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Why Include Numeracy in ILSS?
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PDQDJLQJ D VLWXDWLRQ RU VROYLQJ D SUREOHP LQ D UHDO FRQWH[WPDQDJLQJ D VLWXDWLRQ RU VROYLQJ D SUREOHP LQ D UHDO FRQWH[W
HYHU\GD\ OLIH

ZRUN
VRFLHWDO

IXUWKHU OHDUQLQJ

E\ UHVSRQGLQJE\ UHVSRQGLQJ
LGHQWLI\LQJ RU ORFDWLQJ

DFWLQJ XSRQ
LQWHUSUHWLQJ

FRPPXQLFDWLQJ DERXW

WR LQIRUPDWLRQ DERXW PDWKHPDWLFDO LGHDVWR LQIRUPDWLRQ DERXW PDWKHPDWLFDO LGHDV
TXDQWLW\ 	 QXPEHU
GLPHQVLRQ 	 VKDSH

SDWWHUQ DQG UHODWLRQVKLSV
GDWD 	 FKDQFH

FKDQJH

WKDW LV UHSUHVHQWHG LQ D UDQJH RI ZD\VWKDW LV UHSUHVHQWHG LQ D UDQJH RI ZD\V
REMHFWV 	 SLFWXUHV
QXPEHUV 	 V\PEROV

IRUPXODH
GLDJUDPV 	 PDSV

JUDSKV
WDEOHV
WH[WV

DQG UHTXLUHV DFWLYDWLRQ RI D UDQJH RIDQG UHTXLUHV DFWLYDWLRQ RI D UDQJH RI
HQDEOLQJ NQRZOHGJH� EHKDYLRUV� DQG SURFHVVHVHQDEOLQJ NQRZOHGJH� EHKDYLRUV� DQG SURFHVVHV

PDWKHPDWLFDO NQRZOHGJH DQG XQGHUVWDQGLQJ
PDWKHPDWLFDO SUREOHP�VROYLQJ VNLOOV

OLWHUDF\ VNLOOV
EHOLHIV DQG DWWLWXGHV�
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Table 2: Complexity Factors�Overview
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Complexity of Mathematical
Information:  Some situations present a
person with simple mathematical information,
such as concrete objects (to be counted),
simple whole numbers, or simple shapes or
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graphs. At lower skill levels, the information
will be more familiar, whereas at higher
levels, the information may be less familiar.
Situations will be more difficult to manage if
they involve more abstract or complex
information, such as very large or very small
numbers, decimals or percents, information
about rates, or dense visual information, as in
a diagram or complex table.

Type of Operation/Skill: Some situations
require simple operations, such as addition or
subtraction, or simple measurement (e.g.,
finding the length of a shelf). These are
usually simpler than situations that require
multiplication or division, and than situations
that require manipulation of fractions or
decimals. Percents may pose even greater
difficulty. While the numerical system implied
by a situation (be it additive, multiplicative,
etc.) has direct bearing on task complexity,
there may be exceptions, as noted above.
Other tasks may combine both interpretive and
generative skills and may involve other
sequences of operations. The interpretation of
information appearing in graphs, for example,
may involve simple recognition of literal
information, yet may become more complex if
comparisons, conjecturing, or “reading beyond
the information given” is required.

Expected Number of Operations: Tasks
that require acting upon the mathematical
information given may call for one application
(step) of an operation, or for one action (e.g.,
literal reading of information in a table, or
measurement). More complex tasks will
demand multiple operations. Complex tasks
may call for integration of information from
several sources, or from numerical as well as
text-based sources. Such information may be
dispersed in different parts of a display, table,
or text, and the person would have to perform
multiple passes on the data or text to extract

information or discover links between
different pieces of data.

Plausibility of Distractors: This
literacy-related variable has to do with
whether or not given and/or requested
information appears in the text. In general,
tasks are easiest to process when there are no
plausible distractors in the text. This usually
happens when there is no other information in
the text that meets any of the requirement of
the task. At higher levels of difficulty,
questions or tasks can involve irrelevant
information both within the question as well
as within the text. In terms of mathematical
information, a low level of plausible
distractors would mean that no other
mathematical information was present apart
from that requested, and numbers were easy to
identify. At a higher level, there may be either
some other mathematical information in the
task (or its text) that could be a distractor, or
mathematical information given or requested
occurs in more than one place. A higher level
of complexity could mean that outside
information may well be needed to answer the
question.

