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Student test scores
in math computation
and the implications for
chemistry instruction

Presented 8/2/2010 at the
Cognition Symposium of the
ACS Biennial Conference on Chemistry Education (BCCE)
By Rick Nelson, Retired Instructor
EANelson@ChemReview.Net

Good Morning.

Let me begin with an apology. | am going to go fast,

But at the end | will put up a web address where you may
Review at your leisure any slides that you might find interesting.
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In my view,

(Vote for ONE:)

In first-year chem, the math background
of entering students is:
A. A major problem
B. A minor problem
C. Not a problem

To start, | 6d | i ke dtdoi sa scku egysotui am pl ease
-then be ready to vote for A, B, or C.

Ready? How many of you would vote (raise you
cC?

Good. Trg. question
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Vote for ONE:

In 18t year chem, it is most important for
students to have background knowledge
in

A. Use of a calculator
B. The theory of mathematics
C. Math computation

Pl ease read and be ready to voteé.

Il n chemistry, we ask students
To Isvoe problems | i ke THI S
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-- Zumdahl, 5t edition

and THI S



Slide 5

_ dRT

—

_(3.09 g/1)(0.0821 L-atm/mol-K)(304 K)
B (735/760) atm

M

79.7 g/mol

-- Brown, Lemay, 8th Ed. p. 368

Or t his



Slide 6

Vote for ONE:

In 18t year Chem, it is most important for
students to have background knowledge in

A. Use of a calculator
B. The theory of mathematics
C. Math computation

Al l ofdarkReseportant.

But i f you had to pick ONE, Which is most

How many vote for A:
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NCTM standards = ?

Quest3i on

|l f you are familiar with the NCTM standards,
pl ease raise your hand?

OK.
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Raise your hand IF you
consider yourself to be a

Constructivist

Finally é.

Theoriibet pati ent .
|l am going to argue that

Il n applying constructivism, math
Il s different from chemistry.
Bear with me.
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Background Knowledge

AThe most i mportant
influencing learning is what the
| earner already know

-- David Ausubel

Whatever your theoruwttievadr yoendae ed gr,e g su stth aatb o

Background knowledge is important in | earning
(And as you indicated by your vote,
The background knowl edge that we especially

i's in math computation
Which you also voted was a major probl em.)

atl ooohke evi dence. (Il's computation backgro

Let 0s
Il f so, WHY? And how can we fix the probl em?
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Virginia Math Results:

A Stanford 9 standardized test given statewide

A National percentile median = 50 on 1995 norms

facul ty

needing

scores, i

n

C

VA all students Grade 9
1998 | 1999 | 2000 | 2001 | 2002

Total Math 54 | 55 | 55 | 55 | 55
n2
Abo8years ago, |l was representing my
On a task force | ooking at
why so many students entered coll ege
When | | ooked at the Virginia test
Our students were abbhkepen-tannd adteereeddyi.an( poi nt)
But to a chem instructoor, that didnot
I |l ooked in the report detail, where
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There were two subtests.

AfAProblem solvingd which measur ed

And

Two subtests were reported, described as

Af Ma troblem Solving, which focuses
on reasoning skills, and

A Math Procedures, which measures the
student 6s compatdtidni o y

1

Wi

fTot al

mat ho was

reasoni

Aprowbdoheméasured computation.

ng

a
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The subtests showed
Ain reasoning wer e
But in computation
These data say t hat

Virginia Math Test Scores

VA Stanford 9 Grade 9
1998 | 1999 | 2000 | 2001 | 2002
Total Math 54 55 55 55 55
Problem Solving 58 61 63 64 65
Procedures 46 44 42 41 39

All state 9t graders: 80,000 students/year in 134 independent districts.

12

t hat
hi gh
wer e

student scores
and going higher,
ow and going | ower
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Virginia Math Test Scores
VA Stanford 9 Grade 9
1998 | 1999 | 2000 | 2001 | 2002
Total Math 54 | 55 | 55 | 55 | 55
Problem Solving 58 61 63 64 65
Procedures 46 44 42 41 39
13
1. Knowi ngt étlos ayomandwohi ng about math comput
2. Teaching Aireasoningd did not teach studen

no transfer.

