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.. ! ..................................................................................................... ~h~~ ... ! .~ ... ~ .. P.~.~g-~~-~-~---~-~P.~ 
A progress map describes the nature of development in an area of 
learning and so provides a frame of reference for monitoring individual 
progress. An essential feature of a progress map is that it describes and 

illustrates developing competence. 

.. ! .. ~ ................................................................................................. 9.r.~fy!_~g .. ~ ... P.~9.gr.~.~-~- - -~~.P 
The first step in constructing a progress map is to specify the kinds of 
skills, knowledge and understandings that make up a domain of learning 
and to draw on expert knowledge and research evidence to develop a 
draft of the sequence in which these learning outcomes typically 
develop. 

-~-~---···· · ········································································ · ···············-~~y_i_~- ~-~g .. ~ .. P~9.gr.~.~-~---'!l.~.P 
Once a progress map has been drafted the resulting draft must be 
checked against actual student achievements. This checking process 
usually leads to revisions of a map. 

1..~ ............................................................................................ ~.~.~.!.~~.~.~g .. ~ ... P~9.gr.~.~.~ ... ~~.P 
Observations of students' performances on assigned tasks provide 
opportunities to elaborate and refine descriptions of typical progress 
through an area of learning. This process of filling gaps and adding detail 
enriches the definition of the learning area construct. 

1..~ ................................. ............................................................................. ~.~.~~!.~g .. ~.~.~.~.h.'!1.~t!~.~ 
A benchmark is a point of reference for interpreting student 
achievements. Comparative benchmarks are set by reference to 
performances in other places. Absolute benchmarks are set by 

identifying desirable levels of performance for particular purposes. 
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what is a progress map? 

A progress map describes the 
nature of development in an area 
of learning and so provides a 
frame of reference for monitoring 
individ ual growth. 

The concept of individual 
progress-or growth, development, 
or improvement-is a fu ndamental 
idea in all teaching and learning. 
This concept is invoked whenever 
teachers describe studen ts as 
becoming better readers, using 
more sophisticated language, 
becoming more tolerant of others, 
developing deeper understandjngs, 
acquiring rugher-order skills, 
solving more difficult problems, or 
mastering more advanced know
.ledge. Teachers use words such as 
'better', 'deeper', 'higher' and 'more' 
to describe the direction of student 
p rogress in particular areas of 
learning. 

Programs and curricula in schools 
are designed to 
support and 

the compulsory years of school, 
aim to develop students' skills and 
understandings in a diverse range 
of learning areas. An academically 
well-rounded student makes 
progress on many fronts, including 
the key learning areas of English, 
mathematics, sciences, health and 
physical education, studies of 
society and the environment, lan
guages other than English, 
technology, and the arts. 

But schools' concerns are not 
limited to the academic develop
ment of studen ts. Schools also 
seek to p romote growth in person
a I and social skills such as leader
ship, the ability to work as a mem
ber of a team, self-confidence, 
empathy, self-motivation, and inde
pendence. These aspects of stu
den t development are not specific 
to particular learning areas but are 
best though t of as general, cross
curricular skills or attributes. 

encourage stu
dent develop
ment on many 
different dimen
sions. School pro
grams, at least in 
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deeper understandings 
more sophisticated skills 
advanced knowledge 
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incomplete understandings 
lower level skills 
rudimentary knowledge 

A progress mop describes the direction 
of student growth. 

Masters & Forster 

The concept of indiv· dual 
developrrent is o central 
idea in all teaching and 
learning. 



2 

A well·rounded student makes progress on many 
fronts simultaneously. 

Student development is thus 
multidimensional: students make 
progress o n many d imensions 
simultaneously. However, when it 
comes to assessing and monitoring 
a student's development, it is 
usual-and probably necessary-to 
focus attentio n on one aspect of 
development at a time. 

