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1. Rothman

2. Bloom

3. cognitive ability

4. knowledge, comprehension, application, analysis, synthesis & evaluation
5. Remembering, understanding, applying, analyzing, evaluation and creating
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. Anderson

. implicit

. recall of information

. or recognition of facts
. evaluation

. Hess

. application

. applying
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. memorization

. Oosterhof

. declarative knowledge

. procedural knowledge

. intellectual abilities & skills
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1. Norman L. Webb

2. depth of knowledge model (DOK)

3. ability levels

dil 05 Ol seT Sl 5, o0yl A5 4T 1 s (glodts g g paee Oliwo sz:f;\'.’. slas ikl ¥
sb e aly 65 ob s b e mlaw oy S5 slgsl 53 b OljgeT Hls & aoT b Ol e
o5 5 (oo ot g b (ys ol oy (ool (ompd o0 gt 65 L syl Lol -5, S
5. general educational development (GED)

6. curriculum
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1. florida comprehensive assessment test (FCAT)
2. the student[slapproach to the item
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1. recall & reproduction
2. Sforza & Dario
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1. deductive argument
2. Extended thinking
3. cognitive demand
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1. depth of content understanding
2. cognitive demand inherent in the test items
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1. validity
2. capabilities-complexity model
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Item Characteristic Curve: [TEM0001 Item Information Curve: ITEM0001
a= 0942 b= 0798 ¢ = 0.001
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Ability Scale Score
3-Parameter Model, Logistic Metric Item: 1

The parameter a is the item discriminating power, the reciprocal (1/a) is the item
dispersion, b is an item location parameter and c the guessing parameter.
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Item Characteristic Curve: ITEM0022 Item Information Curve: ITEM0022
a= 0.846 b= 2.304 ¢ = 0.000
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3-Parameter Model, Logistic Metric Item: 22
The parameter a is the item discriminating power, the reciprocal (1/a) is the item

dispersion, b is an item location parameter and ¢ the guessing parameter.
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Item Characteristic Curve: [TEM0024 Item Information Curve: ITEM0024
a= 2.738 b= 0.778 c= 0.000
1 2
08
15
z 08 g
E £ 10
g 2
£ o4 =
05
02
b
2 1 [ 1 2 1 [ 1 2
Ability Scale Score
3-Parameter Model, Logistic Metric Item: 24

The parameter a is the item discriminating power, the reciprocal (1/a) is the item
dispersion, b is an item location parameter and ¢ the guessing parameter.
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1. identifying FCAT item difficulty
2. alignment method

3. cognitive demands of assessments
4. identifying FCAT item difficulty
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2. sunshine state standards (SSS)



$4 e 3155 S bl SV gl s,y

g D5l U XS o S5 Sty b 5 LUl Oles (o
5Ll 6,8l el el lalgims 1l 53 Olsel JiSIs | &S s
> Shas SV Sl lny 555 Hlazdls 03051 sl S Sl o 45 oK
o o3 e 3 Shes BV op Jedes 1SS s e LS sp Sl A
a2l Sl 5 s, U e OF OV Ddes a5 a0 el
eSS, dr 51 Jeols Sledbl oS 5 L eles Jlse 5 Olejes slaplS
9 Sl siia @U = aey o Rl Ll VY I Jledl geas Lol 5L
Al il dlir e ey 4 ol Gl g b e am nl S Olsen eslinal
o S5 3 I S sl 3l s LTSl s e ke S
SOl g e 23l pdle L LT s eslizul ol Sle g se 5l Cilante il 5 o
SPFS 5 e Dlesbge oo e ool K0S My gl e oo
Sl LT A3l b i i Sl Yzl 815 €38 aslizad TV 03 L cslize
A3 Sy 6l SV gl il s slaands (53555 Ose31 S
o i oo ot T S i 1L sl ol el ad,
5o i Sl sl 08w Osasl Bes &S das e LIS Y15
Drman odd o3ls sl O s S S0 0 b sk e S OLS
sy a Vs ol o Shs ax oS Llesls Ol SV g bl gle o
SOl oS LOTH s pdy olde oo 355000 VU (seiuesy (a5 Jsdr Ul
ol sl 5 5 55 e el SV asame s Ul G el 58
e e 4 s e Gl Ceys S JIge 4 s 33 0T s 4) o
M Gl S @ e 1 028 on S (G ol sy DLl I3 5 il
el 05 S g gl Ly O3sel 2ls 5 L oo oUls Sl s (g5, 3131 05 S
oot B S o By il ey sy 4 e Slles el 5 S8 4 2l Cs
C
L el (S sy I el e Ve i g R b
1 035 53 (V5 Sl 4 O OB uSig oS sl 55 ol IS coale )