Aln math com
Not many ki
chemistry.

tation, when Yhoeurrc esittaitlee ,ave

pu rage
ds are going to be ready for the
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Fi

Choosin

S

VA Stanford 9 Grade 9
1998 | 1999 | 2000 | 2001 | 2002
Total Math 54 55 55 55 55
Problem Solving 58 61 63 64 65
Procedures 46 44 42 41 39
14
nally, since thé8®ei mdenbemdemtr esd¢loool

whatever

currtr

i cul
Virdipreircentdid empleamdommeai ca?

a

and

textboo

d
k

S

str
t

i
he

C
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Fi

Choosin

S

A Reasoning did not help computation.

A 39t percentile = not ready for chemistry

VA Stanford 9 Grade 9
1998 | 1999 | 2000 | 2001 | 2002
Total Math 54 55 55 55 55
Problem Solving 58 61 63 64 65
Procedures 46 44 42 41 39
AfTotal Matho hides

mat h

A 134 independent districts = sample of nation?

15

nally, since
whatever

curricul
random

Vir dipreircentdd e

a

a

and

t 18®ei mdenpemdermatr esd ool

di

textbooks
sampl e of

Amer

strioc

t he
ca?
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Next three slides from:

Tom Loveless

Brown Center on Education Policy
of the Brookings Institution
Presentation on Math Reform

at AEl March 4, 2002

16

for more dat a,

|l went | ooking
and found this report online from
Tom Loveless at the Brookings Institution

Tom said the best data was for the state of
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ITBS 8th Grade
State of Iowa, 1978-1999

Total Math

) ./b‘\

=
2 7s
E s
]
74
72

7
1978 1970 1980 1881 1932 1983 1954 1985 1956 1097 1088 1989 190 1091 1992 1993 1204 1995 1906 1987 1908 1092 2000 2001

Data taken from Iowa Basic Skills Testing Program--IA Annual Comparisons
Computation assesses operations with whole numbers, fractions, and decimals.
Total Math assesses non-computation math slalls.

Like Virginia,
Each |l owa di st
And | owa al so

rict does its own textbook adop
;
Bu+l owa gave th

[
equired state testing in every
e sameatrsst for over

The BLUE | ine is ntotal mat ho and the RED | in

Both went 4 788red 9v®e0C n
But st alr9t9iOntgo ti anl mat-hanfd ad ad memust aotuiten goes down

Just | ike Virginia during this period.
And, like Virginia, Atotal matho does not pre
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Arithmetic Cluster-- Item Analysis
NAFEP Long-Term Trend, 1982-1999

. _ /l——/.\__l

Percent Comect

Dr . Loveless al swildeoke@dsatr ea nati on

The National Assessment of Educational Progr e
( NAE-Rhe Anapeo)s rtelpeo rftn atairaln @

Given every two years in every state.

For the ol-déyseargrooludes i n red

Tom | ooked at the arithmetic that we do a | ot
And found that sd&d68&69WeENt up from

But a4®986mwent down.
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ITBS 8th Grade
State of Iowa, 1978-1999

Total Math

B: ./b‘\

]
i
3 ,
= 78
o
74
72

1978 1970 1980 1881 1932 1983 1954 1985 1956 1097 1088 1989 190 1091 1992 1993 1204 1995 1906 1987 1908 1092 2000 2001

Data taken from Iowa Basic Skills Testing Program--IA Annual Comparisons
Computation assesses operations with whole numbers, fractions, and decimals.
Total Math assesses non-computation math slalls.