This notion of focusing attentio n 
on o ne aspect at a time is a familiar 
idea when monitoring a child's 
physical development or health. In 
these contexts, attention is focused 
o n particular variables (height, 
weight, temperature, blood 
pressure, heart rate, etc.) and 
separate measures are made on 

Schools also seek to promote growth on a variety of personal and social dimensons. 
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each. These measures might 
subsequently be brought 

the intention In developmental 

together to make global evalua
tions of a child's physical progress 
or state of health, but each con-
tributing measure is made by 
focusing attention narrowly on just 
one variable at a time. 

In a similar way, teachers monitor 
student development by focusing 
assessments on one area of learn
ing at a time. A decision might be 
made to focus on progress in math
ematics, for example, or perhaps 
more narrowly on a student's level 
of achievement in number, meas
urement, space, chance and data, or 
algebra. In monitoring developing 
competence in English, separate 
assessments might be made in the 
areas of reading, speaking, listening, 
writing, and viewing. 

Altho ugh teachers monitor 
development by focusing on one 
dimension at a time, it is sometimes 
possible to use the same classrom 
task or activity as a source of 
evidence about more than one 
achievement dimension. An 
extended mathematics problem 
solving task, for example, might be 
used as a source of evidence not 
only about achievement in mathe
matics, but also about achievement 
in reading, writing, or working as a 
member of a team. 

assessment (see 
also ARK Developmental 
Assess1nent), the intention is to 
focus attention narrowly on one 
area or domain of learning and to 
construct a 'progress map' as a 
frame of re ference for estimating 
students' levels of achievement and 
for monitoring individual progress 
through that area of learning. 

A decision might be made, for 
example, to focus attention on 
'reading' and to assess individuals' 
levels of achievement in reading. 
This intention raises a number of 
ques tions: Is the idea that children 
differ in their levels of reading 
achievement a useful idea? Is this 
idea supported by assembled evi
dence (observations of reading 
behaviour)? Is the idea too simplis
tic: Is reading too complex to allow 
a single measure of each student's 
reading achievemen t? Do students' 
reading abilities vary across text 
types, for example, meaning that 
reading sho uld be fu rther subdivid
ed and separate reading measures 
reported for different kinds of texts 
(e.g. fiction and non-fiction)? 

Student progress often is monitored separately in different areas 
(strands) of a learning area. 
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The rneost.Jrement of any 
obiect or entity describes 
only one attribute of the 
object measured. This is o 
universal characteristic of 
all measurement. When the 
heignt of a table is 
measured, the whole ~able 
hos not been descrihM but 
only that attribute which 
hos been measured. ' 

Thurstone, 1931 

Assessment which provides 
details of achievement in 
different aspects of a 
subject is more valuable 
than a single overall grode.2 

Paul Black 
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A progress mop describes 
and illustrates developing 
corrpetence. 
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ln the case of reading, numerous 
studies over many years have 
failed to identify a generally useful 
way of subdividing this area of 
learning. Observations of student 
performance seem most consistent 
with the simple idea that, at any 
given time, each student has a level 
o f reading ability independent of 
text type. For th is reason, most 
progress maps constructed for 
reading, and most assessments of 
reading achievement, treat reading 

mances and work. This process of 
estimating a student's level of 
achievement on a progress map 
always involves a weighing of the 
available evidence to make an on
balance estimate (sometimes 
described as an estimate of 'best fit' 
to the evidence). And, because it is 
an estimate, there is always a 
degree of uncertainty associated 
with a student's estimated location 
on a progress map. 

as a single domain. describing An essential feature o f a 
progress map is that it 

progress describes developing evertheless, every attempt 
to define an area or domain of 
learning and to construct a 
progress map for that domain must 
be accompanied by an analysis of 
the extent to w hich student per for
mances are consistent w ith this 
intention. Is the evidence consis
tent with the idea that, at any 
given time, individuals have mea
surable levels of achievement with
in the described area of learning? 