1. scalability coefficient



WWAS Olius ) /¥4 0 ke /o gaT slaplls 15 g3 'z

2l 0 1B b ol K i SIS ) ol e Bles &S US4 s,
oo VAV sy Bl e sl S8 anil alie Lol e Cobsn S 3
S ol Oled dul b Iy a S g0 0 p3 S S Sl Sk s S Y15
538 Sesl OV Il S VL Cob a ay Sl ol o e WS
58 mae Juls Vil b Odiegd Olge S Ol [y sk oyed O
S5 i Dlesl 53 ol e S8 5V plav S e 8 Sles sl
LT oSepl 5 das bl b &S dSS w0 Saal 2ils il w538 oy iy 350
sbar L 0T 55 45 Wls o ladlas o 5l L o s SG 05T S gal 250
Glp o GV Ypans €53 s fool, S e 3 U & il
S Sy 2lS Ol Gl Bsdr w8 o b s $20s s
N Gl s lsds L dlse 5 S e elind (Sl S ki S
Glaely 53 i Olasl 5 ol Bl 51 0T 058 el gl 4 S
QA alsle 5 Sz o5h) oSl

a1y oons gosesl SV &S Slewge b5 Loble 530 sleie
5 Shom b 07 55 a8 dil wnils (S5l skl sl ler S
DLy romen 3L ol ules 05051 48 Sl cmlie SV (5l
B PO AP W G [ g S S P N TH P U R C P IR T AR [
S8 Sl b Olejen 5 S 4 laisyse Ose3l SVGe S sl
Log Lol V¥ colgys apd pasie s o a4 oS50l ln oY
Loadaly 5o 5 5,8 13 oLl 2o osdpe OLLi S 5 olses Olaass
YV 3o OB US4 4 sk i (6, Sk las bl ulel 5 OV CoiS
YA Tl 5 SIS IS 5 el S 5 5a3L) 55 esls 55555

Ll 5 Sleydse Olial iuaih gl ol Sllns siines, b= jaa
Sl Gline a5 &S o sl aloleslu Jlitle G LIS pl L b5 sl slas il

Gk ol sl das e s Ol 5l LSS s el gduaib G a5l el

1. Hastings & Madaus
2. Bazemore, Kramer, Gallagher, Englehart & Brown



VA e 3155 S bl SV gl s,y

Gl Jsler ol 5l eslinal 3 pd o 23 5al OIS LIy o dals s SRl el
S 5 e (s pledsl SO g Saslil 5 bl (Olaal ek
Gl s L JolS Sl pl s das e €] ol s Al b s ass G
5 sod aalp Oledr ol Coanl oy 812 Ol 55 oo 1y dsldr cpl s el
Ol s nl bl als 513 ealinalsssn o 25l 5 o355l glacs b
St 5 5l Sl s el b 65 5 S S WK e WS e
fra s LB S e S8 oD (YooY (J519) iz s | Jlas 0Ly
dsd 55 2l Dlosge plal SIS Do a5 Ol sl 2l S 5 (5,550
s 8es Sl Gl s bl gl s Sl e bl S g,
Mo 5 Dbl 1) 3,5 s go Bigel Do gsge 5 Slal 51 a5 Ol 5al 20
(YooY

