education topics, specifically developing resources and opportunities for teachers and
students. Maryland also works closely with partner organizations (e.g., Higher Education Institutions,
Maryland Association of Science Teachers; Maryland Science Supervisors Association; University of
Maryland Center for Environmental Science; University of Maryland College Park; Maryland Science
Center; Northup Grumman; Tech Council of Maryland; and Hackerman Academy of Mathematics and
Science) to develop curriculum and professional development.
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Process for Developing the Next Generation Science Standards (NGSS)

State teams provided continuous guidance and feedback throughout the Next Generation Science
Standards development process. These teams included representatives from the K—12 education,
education policy, post-secondary science education, and informal science communities. All states were
invited to apply to be Lead State Partners in order to take a leadership role in the NGSS process from
the beginning. Twenty-six Lead State Partners, of which Maryland was one, were selected to guide the
writing team and work to develop plans for adoption, implementation, and transition that can be
considered by all states,

The writing team was composed of 41 members from 26 states and represented K-12 and
postsecondary education, and the scientific, engineering, and business communities. The members
have expertise in cognition, life, earth, and physical sciences, and engineering. The team was charged
with developing draft standards true to the NRC Framework for K-12 Science Education.

The final release of the NGSS occurred in April 2013, and to date fifteen states and the District of
Columbia have adopted the NGSS. Maryland was the fourth state to adopt on June 25, 2013. The four
attached documents provide an overview of the implementation of the standards, the instructional
outcomes, and assessment progression they are designed to achieve.

EXECUTIVE SUMMARY:

As Dr. 8. James Gates, Jr. told science supervisors in May 2015, “The implications are pretty clear. If
we want to have a citizen-based workforce that is equipped with the STEM-capable skills to advance
the Nation’s economic interest, we cannot continue to teach science as if it is for only an elite few.”

Maryland has applied this philosophy to all facets of the process of development and implementation;
collaboration with all stakeholders has been a major focal point. Local teachers, business partners,
community members, and institutes of higher education have been an integral part of the
implementation and professional development planning. In addition, local science supervisors,
assistant superintendents, and superintendents have been critical partners in the decision making
process for both implementation and planning for assessing the Standards. Through local site visits
and regional meetings, documents have been developed to inform the implementation timelines,
identify success, challenges, and the needs of all 24 districts in order to foster collaboration, and build
a community of learners.

Performance expectation (PE) selections for the Maryland Integrated Science Assessment (MISA) will
focus on the Crosscutting Concepts and Science and Engineering Practices that allow students to
become scientifically literate and able to successfully respond to rigorous assessments based on the
Disciplinary Core Ideas which will best prepare students for success in college and careers. Bundling
of PEs will be done with attention to assessment tasks based on authentic phenomenon. The
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assessments will be developed using a variety of performance expectations found in the NGSS that
reflect progression across grades 3-12.

ADDITIONAL RESOURCES:

http://tinyurl.com/MarylandNGSS

http://www.nextgenscience.org/
http://www.nextgenscience.org/sites/ngss/files/ How%20t0%20Read %2 0N GSS%20-%20Final%204-

19-13.pdf

MSDE eConnect science resources: http://msde.blackboard.com

* Engaging Students in Scientific Practices: What does constructing and revising models look
like in the Science Classroom?

* Talking Science — Developing Productive Discussions in the Science Classroom

* NGSS Round Table: Instructional NGSS Resources

* Teaching and Learning in a Next Generation Science Classroom Teachers: Grade 1-2; Grade 2-
3; Grade 4-5

* Teaching and Learning in a Next Generation Science Middles School Classroom

* Teaching and Leamning in a Next Generation Science High School Classroom

* Explanation in the Science Classroom 6-12

* Argument in the Science Classroom 6-12

ACTION:

For information only.

Attachments
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ATTACHMENT II
(SR
EDUCATION

Maryland Integrated Science Assessment (MISA) Design

Grade 5 & 8 Maryland Integrated Science Assessment Overview:
Assessment will continue to be given in the Spring (March) and incorporate Performance Expectations (PEs) from

previous grades. For example:
¢ Grade 5 will assess PEs from grades 3, 4, and identified PEs from 5 (and may also include the earlier years).
¢ Grade 8 will assess PEs from grades 6, 7, and identified PEs from grade 8 which build on all previous years.