Type of Match/Problem Transparency:
This is a combination of the factor of Problem
Transparency outlined above, and of an IALS
factor called Type of Match. Problem
Transparency is a function of how well the
mathematical information and tasks are
specified and included aspects such as how the
procedure is set out, how the values are made
explicit or not, etc. Type of Match refers to the
process that a respondent has to use to relate
the requested action in the question to the
information in the task or text, which can
range from a simple action of locating or
matching to more complex actions that require
the respondent to perform a number of
searches through the information given. This
measure of complexity for a numeracy task
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incorporates the degree of text embededness
of the mathematical information.
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Table 3: Complexity Factors�Descriptions of Levels

/HYHO � ² VFRUH �/HYHO � ² VFRUH � /HYHO � ² VFRUH �/HYHO � ² VFRUH � /HYHO � ²VFRUH �/HYHO � ²VFRUH �

&RPSOH[LW\ RI 0DWKHPDWLFDO ,QIRUPDWLRQ�'DWD&RPSOH[LW\ RI 0DWKHPDWLFDO ,QIRUPDWLRQ�'DWD

,QIRUPDWLRQ RU DQVZHU UHTXLUHG
EDVHG RQ�
� IDPLOLDU UHDO OLIH DFWLYLWLHV� YHU\
FRQFUHWH

� :KROH QXPEHUV LQ WKH UDQJH WR
�����V

� EHQFKPDUN IUDFWLRQV ����� ����
� GHFLPDO IUDFWLRQ RU SHUFHQWDJH IRU
D KDOI RQO\ ���� DQG ����

� YHU\ VLPSOH ZKROH QXPEHU
UHODWLRQV DQG SDWWHUQV

� VWDQGDUG PRQHWDU\ XQLWV
� FRPPRQ HYHU\GD\ PHDVXUHV IRU
OHQJWK �ZKROH XQLWV�

� VLPSOH� FRPPRQ �' VKDSHV
� VLPSOH JUDSKV� WDEOHV� FKDUWV ZLWK
IHZ SDUDPHWHUV DQG ZKROH QXPEHU
YDOXHV

� WLPH �GDWHV� KRXUV� PLQXWHV�
� VLPSOH ZKROH QXPEHU GDWD RU
VWDWLVWLFDO LQIRUPDWLRQ

� VLPSOH ORFDOL]HG PDSV

,QIRUPDWLRQ RU DQVZHU UHTXLUHG
EDVHG RQ�
� FRPPRQ UHDO OLIH DFWLYLWLHV
� ODUJH ZKROH QXPEHUV LQ WKH UDQJH
WR PLOOLRQV
� VLPSOH ZKROH QXPEHU UDWHV DQG
UDWLRV
� ZKROH QXPEHU UHODWLRQV DQG
SDWWHUQV
� RWKHU EHQFKPDUN IUDFWLRQV� ����
��� �����«�
� FRPPRQ GHFLPDOV� OLNH ���� ���� WR
� GHFLPDO SODFHV
� FRPPRQ ZKROH QXPEHU SHUFHQWV�
OLNH ��� DQG ����
� RWKHU HYHU\GD\ VWDQGDUG PHDVXUHV
IRU OHQJWK� ZHLJKW DQG YROXPH�
LQFOXGLQJ FRPPRQ IUDFWLRQ DQG
GHFLPDO XQLWV
� PRUH FRPSOH[ �' VKDSHV�FRPPRQ
�' VKDSHV
� JUDSKV� WDEOHV� FKDUWV ZLWK
FRPPRQ GDWD LQFOXGLQJ ZKROH
QXPEHU SHUFHQWV
� PRUH FRPSOH[ GDWD RU VWDWLVWLFDO
LQIRUPDWLRQ LQFOXGLQJ ZKROH
QXPEHU SHUFHQWV
� FRPPRQ W\SHV RI PDSV
- whole number scales in 1s, 2s, 5s or
10s

,QIRUPDWLRQ RU DQVZHU UHTXLUHG EDVHG
RQ�
� DOO W\SHV RI UDWLRQDO �DQG VRPH
LUUDWLRQDO� QXPEHUV LQFOXGLQJ
GLUHFWHG QXPEHUV

� IRUPDO PDWKHPDWLFDO LQIRUPDWLRQ
VXFK DV IRUPXODH

- all kinds of measurement
� FRPSOH[ VKDSHV RU FRPELQDWLRQV RI
VKDSHV

� FRPSOH[ JUDSKV� WDEOHV RU FKDUWV
� FRPSOH[ GDWD RU VWDWLVWLFDO
LQIRUPDWLRQ

Complexity of Type of Operation/Skill

D VLPSOH RU VWUDLJKW IRUZDUG DFWLYLW\
RU SURFHVV WKDW LQYROYHV�
- a simple arithmetical operation
� ORFDWLQJ�LGHQWLI\LQJ GDWD
� PDNLQJ VWUDLJKW IRUZDUG
PHDVXUHPHQWV