Atse Ul 1y 30 slatysel Ll bl o SUE sl s (soleniy Ol e
b S oslinal 3 g5 h3sel glaasl il sl Slasite dode 51 5
el 5 ot 2Ll s e 5 Lol (Olal Sl oS Aol Oliabl
S el s a1y s el (Sl Slal enga el sl sl
Slestge 5 Moo bim B, b il 2 315 Lt (o Joo ey
L Olssel J2sls (6,8l Colual aSlys o Lol &S (6 K5 ol (YooY TE1) s
Sl (S35 5 smsgte cstai= 5 aal) [l 45 an G aul b 4 S > i 5
bl ) Kl g ri aST bl 3 5l oS s 15 Jaie |, sl g
Los) aKals 6,850 5 el 4,5 S S b aS o SaS ol 500 il
AL slags Sk ol b ol BLijl e 5 b o bl ol b (slav e
5 sl e s 0 SOl zal 5l Ol &S el bl 3 il 5 b )i
(YY) L5 8 w0l pls 5 ol e S50 5o, Lol il 5 pn

Slon  skuen)y Slab a3 dul 3 oS 55 O [iassy cl lacas sl 5l S
pde 4 e ol WS 350l Glial uues; sl L s (Stamy-0ls S

1. Airasian & Miranda
2. Raths



145 Ol /Y4 a)uj/gi)’yTgsur\E)éuiu}}g vy

Sl SV D8 S b5 OLB S5l b s osdge OLLIS o 53 G35
5 o QLS i la tisel Loyl o aib L3 Jise S e,
LS o o300 0 sa5T SV oS UL 1 IS sy Ll e LaOT @ s S
D3l Sy G315 & S OVl Sk sk b ipes 5 1503
SOV i e aS s Ul S oS YE e Sy s Jods
b bl SIS e 2 AS eslinl Slloes slagz ;5K 51 (s fesle oS 5
Oz 8 L 5 asesl OB Say Ks Gb 51K, o3l |y OB W 550 4050
(Yoo s s 0l p ey S (gawesy 1) VIS Al 5 e Sl o 550
Llg o LS o gduer,; |y SV a8 SLS py Bil5 pde &S S s Ol
Slealins Saleal S1a3l Oge31 0o 4 by o Sla s 3 oogr 515U
S Gaasl Vg 5 5 sal Glas bl o 31 5en 5 (Seaben 4l cpl 353
Sl o b sl of 4 olaws 53 Ol3sel 3ils b i obssl 6l

(Yl Ol a5 o) Ll o el

@L.e
Q‘)}J d‘;@j ‘;VQJ‘}A/‘;J{:\JJJ/} (ﬁ‘j“ﬁj/”b/&bﬁu’zjj (\Y’/\o) JS“;.G s;ﬁ.;.w

Airasian, P. W., & Miranda, H. (2002). The role of assessment in the revised
taxonomy. Theory into practice, 41(4), 249-254.

Anderson, L. W. (Ed.), Krathwohl, D. R. (Ed.), Airasian, P.W., Cruikshank, K. A.,
Mayer, R. E., Pintrich, P. R., Raths, J., & Wittrock, M.C. (2001).A taxonomy
for learning, teaching, and assessing: A revision of Bloom's Taxonomy of
Educational objectives (complete edition). New York: longman

Bazemore, M., Kramer, M. B., Gallagher, M. P., Englehart, T. P. & Brown, R. A.
(2008). The North Carolina Mathematics Tests. Associate State
Superintendent Office of Innovation and School Transformation. 6301 Mail
Service Center. Raleigh, NC 27699-6301

Bloom, B. S., Hastings, J. T. & Madaus, G. F. (1971). Handbook on the Formative
and Summative Evaluation of Student Learning. New York: McGraw-Hill.

Bloom, B. S. (1956). Taxonomy of educational objectives, handbook 1: Cognitive
domain. New York: McKay.

Confrey, J. (1990). A review of the research on student conceptions in mathematics,
science, and programming. In C. B. Cazden (Ed.), Review of research in
education: Vol. 16 (pp. 3°56).Washington, DC: American Educational
Research Association.

1. Herman



vy e 3155 S bl SV gl s,y

Florida Department of Education. (2009). Draft fcat Mathematics Test Item
Specifications Grades 3°5.The Administrator Office of Assessment Florida
Department of Education Tallahassee, Florida 32399-0400

Florida Department of Education. (FCAT). (2008). Cognitive Complexity
Classification of Fcat Test Items. Florida Comprehensive Assessment Test
(FCAT).

Florida Department of Education. (2012). Cognitive Complexity Classification of
the 2012-13 Statewide Assessment Test Items. Office of Assessment
available at: http://www.fldoe.org/core/fileparse.php/3/urlt/cognitivecomplexity.pdf

Gagné, E. D, Yekovich, C. W., & Yekovich, F. R. (1993). The cognitive psychology
of school learning. New York: Harper Collins.