Grade 5 & 8 Plan:
¢ Testing/field testing begins in Spring 2017 with no fault to students {pending the approval of USED and the State
Board). This would be considered a field test year.
e Standard setting to occur in Spring/Summer 2017.

High School Maryland Integrated Science Assessment Overview:
Assessment will be given when students reach the end of the identified subset of high school PEs, which build on PEs
from previous grades. For example:
¢ |dentified PEs will be a subset of the standards found in the high school grade band.
e The information received from the assessment by the LEAs may be used to inform science placement in
subsequent high school courses.

For the Maryland Integrated Science Assessment at the high school level, the graduation requirement can be met in one
of two ways {pending the approval of USED and the State Board):

(1) MSDE assessment given at the completion of the identified subset of the Maryland State Science Standards.
Students will be able to take the assessment at any grade in high school if the LEA determines the student has
received instruction in that subset of standards and are deemed to be ready for the assessment.

(2) If a student passes an AP exam, with a score of 3 or higher, in specific science content. For example: biology,
chemistry, environmental science, or physics.

The Maryland State Integrated Science Assessment will necessitate courses based on the Maryland State Science
Standards so that PEs needed for the assessment are addressed in the students’ science course(s). LEAs collaborated in
the determination of the identified PEs.

High School Plan:
Students’ graduation requirement will be determined based on when they take the High School MISA:

e 2017-2018 Students taking the High School MISA in 2017-2018 will be required to participate (not pass) as the
high school graduation requirement in science. These students will be taking the field test with no fault to
students (pending the approval of USED and the State Board).

e 2018-2019 Students taking the High School MISA in 2018-2019 will be required to participate (not pass) as the
high school graduation requirement in science. These students will be taking the operational test with no fault
to students (pending the approval of USED and the State Board).

e 2019-2020 Students taking the High School MISA in 2019-2020 will be required to meet new high school
graduation requirements in science. These students will take the operational assessment and will be required to
pass the assessment for graduation.

Students who have already taken the biology assessment (grades 10, 11, and 12) could use this as their high school
graduation requirement.
s A biology assessment will continue through 2016-2017 in order to accommodate students who took biology and
did not pass.
o Bridge projects aligned to CLGs would continue through 2016-2017. Bridge projects aligned to the Maryland
State Science Standards will be implemented starting in 2019-2020.



ANBW spiepuels ZT-Y Aym,

LJOIIEINPT IIUI|IS PIEMO) SIPNIIY,,

~2OUBIPNY |2I3USY 10} TOT SSON,

SV PINOM NOA SBLUSIAN JBYdea] BdUaids S,pIy JNoA Suonsanp 01,

«#SIUBIEG 10] 133YS JIB] SSON,,
SIUILUSSASSY 17 SPJRPURIS AIUBKS 31B1S pURAIEy U0 UOIEIUNRLLIWOI PANUITUG)
S}IYS [BLONINASUI UO UYIEaIno [Bsausd pue 538essaw uowwod dojaaadg
a)isgam U0 palsod sy3] Woly Sa2inosay AJUnUwo/iusied