19

Just ICIOKVEP UFTAIT T ON in | owa
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I n
Dr

chemis

Lovel

11rud

] .
3(8.3[45 )(2981{)
Urms = K'mk = /1.86><106ki
400 X 1073 & £
el

Since the units of J are kg - m?/s2, this expression becomes

| . m2
11.86 x 106}2_2‘2 =136 X 10° m/s

-- Zumdahl, 5t Ed. p. 218

20

try, we do some fractions.

ess | ooked at fract

ons

on

t

h e

NAEP:
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Fractions-- Item Analysis
NAEP Long-Term Trend, 1978-1999

Percent Comrect

Fraction data taken from NAEP 1099 Long-term trend Mathemaries Summary Data Tables 21

And foundl#eédorotthe in red, fluctuation
Then a dramaaf dO9®@&cl i ne

There is a LOT more dat aentbudnd heorwerdgercte. i s
Computation gadeOfl0down after

Why ?
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A T @39 NCTM standards played the role
of national standar d¢g

Nearly all state standards after 1990 were
modeled on the 1989 NCTM Standards. 0

-- from Computation Skills, Calculators, and
Achievement Gaps: An Analysis of NAEP Items

Tom Loveless, The Brookings Institution, April 2004

22

n5 20
I n his paper, Dr. Loveless says this:
Take a | ook.
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The Math Wars

Short history:

A quarter century of US 'math wars' and
political partisanship
David Klein
California State University, Northridge

http://www.csun.edu/~vcmth0Om/bshm.html
longer version:
http://www.csun.edu/~vcmthOOm/AHistory.html

23

What 6s this about?

You can find more information in my slides at
The NCTM is the National Counci |l of Teachers
They publish pol il&2yatsh ad emreind sl wm. K
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1989 NCTM Standards

Recommendlgdeasedat fienti ono
In Grades 5-8:
AMReasoningi nductively and d

A fCreating algorithms and proceduress

24

1989 NCTM published their fAstandardso
hat became the standards in nearly every sta

I
T
The NCTM standards favgpaed. reasoni ng. That 0s
But the NCEHMasaerd Shawsltd ubhegeiimg own math al gor i

The NCTM standards are a version of the | earn
Perhaps carried to an extreme.
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—
> O
cDﬂ

Decr
Decr

1989 NCTM Standards

Recomme ndeEtredsedratfit ent i ono
ARAFi nexachfgor ms of answer s
Af Me mo r iiules andgalgorithmso

A mManipulating symbolso

AnPaper afractiomeomplut ati on
Afn Rel yiontgide@uthority (t eacher or a
A A Ropracticed

AAnLong divisiono

25

exampl e,
TM said math teachers sho

NC

eaatsteenti on to arithmetic

e a
e a

ul d

ons

se attention to algebra
se attention to fractions.
dents do not practice
etic, algebra, and fr ti
going to happen to t

ac
hem when

they

get
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11rud

J
3(8.3145 )(2981()
s = K'mk = /1.86><106ki
4.00 X 1073 —& &
/qzof
Since the units of J are kg - m?/s2, this expression becomes

| . m2
11.86 x 106}2_2‘2 =136 X 10° m/s

-- Zumdahl, 5t Ed. p. 218

26

Chemistry?
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These
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1989 NCTM Standards

Recomme ndeEtredsedratfit ent i ono
ARAFi nexachfgor ms of answer s
Af Me mo r iiules andgalgorithmso

A mManipulating symbolso

AnPaper afractiomeomplut ati on
Afn Rel yiontgide@uthority (t eacher or a
A A Ropracticed

AAnLong divisiono

27

dar ds

effect2Ov0e0 | aw by t he
tate except Massachuse
g surprise that your s
|l ving calcul ations?

y
t
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r
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Bottom Line

ABy 2000, all but 2
Massachusetts) &

publishers revised math textbooks to
conform with NCTMOGS

-- from
Computation Skills, Calculators, and
Achievement Gaps:
An Analysis of NAEP Items
Tom Loveless, The Brookings Institution, April 2004

S

mo d ¢
curriculum standardson t he NCTM

28

{

A
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1989 NCTM Standards

Recommendi@deasedat fienti ono
In Grades K-4:

Af Us ecaloufatorsand computer so

29

7:15
And | do mean required.
Take a | ook.