GED Testing Service. (2012).Webb's Depth of Knowledge: Transiting to the 2014
GED Test. American Council on Education (ACE)

Hess, K. (2005). Introduction to Depth of Knowledge (DOK) - Based on Norman
Webblsl Model. Kentucky Department of Education. Center for Assessment/
NCIEA, 2005.

Hess, K., Jones, B. S., Carlock, D., & Walkup, J. R. (2009). Cognitive rigor:
Blending the strengths of Bloomlsl Taxonomy and Webblsl Depth of
Knowledge to enhance classroom-level processes. ERIC: ED517804 NYC
Department of Education. Introduction to Depth of Knowledge [Video].

Kentucky Department of Education (2007). Support materials for core content for
assessment version 4.1: Mathematics. Retrieved from:
http://education.ky.gov/curriculum/docs/pages/content-specific-core-content-
for-assessment-dok-support-materials.aspx

King I., & Razzouk R. (2014). Content Complexity-Florida Standards: Definitions.
Florida State University

Krathwohl, D. R. (2002). a Revision of Bloom's Taxonomy: An Overview. Theory
into Practice 41 no4 2002. http://coe.ohio-state.edu/.

Linn, R. (1989). Has Item Response Theory Increase the Validity of Achievement
test scores? University of Colorado, UCLA Center for Research on
Evaluation, Standards, and Student Testing. CSE Technical Report 302

Marzano, R. J. & Kendall, J. S. (2006). The New Taxonomy of Educational
Objectives. Publisher: Corwin; 2nd edition (December 20, 2006). ISBN-10:
1412936292

Matthews, B. (2010). Developing Higher Order Thinking Questions Based on
Webblsl DOK and FCAT Content Complexity Presented by Brenda
Matthews, District Literacy Coach November 22 & 23, 2010

Oosterhof, A., Rohani, F., Sanfilippo, C., Stillwell, P. & Hawkins, K. (2008). The
Capabilities-Complexity Model. Center for Advancement of Learning and
Assessment. Florida State University, Tallahassee, FL.www.cala.fsu.edu

Raths, J. (2002). Improving instruction. Theory into Practice, 41(4), 233-237.
College of education, The Ohio State University

Rothman, R. (2002). Statewide Testing Programs, In: Encyclopedia of education
(Vol. 8) edited by James W Guthrie, New York: Macmillan Reference USA.

Sforza, D. (2014). The Inclusion of Cognitive Complexity: A Content Analysis of
New Jersey's Current and Past Intended Curriculum. Seton Hall University
Dissertations and Theses (ETDs). Paper 2020.

Thompson, T. (2011). An Analysis of Higher-Order Thinking on Algebra | End-of
Course Tests. International Journal for Mathematics Teaching & Learning.

Webb, N. L. (2005). Web Alignment Tool. 24 July 2005. Wisconsin Center of
Educational Research. University of Wisconsin-Madison.
<http://www.wcer.wisc.edu/WAT/index.aspx>.



http://education.ky.gov/curriculum/docs/pages/content-specific-core-content-for-assessment-dok-support-materials.aspx
http://education.ky.gov/curriculum/docs/pages/content-specific-core-content-for-assessment-dok-support-materials.aspx
http://coe.ohio-state.edu/
http://www.amazon.com/dp/1412936292/ref=rdr_ext_tmb
http://www.amazon.com/dp/1412936292/ref=rdr_ext_tmb

A4S Ol /Y4 a)ujlgi)’yTgsurUés)zdu}}g Ve

Webb, N. L. (2002). Depth-of-knowledge levels for four content areas. Language
Arts. March 28.

Webb, N. M., Herman, J. L., & Webb, N. L. (2007). Alignment of mathematics
state-level standards and assessments: The role of reviewer agreement.
Educational Measurement: Issues and Practice, 26(2), 17-29.

Zimowski, M., Muraki, E., Mislevy, R. J., & Bock, R. D. (2003). BILOG-MG 3:
Item analysis and test scoring with binary logistic models. Chicago, IL:
Scientific Software.