� FRPSDULQJ RU VRUWLQJ YDOXHV
� IROORZLQJ RU JLYLQJ VWUDLJKW IRUZDUG
GLUHFWLRQV

D PRUH FRPSOH[ DFWLYLW\ RU SURFHVV
WKDW LQYROYHV�
- more complex applications of the normal

arithmetical operations such as calculating
with rates, ratios, percentages, etc

� HVWLPDWLQJ DQG URXQGLQJ RII
� PDNLQJ DQG LQWHUSUHWLQJ
PHDVXUHPHQWV

� FRQYHUWLQJ EHWZHHQ VWDQGDUG
PHDVXUHPHQW XQLWV

- giving a simple explanation of a
mathematical process

FRPSOH[ DFWLYLW\ RU SURFHVV WKDW
LQYROYHV�
� PRUH DEVWUDFW DQG JHQHUDWLYH
UHDVRQLQJ RU H[SODQDWLRQV

� PRUH DGYDQFHG PDWKHPDWLFDO
WHFKQLTXHV DQG VNLOOV H�J� LQGLFHV
DQG VTXDUH URRWV

� DOJHEUDLF WHFKQLTXHV
� JHQHUDWLQJ� RUJDQL]LQJ� JUDSKLQJ
DQG LQWHUSUHWLQJ JURXSHG GDWD

� H[WUDSRODWLQJ GDWD
� FRQYHUWLQJ EHWZHHQ QRQ�VWDQGDUG
PHDVXUHPHQWV

Complexity of Expected Number of Operations

RQH RSHUDWLRQ� DFWLRQ RU SURFHVV DSSOLFDWLRQ RI WZR RU WKUHH VWHSV�
VRPHWLPHV WKH VDPH RU VLPLODU
RSHUDWLRQ� DFWLRQ RU SURFHVV

LQWHJUDWLRQ RI VHYHUDO VWHSV FRYHULQJ
PRUH WKDQ RQH GLIIHUHQW RSHUDWLRQ�
DFWLRQ RU SURFHVV



1XPHUDF\1XPHUDF\ :25.,1* '5$)7:25.,1* '5$)7

����

Complexity of Plausibility of Distractors

� QR RWKHU PDWKHPDWLFDO LQIRUPDWLRQ
LV SUHVHQW DSDUW IURP WKDW
UHTXHVWHG QR GLVWUDFWRUV

- closed question not open-ended

� WKHUH LV VRPH RWKHU PDWKHPDWLFDO
LQIRUPDWLRQ LQ WKH WDVN WKDW FRXOG
EH D GLVWUDFWRU

� WKH PDWKHPDWLFDO LQIRUPDWLRQ JLYHQ
RU UHTXHVWHG FDQ RFFXU LQ PRUH
WKDQ RQH SODFH

� PD\ QHHG WR EULQJ WR WKH SUREOHP
VLPSOH LQIRUPDWLRQ RU NQRZOHGJH
IURP RXWVLGH WKH SUREOHP�

� IDLUO\ FORVHG TXHVWLRQ

� PRUH FRPSOH[� RSHQ�HQGHG WDVN
� PDWKHPDWLFDO LQIRUPDWLRQ JLYHQ RU
UHTXHVWHG DSSHDUV LQ VHYHUDO SODFHV�

� RWKHU LUUHOHYDQW PDWKHPDWLFDO
LQIRUPDWLRQ DSSHDUV

� QHFHVVDU\ LQIRUPDWLRQ PD\ EH PLVVLQJ�
VR RXWVLGH LQIRUPDWLRQ RU NQRZOHGJH
PD\ QHHG WR EH EURXJKW LQ

Complexity of Type of Match/Problem Transparency

The activity or operation required is
clearly apparent and specified in little or
no text, using objects and/or
photographs or other clear, simple
visualizations. Locating obvious
information only

The activity can rely on text, using clear,
simple sentences, and/or visualizations
where some translation is required or
where there is a need to locate
information from a number of sources
within the text/activity.

The activity is embedded in dense text
where considerable translation is required
or where values may need to be derived
or estimated from a number of sources
within or even outside the text/activity.
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Interpretive 28
Formula-related  4

B. Text in items:
Rich    9  sets
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C. Mathematical information involving:

Mathematical No. of
ideas: items

Quantity 63
Dimension/shape 29
Pattern/
   Relationships 4
Data/chance 13
Change 14
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Variable US NL
N=386 N=368

Gender Male 39% 49%
Female 61% 51%

Education Below HS 17% 31%
HS 39% 31%
Above HS 44% 38%

Age 16-24 26% 29%
25-54 50% 42%
55-65 24% 29%
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p-value # items
0% – 39% 9
40%-49% 11
50%-59% 4
60%-69% 12
70%-79% 16
80%-89% 11
90%+ 5
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25-54 55% 69%
55-65 56% 58%
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