«SPpieD Bujdessapy SSON,,

uofIEaUNWWO) AYunwwo)fiualed

{jeao.udde pieog
8}e1s pue gisn suipuad) (|enesdde pirog ajels plie
S)UIPNIS 03 Jney ou @3sn dujpuad) siuapnis
yum Hupsa) jeuonesado ol J{fe) ou yum Buisay suawasinbal sjuawaJnbay
sjuaiuaiinbas Bufiodaljesapa) jas JUBLLISSaSSY JJUANIS PI3l} 1uUISSASSY BIUADS Bu|pedal|e1apa) Jaaw 8upJodal |esapay Jeaw
0} papiadaluauissassy ajusids palesdaru| pusiliely o pajesdaiu) puejliei o PoleI3any| pURUEN o | ©) paliodal YN S9USIDS ef 0} pALIOdR) YSIN AJUSIDS e
qeluncly : Aiqeiunody ] =1 Rpigepinodoy Aiqeiunoy
Sway
8 [3593pjRy pojeddorl yym g
pue g sa3peid Jo yase ul pUE G SapEIB o HIJBA W) 8 pue g pue
8 pUec sapesd jo UBAT JUSLLSSASSY IS Han g 1uaulssassy aousps §isapeidyey 9TeE BdlEs G sape.d 10y 5TOZ Bulids
HDIEN Ul UBAIS JUBUISSASSY S0UBIS pajeJBaill pUBIAEIN o | pRlesSajulpueidien e | polesSalujpuejAieyie | UIUSAE YEW 30UDIDS e u) UBN VS 3DUBPS
= uofiensititupy 58] uonENS|uLIPY 3531 oRensRAWPY 3531  UDRENSIUMEY 15OL UORE.SIUIWPY 353
SpJepuels ajualas Iiels
puejiseiy o1 paudie Sty pausdije s359) WNINoLLND 31e1S auy WN{NJLLIND 31.35 ayl
JUBLLUSSISSY IIUSIDS Pl21) IUBLISEISSY DDUBDG o] paudije ysy 294ag e 0} paudije ySIN S3US{IS e
SplepUB]S 3243{Ds a3els PUBAIEN paies3aiu] puejAleiNy e \paleiBaiuy puejliens o stigisuauiip g ady SUOISUBWIP € aYl
03 paudiip JuawsSassy 20uaas paieidalu] pueihie] o spepuels Bp|malels ade(d usyys HO/SN3a} e M SpIEpLR)g Uo SNJ0J B Yiim Spiepuels
SpiEpue)s 2IUBIG BILIS PpuUBjAIRIN }EHONDNIISHI| SPIEPURIS S0HL3196 81815 ".@.uﬂhsu.!_ 32U3|25 31e15 puejhien
Bualas a3els puejAiein Jo uopeIuawHdW (iR o Jo uopejuawdwi |Iny o | B0URIDS B3el5 puBjAIEN o BLICT LT B TR 5 S Jo uojesdaui v e
_ usliudy juaiuo RSy B3U0) Juswiudyy ooy | sty Jueia) Wwawudly 3eo)
02026102 _. 610Z-8102 8102-L10Z LT02-9T6C _8T02-5T6T ST0Z-¥10Z
oA —

HIINTFWHOVLLY

8102-L10¢

§ aseyd /

s101ensiupy pue ‘siosiasadng ‘siayzea) poddns 03 uoneioge)|od pue uoneuipiood apimalels Sujodun
SIUBLUSSISSY IAIIRWIO0S JO uolie)uawa|dw| pue Juswdojaaag ‘sYIys (euolanaysu| ‘Sujuiesy |euoIssa)old :Buidessapy Jualsisuo) Suiodug

STOZ-FT0T.
Z 9seyd

|00Y2S A[PPITAAIEIUIMD]T UOISSAIS01 ] JUIUISSISSY IIUINIG PA)LITaju] 9)BIS PuBlAIR|y




AR Spaepuels 21-3 Aym,,
LUOHEINPT 32U3ES pIemo] Sapnilly,,
«22UBIPNY |eJaU3Y J0) TOT SSON,,
LSY PINOAA NOA SSYSIAA JOUILI| 3DUIHIS S, pIY JNOA SUOIISany) 0T,

#5pde] 3ujdessap SSON,, e
LSIUBIEd 10§ J93YS 1984 SSON,, »

SIUBLWISSISSY 1R SPIEPURIS 3IUDNIS 31LIS PUBAIBIA UO UOIIEIIUNWIWIOD PINUIRUC) e
SHYS [BUOIINIISU) U0 YIBRANG [e4aUad pue s3adessaw uowiwod dojanag e
alis(am Uuo —umumon SYJ37 Waolj 5221N05aYy >u__._=EEDU\u_._m._mn_ ®