The NCTM recommemddcdcei--marcecadiatrr ader.garten
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Thi s
Take
From

n th

Thi s

n-1 R

NJ: Use Calculators in 1st Grade

Q and A -- Core Standards in Mathematics
NJ State Board of Education i 1996 to 2010

Q: The standard says that students will "use calculators as

problem-s ol vi ng tool sé." For what

reasonable expectation?

A: Calculators can and should be used at all grade

levelsé. The majority of qud

J er s ey bisd- amcefourth-grade assessments
in mathematics will assume student access to at
least a four-function calculator.

-- http://www.state.nj.us/education/frameworks/math/math3.pdf
http://www.state.nj.us/education/genfo/overview/faq_cccs_math.htm
30

i's no joke.

a |l ook at the orders to teachers
the NJ Bd of Ed

at | ast parg

i's not optional for teachers.
wh a't is tested on state tests

had

better
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To Balance:

use a calculator ?

31

My question for YOU i s:
When students arrive in your <cl ass
And need a calculator to balance an equation,

How are they going to do in chemistry?



Slide 32

1992: California Imposes
NCTM Statewide

A'In 1992, California adopted state-wide
textbook adoption standards that followed
the NCTM recommendations.

32

California is an important exception.

|l f you teach in California, you may want to t
Briefly:

California adboPxI2ed NCTM in

Over thegemest Student test scores coll apsed.
California got2000wWt of NCTM by

And scores are going up.

Det ai |

Cal i f orimioa lioxcad curistatkeumooaobnbt ol state.

|l A99Cal i forni a abdosgpad dstNaCnfdvar ds and textbooks
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California Results:

A Went from ~30t of 50 states in 1992 to
49t on 1996 NAEP 4th grade scores --
ahead of only Mississippi.

A The percentage of entering CSU system
freshmen failing an entry-level math test,
leading to remedial courses, went from
23% in 1989 to 54% in 1997.

33

During bykarmsextCali fornia test scores coll aps
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Cal i
(and

California Reverses Course;

Dec. 1997: The California Board of Education approves
new standards written by four mathematicians at
Stanford.

Opposing the 1997 Standards:
the News Bulletin of the NCTM (2/98) charged:

AdcCalifornia'sé curriculum s

skills and de-emphasize creative problem solving,

procedur al skill s, and crit

In Favor: More than 100 California mathematics
professors signed an open letter supporting the 1997
standards i including the chairs of the mathematics
departments at Cal Tech and Stanford.

34

f orni

t h
returned

a

en dumped the NCTM
¢ :
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'w)umﬁn/’

sT

CadifernicStandards

Stanford 9 Results
1998-2001

PERCENT OF ALL STUDENTS SCORING AT OR ABOVE THE 50TH PERCENTILE

MATHEMATICS TEST
CHANGE JcOHORT
Grade] 1998 | 1999 | 2000 | 2001 J 1998-2001 JcHANGE
2 43 49 57 58 15
3 40 48 56 59 19
4 39 44 51 54 15
5 41 45 50 G5 14 12
6 46 50 55 58 12 18
7 42 45 48 50 8 11
8 42 45 48 49 7 8
9 47 48 51 51 4 5
10 41 44 46 45 4 =)
11 43 45 48 46 3 4

35

i nce
ess

S
dr e wh o

have gone up

wer e

by
n
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California Standards Test Results, 20037 2009

Mathematics
Table 5: Percentages of Students Scoring at Proficient and Above*

Change in
Grade I 2003 2005 2007 2009 | Percentge
2003 200

46 54 58 64 18

Grade 3

Grade 5 35 44 49 57 22
Grade 7 30 37 39 43 13
Geneal Math 20 22 21 26 6
Algebra 21 19 24 28 7
Geometry 26 26 24 26 0
Algebra Il 29 26 27 28 -1
Integrated 1 7 7 9 11 4

36

even in0itthmamwnl $t odents entering

not gémemuchbarcktin K
e students are stild] behi

venar s, that problem wil!/l
Cal i f orcd byae awisl lahbeead of t

nd
be
he

Californi
where they sh
i n the past,
rest of the n

a
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California Standards Test Results, 2003i 2009
Mathematics

