
I COGNITIVE DEMANDS OF MATHEMATICAL INSTRUCTIONAL TASKS 

Lower-Level Demands 

jMeil~orizalion 

What are the deciinal and percent equivalents for the li-actions 

Expected St~.ideirt Resllorrse: . 

I - 2 = .5 = 50% 

Procedures without connecliolls 

Converl the frnclion $ lo n decimal and ;I ),crcent: 

Expected Shdertt Response: 

Fraction Decirnrrl Pcrcenl 

Higher-Level Dcttrands 

procedures Wit11 Co l lhe~ l i~ f l~  

1 Using a 10 x 10 grid, idenlify lhe deci~ilal and percent equivalenls uf 5 . 
Exl~ecled Studerrt Resl~arrse: 

Pictorial Fraction Decimal " Percent 

60 3 
loo = 5 

Doing Malhemalics 
Sharle 6 smull squares in it 4 x 10 rectangle. Clsing the rectntiglc, explain how 
lo delcrmi~le eecli of the following: a) lhe percent of area tl~at is shaded, b) llle 
tIeciriial pitrl of area tliat is shuded. nnd c) the fracliotirll port of irrcn tliel is 
shaded. 

Orre Possible Srrrtlertr Resporrse: 
h) Orre colrmrrr 1ilil1 he .lO .sirire /here (ire 
10 c~olruirrrs. Tlle src.crrtcl colrtrrrr~ Iicis ortly 2 
sqtrtrrps .rhoded so rhnr ~vorrM hc orte Iri~lfof 
. 10 which is .05. So the 6 sl~c~(leti blocks 
eqiml . I  plrrs .O5 whiclt eqrrnls .15. 

a )  01re colrrriirr rvill he 10% 
siirce t1rcr.c trre I0 cvlrriitits. c )  Sis shrrded sqrrcrres orrt 
So. forrr sqirores is 10%. Thert 0/ 40 Jqllnws is fol~'hi~ll 
2 sq1rare.c is ltalfn colr~mrr arid fedlices to ' 
hnlfcf 10% \rlllrich is 5%. So 

20 

the 6 sltodecl blocks equal 
10% l~lrts 5% or 15%. 

Lower-level vs. higher-level approaches to the task of determining the relatioriships among different 
representations of fractional quantities (Stein & Smith, 1998). (Reprinted with permission from Mathematics Teaching 
in the Middle School, copyright 1998 by the National Council of Teachers of Mathematics. All rights reserved.) 



THE TASK ANALYSIS GUIDE 
Lower-Level Demands Higher-Level Dernarrds 

Menlorization Tasks Procedures With Conrlections Tasks 
involve either reproducing previously learned facts, rules, formulae, or 

- 
focus students' attention on the use of procedures for the purpose of 

defi~litio~is OR co~n~nitting facts, rules, for~nulae, or definitions to developing deeper levels of understanding of malhe~natical co~icepts 
memory. and ideas. 
cannot be solved using procedures because's procedure does not exist or suggest pathways to follow (explicitly or i~nplicitly.) that are broad 
because the time fra~ne in which the task is being completed is too short general procedures that have close connectio~is to underlying 
to use a procedure. conceptual ideas as opposed to narrow algorithms that nre opaque 
are not ambiguous-such tasks involve exact reproduction of previously with respect to underlying concepts. 
seen material and what is to be reproduced is clearly and directly usually are represented in multiple ways (e.g., visual diagrzuns, 
stated. nianipulatives, symbols, problem situations). Making co~~nectio~is 
have no connection to the concepts or meaning that underlie the facts, among multiple representations helps to develop menning. 
rules, formulae, or definitions being learned or rqroduced. require some degree of cognitive effort. Although general 

procedures'may be followed, they cannot be followed mindlessly. 
- Procedures Without Connections Tasks Students &ed to engage with the co~iceptilal ideas that underlie the 

are algorillin~ic. Use of the procedure is either specifically called for or procedures in order to successfully co~nplete the task and develop 
its use is evident based on prior instruction, experience, or placement of understanding. 
the (ask. Doine Mathematics Tasks 
require limited cognitive demand for successful completion. There is require complex and nonalgorithmic thinking (i.e., there is not a 
little ambiguity about what needs to be done and how to do it. predictable, well-rehearsed approach or pathway explicitly suggested 
have no connection lo the concepts or meaning that underlie the by the task, task instructions, or a worked-out example). 
procedure being used. require students to explore and understand the nature of 
nre focused on produci~ig correct answers rather than developing lnath&tical concepts, processes, or relationships. 
nlatlie~natical understanding. demahd* elf-monitoring or self-regulation of one's own cognitive 
require no explanations, or explanations that focus solely on describing p r o c e d .  
the procedure that was used. requir udents to access relevant knowledge and experiences and 

make *ropriate use of them in working through the task. 
require students to analyze the task and actively examine task 
constraints that may limit possible solution strategies and solulions. 
require considerable cognitive effort and may involve some level of 
anxiety for the student due to the unpredictable nalure of the 
solution process required. 

The characteristics of mathematical tasks at each of the four levels of cognitive demand (Stein & Smith, 1998). 
(Reprinted with permission froin Mathematics Teaching in the Middle School, copyright 1998 by the National Cour~cil of Teachers 
of Mathematics. All rights reserved.) 