uoieauNwWwo) Ajunwwo)fiuased

agil eaasinbal Qg1 uawalmnbal
5129044 adpug pausdje uopjenpesd juolissasse uolenpeld Juatussasse 59713 ABejefg
Juawasinbas uonenpesd 32U34IS joolDs YIiH 32U3135 Jooyds Y3iH e o} pausije 5102014 23pHE e
‘0202-6T0Z 0} {euoneiado (jeacidde preog 21e15 pue {(jenosdde pieog aiels pue Jualualnbal
‘syuawasinbai Supiodau 03sn Buipuad) IUaPRIS aiasn 3upuad) syuapnis uonenpeid ygH A3o|jotg e 5010 Aojoig 03 paudje s133fold adpug «
|eJapajj8aw o) payodal 01 3{he} ol:yiim Funsa 01 }|ie) ou ypm Juslsay syuasalnbal juawaanbal uopenpel2 ysH A30j0iH »
JLALUSSISSY BIUBIIS PI3) JuaKiSsaE5Y aualas PIa)} JUWSSASSY IUBIS Bupodau jesapay jeaw sjuawaiinbal
pa1eJdayu| 93e1s puejAleny o | paiesdanu| pejiiein e paie1daju| puejiiey o | 0l paniodal ygH AS0|0IG o 3upiodal jesapa) J9aw o) paltodal ysH Adojold
Ayiqeisnony yifqeinessy Awigejunody Ajjiaeunacay Anqeyunosay
spiepuels spaepuels spiepuels
BJUI|I5 B1RIS purjAiein axans aje1s puejliens: 30UaID5 31els puejhlew
40335gns pajusnl 4033sqns paypuapy 40 1asqns pajpiuapl
Y3 JO pua ay] 18 ISUN0D 943 Jo pa atjije asinad 3Y) JO pua 3y} 3e asinod {ueah
V37 8yl jo uoiiajdwos VT 24} 4o He bla 31 3y} jo uofia|dwod [ettly) Adeie|gijo uons|diton 85/n0> Adojoig
J9HE UIAIB JUIISSASSY o Joyje Hapld juauissossy o Jayje UaNIE JUBWISSASSY » | 2H13e vand ysi ASejelg e | pauBije-97D e J0 uoisjdiwod 3yl 1e uaAE vSH A30j019 -
UORESIURUPY IS8 L HORBNSIUHNPY 359) uopjelisjujlipy 3sal | Iofjensiuflugy asa) uopensupupy 3sal
[Bunsay (Jeak
Pi3y) spiepueis 3ouaps | jeuy) uwaald soTD o3 paudife
0202 alels puejAseyy ol pausie VSH ASoielg 0T 3peiS e
-6107 103 |euoiielado (Bunsay 1UDWISSISSY IDUD|IS {s}esanaa
SPJEPUE)}S 32U31IS plols)ispiepuelg aauatls paleldaiu puejlieiy yaudife spiepuelg sJuaPs
21E3S puejdie o) paudye ajels puejdiely 01 pausite (s}osinod payesdaiuy 3)e15 pueiiey aarponiy) «
JUSWISSISSY DIUBIIS JUBHESIESY IOUIIS paudiie aanpouy) S3dpaljiuapi um paudije
pajesdaju; pueiliey e poleuBaiti pueiAie o | /luswiajdiug 03 3NURUDD e | 22UaREES 25JR0D JuBWRIAWI e | (SD1D) Sje0D Sutuiea 310D ay) 03 paudite ysH ASojoig
Splepuels spleplies spiepuels Sp|Ma1EIS 308|d BiISIHS 534 paypuap) yum paudije asuanbas a51n0d 3uysQ e
3IDUBIIS 3leIS puejilen 32ua|Ds a1eys puejAlen UG 3]s pupjhieiy [eueoNIIsH SpIEpHETS SUOISUBMLHP € 3Y] U0 SRI0J B YUM
J0 uopejuawa|dun |nd| e Jo uopelURwadW)iNg o Jo uoneyuawajdul N4 S0HADS D1RIS PUBjAUBIN| & |  SPJEpUELS 2OUIRS d3ElS puejAley Jo topesdalul v e
juswiud)ly Jusjuo) . Juswiudily Juauo) Juawudly Juajuo) rawsudify Juajua) JuAud)y 0D
020Z-6T0C 6TOZ-8102 8102-LT0Z L10Z-9162 910Z-5107 | STO0Z-bT0Z
—— —

SI0)eNSIVIWPY pue ‘siosiazadns ‘siaydea] ioddns 031 UOIIEIOGE||0D PUR UCH BUIPJOO) SpImalels Buiodup

AIINIWHOVLLY

5JUBWISSASSY SAIJELLI0S JO uoljejuawaldw) pue Judwdolaaag !siYs Jeuoiioniisu] ‘ujuieaT [euoissajold :Buidessay ualsisuo) Bulodug