Table 6: Numbers of Students Tested*

Change in
Test 2003 2005 2007 2009 Number
20032009
General Matt| 451,126/ 374,90C) 307,656 258,86% -192,263
Algebra | 505,885 681,924 744,814 758,139 252,256
Geometry | 270,560/ 333,334 371,118 399,369 128,809
Algebra Il 162,67z 196,079 231,335 251,168 88,49¢

Integrated 1|  14,35¢ 8,716 7,071 9,962 -4,397
Total 1,500,93€/1,696,12 1,776,274 1,806,68% 305,749

37

Enroll ment in higher math is up
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Il n scienaeesaprasbit,

California Science Scores

Scienced End-of-Course Tests (Grades Nine Through Eleven)

Table 11: Percentages of Students Scoring at Proficient and Above*

Change in
Test 2003|J| 2005 | 2007 || 2009|} Percentage
2003-2009

21 | 23 | 26 | 28 7

Earth Science

Biology 37 | 32 |37 | 42 5
Chemistry 31 | 27 | 31 | 36 5
Physics 29 | 31 | 35 | 46 17
38
and
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2005

2007

California Science Enrollment

Scienced End-of-Course (Grades Nine Through Eleven)

Table 12: Numbers of Students Tested*

2009 Number
2003-
2009

E_arth 89,676 173,958 207,246 226,111 | 136,435
Science
Biology 334,005 453,685 507,155 534,877 | 200,872
Chemistry | 153,491 196,700 227,866 247,306 | 93,815
Physics 44,878 59,382 63,450 67,838 | 22,960
39
| ment i s way up
compare bio to chem and

physics)



Slide 40

Other States

Outside of California,

NCTM-type standards and textbooks
adoption was more gradual, and

the changes were more gradual and often
un-noticed (especially after national testing
stopped), so

the NCTM standards and textbooks in most
places remained in place.

40

By getti2@QQ@ucC€Cabif dhiy&@arhaeaal 8otvlear tsteat es

om

Il n recove r
S s construct their own algorith

ring f
l etting tudent



Slide 41

2002: Computation Data Stops

No Child Left Behind (NCLB, K-12)
ARequired tests on State Standards

ADue to cost, most states stop
nationally normed tests that
separate fAcomput a
At ot al mat h. o

41

does t

he2 @@2 a Tshteo @ nisrwer i s:

Behind require
every state th
h computation. Wh
ards, -ecnpmp@awsti Zteido
r tests to measure

d s
en

NCL B.

tates to test
stopped

y ?

I's fnde
computation?
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Pennsylvania:

Nearly al

t hat

But
Cal

7B 1 11th Grade Math & F:H.dlm 20022008
70
- 5% 86%
(-1 Caxo
s0e sos Wl T s
-1 -
BB
——lll
g
Bl = - = s
. ElF, dge dge
Al
B
2001-02 200203 2003-04 200408 200E-08
[=m=11th grade math % A 40% Bl 2%
|===118h orage reading E0% Bl [ B [
42
| state test data is |

59X % f
that t el
forni a,

students ar e

S
ol rt

you nothing
h@h ir reatl o tciotmmpcei a

ke this

Aproficient
about

how

n mat h
stat e

st
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2003 to 2010

A STEM talk, but readiness not measured.

A $$ Millions/yr spent on state K-12 tests, but
A Computation scores not reported,

A National norms not reported.

A Readiness for chem, physics, engineering?
Was low. Now: no one knows.

43

Readiness for STEM courses is talked about,
And every state is spending millions of doll a
But, for8Byktlhe spasntarly every state has decided
on the skills needed

For chemi sst,r yandp heynsgiicneer i ng.
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But

Good News

44

t her e

S

some good news.
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NIH Learning Research:

1995: NIH starts research on learning difficulties.

2000: NIH NRP Report recommends
A Systematic, explicit instruction
A Drill and practice = fluency in fundamentals.

2004; NIH-basedfi Readi ng Firsto
2008: RF students tested, scores UP

45

l 1995t he NIH began to study how the brain wor

That research | ai d t hceo gfno utnidvaet dsocni efnocre t he new
And where cognitive science has been applied
the results have been I mpressive.
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| 1998 Sacrament o,

Adopted a-scogmaceed emat h

Look

S ®in chea s e d

at

Sacramento, CA

A Urban District i Low Scores

A1998: New Superintendent adopts math books with cognitive
science emphasis

A Scores skyrocket.

Student Test Scores — Sacramento, CA <

Stanford Test — National Percentiles — Math Procedures

t hose

YEAR Grade 2 Grade 4 Grade 6
1998 30 32 43
1999 46 39 53
2000 55 50 61
2001 57 57 64 a=
Change Up 27 Up 25 Up 21 &g
46
a high poverty

progr am.

ur ban

g alijnuss ti nf rcoonmpuwstiantg o n
textbooks.

di

str

c
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Ri chmond

ur ban,

high poverty district.

Richmond, VA

A 25,000 students

A Urban, High-poverty

A 70% Reduced and Free Lunch
A 90% African-American

47

VA i s another

|l 2001 Ri chmond started wusing

based

on

cognitive science

a

new

curricul

um
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Between 2001 and 2005, in 3'Y Grade Reading, for all students,
Richmond VA rose from ranking in the bottom 5% to the top 40% of the
state, an unprecedented accomplishment for a high-poverty district.

Year—to—Year Rankings

123/132 1277132 1257132 1277133 116/133 1142132 100,132 507132

A

1993 1939 2000 2001 2002 2003 2004 2005

Rankings/Hunber of Diwvizions

[ x ot

48

And in reading, Ri chmond students went
(from ranking 123 out oft 6tbhhel@f32 di stricts 1in
From bbwwifont he state, typical 4f0c4 nugiuedr di st ri

Those are unprecedented urban scores.

Al it took was t-hasedopekbbooksscience

And training to help telchkrowst alpowyt hdebmaiwn r\
| f -pogkrty Richmond can achieve those gains,

How much could we increase the number of stud

|l f we did what Richmond did , ands aideompded ins
Across our math and science curricul um?
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The Two Philosophies:

Traditionalists/Behaviorists believed in

A Drill and Practice, Memorization of Facts
AnLearning is Hard Wor
Progressives/Constructivists/NCTM believed

A Learn Naturally, By Discovery

ADonét ADrill and Kil!/
Many of you are familiar with the recent cogn
Let me tell you what | think it says to scien
The research a@@exabdedebhete
I n education over behavm:orism vs. construct:i
drill and practice versus discovery.

And the science says, you need parts of BOTH.



Slide 50

NIH /Cognitive Science findings:

Constructivists were right on:

A Discovery & Inquiry Motivate Students

A Concepts are Crucial for Memory

A Must construct conceptual framework

A Speech is learned naturally -- to age ~12

However:

50

The science says that constructivism
got many things right

My own heros and herei td® iconchemicsdti vy st s
Who have done so much good work to motivate s
Wi thout that, none of the rest of this matter
BUT
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Memorization? Necessary.

iData from the [ ast 30 vy
that is not scientifically challengeable:

thinking well requires

Critical thinking processes like reasoning and
problem solving are intimately intertwined with
factual knowledge that is in long-term memory
(not just in the environment).

* Building expertise actually changes the thought process,
but such change takes many V¢

-- Daniel Willingham

http://archive.aft.org/pubs-reports/american_educator/issues/spring2009/index.htm
51

Hereds the bad news:

Take a | ookitahti st hiiss wshlatdet he science says.
Nobody | i kes to hear this, but

To become a good problem solver takes memor.i
repeated practice of facts and algorithms
That are the core knowledge in a discipline

To solve problems, youPhlsSt flnaacwes CQNGCGERTSoOr it
| n youtrerlno nnge mor y.
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NIH/Cognitive Science findings:

A Except for speech, learning is hard work.
Solving problems requires

A Extensive Knowledge In LT Memory +

A Fluency: Automatic recall of fundamentals

-- NRP Report, NIH (2000), Willingham, Cognition (2004)

52

The scisndeasayng i s hard wor k.