VB
oT0z-sT0z |  ST0Z-HT0T
gaseyd Z ?seyd

S

[00Y2§ YBIH uO0Is52180.1J JUIWSSISSY DUIIIS pAjesdanu] el pusjliefy



ARVLAND f ) EPAR 0
D ATICQ

PREPARING WORLD CLASS STUDENTS

Attachment — Tab

Maryland State Science
Standards Update

January 26, 2016

Dr. Henry Johnson, Interim Deputy State Superintendent
Heather Lageman, Director of Curriculum
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Agenda

Overview

Timeline

LEA Elementary Implementation
LEA Secondary Implementation
Next Steps
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Dr. S. James Gates, Jr

0 “The implications are pretty clear. If we
want to have a citizen-based workforce
that is equipped with the STEM-capable
skills to advance the Nation’s economic
Interest, we cannot continue to teach
science as If it Is for only an elite few.”

PREPARING WORLD CLASS STUDENTS
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Where we are now in the journey?

0 Work has centered around statewide
Communication
Capacity and network building
Professional learning
~ocus on instructional shifts

—0Ccus on evaluating materials and
curriculum

MARYLAND STATE DEPARTMENT OF
EDUCATION

PREPARING WORLD CLASS STUDENTS
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Maryland State Science

Standards Events

0 MSDE LEA Visits

Summer 2015
All LEAs visited to discuss implementation plans

a Assistant Superintendent Meetings (monthly)

Maryland State Science Standards updates and discussion
Collaboration with Science Supervisors

a2 MSDE Science Supervisor and Curriculum
Specialists Briefings (Quarterly)

Professional learning & LEA resource sharing
Direct communication with Achieve and National

. . . h 2 %
Science Teacher’'s Association MARYLAND STATE DEPARTMENT OF

EDUCATION

PREPARING WORLD CLASS STUDENTS
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Process for Implementation

0 Collaborative work with LEAs on
Content alignment
Professional development
Materials selection
Flexible course segquencing

Defining assessment
o Content
o Timing

MARYLAND STATE DEPARTMENT OF
EDUCATION

PREPARING WORLD CLASS STUDENTS




Overview of Maryland’s Integrated Assessment

0 Focus onthe Crosscutting

Concepts and Science and .
Engineering Practices

0 Performance expectations (PE) that
allow students to become

scientifically literate will be
measured across grade levels. Eciiastins

&

0 The MISA will be developed using a =0
variety of PEs that reflect knowledge
of the Maryland Science Standards.

e, Crosscutting .,
B\ Concepts & /8
il Science and |
/ Engineering 8
Practices

i A -

MARYLAND STATE DEPARTMENT OF

EDUCATION

PREPARING WORLD CLASS STUDENTS
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LEA Implementation

o James Peters, Supervisor of Science
Carroll County Public Schools

o Brian Raygor, Supervisor of Science &
STEM

Wicomico County Public Schools

MARYLAND STATE DEPARTMENT OF
EDUCATION

PREPARING WORLD CLASS STUDENTS




—!

Timeline

Meeting with LEA Science Supervisors
Assessment Meeting with Science Supervisors
Presentation to PSSAM for Input

Science Briefing to LEA Science Supervisors

Discuss final recommendations with Assistant LEA
Superintendents with Science Supervisors

Presentation to PSSAM for Input

State Board Update

October 29, 2015
November 23, 2015
December 4, 2015
December 9, 2015

December 18, 2015

January 8, 2016

January 26, 2016

i A -

MARYLAND STATE DEPARTMENT OF
EDUCATION

PREPARING WORLD CLASS STUDENTS
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Walver Request

o Maryland is requesting a waiver for field testing the
Maryland Integrated Science Assessment with no fault to
students for 2016-2017 for Grades 5 and 8, as well as a
waiver for operational testing the Maryland Integrated
Science Assessment with no fault to students for 2017-2018

for Grades 5 and 8.

0 Additionally, Maryland is requesting a waiver for field testing
the Maryland Integrated Science Assessment for high
school with no fault to students for 2017-2018, as well as a
waiver for operational testing the Maryland Integrated
Science Assessment for high school with no fault to students
for 2018-2019. i » v d

MARYLAND STATE DEPARTMENT OF

EDUCATION

PREPARING WORLD CLASS STUDENTS
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