The way you | earned chemistry is the only way
Solving problems requires fluency:

Fast automatic recall of fundamental s.

l i mitations on working memory, stu
must solve probliege?®sing ¢é. Us
Herebs a hint:
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53

?. ..
al gorithms.
Science does say that the

r e model s for our
Are famous for their work e i

ic, people who p
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54

Vonn

Lindsay
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And

mj

55
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practice

That 6s the science.

Joshua Bel |l
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In Chemistry

Don Dahm at Rowan University used
cognitive-science-based homework to

A Reduce required lecture time and
Alncrease lab time

While maintaining high achievement.

57

Ivie been working on a project with
Don Dahm at Rowan University to apply cogniti

(Our goa

I i's to have students practice comput
so that | ecture on math is reduced, aandd |l mabrse )

u



Slide 58

Given an Engineering Chem schedule of

A 75% of std. GenChem lecture time and
only 25% of std. GenChem Lab time,

By using cog sci-based homework, Don was
able to change to

A 50% GenChem Lecture time and 50% Lab
Then he gave the ACS General Chemistry
2 Semester Exam. Students scored at the

58

At Rowan, the schedule all owed most of t he en
chemistry.

Starting from a75eéhedul e that had

Wi b0 %ess | ectur e,
How wel | woul d s2asuedneensttse rd oA CoSh  tehxea m?

The ACS medi'dpnericse ntthiel €50 Donés students scored
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t he' $%6@3S

| n
to

Anduy wa

You

cut

mi

g

c
y
n
h

A In part by assigning computation lessons

63 ACS Percentile

as homework prep for lecture.

A Details on his model (plus all
assignments): Search
ARACGEDCCCE News|

A http://ched-ccce.org/newsletter/Pages_NewsF09/F2009_News.html

etter
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percentile, and Don doubled the ti me
risis that is about to be upon us, I F
our -Yeuarg eitn dtorrudtiiresm,

t to save |l ab time and achievement,

t want to take a |l ook at the #Ahybrido

c
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At Frostburg

Read about Mary Mump €
a Prep Chem design focused on
computation, also at:

fACS ChED CCCE News| ¢

http://ched-ccce.org/newsletter/Pages_NewsF09/F2009_News.html
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Il n Pr

ep Chem, at Frostburg, Mary Mumper has a
and she

was very happy witdhdtorRroutt shhértes., whic
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Change In Standards

March, 2010:

Nati onal Governor

it K12 ACommon Cor e St

U Non-federal, state voluntary,
draft ANational

6s A

St §
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standards has
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he states have already
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For a review of the
Common Core Math Standards:

A http://edexcellence.net/doc/20100323_CommonCoreReview_Math.pdf

62

The standards are here.
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Common Core Standards:

Good on Computation:

(Grade 2)
AiFluently é mul ti
using the standar
(Grade 5)

(Fluent means: fast from memory.)

AAnFl uently add and

S U

ply
d 4
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e based oniscddmuietnicye

they are very good.
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Th
|l F and
comput

Let 6s

e mat h

But

To Get Students Prepared for STEM:

A Computation must be reported separately
from

it ot al mat h. o

What is tested is taught.

Standar ds

64

need
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ation i
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Virginia Math Test Scores
VA Stanford 9 Grade 9
1998 | 1999 | 2000 | 2001 | 2002

Total Math 54 | 55 | 55 | 55 | 55

Problem Solving 58 61 63 64 65

Procedures 46 44 42 41 39

65

Today, we hav identified a probl em.
You voted tha poor student computation ski

instruction,
And the data confirmed the probl em.
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Wewe identified the reason for the probl em:
computati on
And states stopped testi

n mputati on.
(When students were taugh

s

0

co

to solve calcul ati
When states told teacher o stop teaching co
This has beeRO0Ogeoairnsg, on f

But it can be fixed.

t
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