Once a progress map has been 
constructed, the intention is to esti
mate students' levels of achieve
ment from records of their perfor-

high 
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Is the evidence consistent with the idea that individuals 
hove measurable levels of achievement within 

the area of learning? 

competence in words and exam
ples. A progress map describes the 
knowledge, skills and understand
ings of a learning area in the 
sequence in whkh they typically 
develop and provides examples of 
the kinds of performances and stu
dent work typically observed at 
particular levels of attainment. 

The knowledge, skills and under
standings that make up a domain 
of learning and w hich are 
described along a progress map are 
sometimes called 'outcomes', 
'descriptors', or 'indicators'. 
Outcomes are broadly-described 
student behaviours or sets of 
behaviours. An outcome in 
physics, for example, might be to 
'define common forces using math
ematical expressions and diagrams'. 
An outcome in English might be to 
'identify simple symbolic meanings 
and stereotypes in texts and dis
cuss their purpose and meaning'. 

Outcomes are accompanied by 
specific examples- sometimes 
called 'pointers'-which illustrate 
and clarify the scope of each out
come. A specific example of this 
physics outcome might be to iden
tify and estimate the forces acting 
on a golf ball at the time it is 
struck, given the ball's mass and 
estimated acceleration on impact 
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progress maps as inventions 
Every progress map begins in the imagination as an attempt 
to deal with the complexity and multidimensionality of stu
dent development. A progress map is a construction. It 
focuses attention on a particular area of learning and propos
es that, w ithin that area, individua ls have levels of achieve
ment which can never be kn.own exactly, but which can be 
estimated. Students' imagined levels of achievement are 
sometimes labelled w ith the Greek letter theta (e). 

(using the equation F=ma) and to 
draw a diagram showing the forces 
acting on the ball and golf club at 
the time of impact. Specific exam
ples of this kind together clarify 
what is meant by 'common' forces 
and illustrate the kinds of 'math
ematical expressions' and 'diagrams' 
referred to in the outcome. 

There are many possible exam
ples of an outcome. In general, 
these examples are not equivalent. 
Some 'common' forces ref erred to 
in this physics o utcome are likely 
to be less familiar to students than 
others. Some mathematical expres
sions and diagrams may require 
higher levels of understanding than 

more demanding 
/ examples 

outcome (p ysics) 
Defines co on forces using 
mathematic .1 expressions 
and diagr s 

' less demanding 
examples 

Specific examples of on outcome usually ore distributed 
over a range of locations on a progress mop. 

others. Some contexts for defining 
forces will be more difficult than 
others. In general, an outcome is 
probably best conceptualised not 
as a point location on a progress 
map, but as a distribution of exam
ples or manifestations of the o ut
come over a range of locations. 

Locations a long a progress map 
can be further illustrated w ith sam
ples of student work, sometimes 
referred to as 'exemplars' or 'work 
samples'. 

Selected outcomes on the Writing 
strand of the English profile for 
AustraHan schools are shown on 
page 6. These outcomes, all of 
which relate to ling uistic structures 
and features of student writing, are 
accompanied by examples of the 
kinds of features typically 
observed in student w riting at 
these levels.3 

A collection of student work sam
ples could be used to further eluci
date the levels described here. An 
example of such a work sample is 
show n on page 7. This piece of 
writing illustrates achievement at 
about Level 3, both in terms of its 
content and in terms o f its linguis
tic structures and features.4 The 
sample has been annotated to 
draw attention to features of the 
writing that p lace it at about 
Level 3. 
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Levels of achievement on a 
progress mop con be 
illustrated with student 
work so111ples. 
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Controls the linguistic structures and features necessary 
to communicate ideas and information clearly in written 
texts of some length and complexity. 
(Examples: uses suitable headings and subheadings in 
sustained informational text sucn as projects and assign
ments; uses paragraphs to indicate a sequence of ideas 
in informational and narrative texts; controls cause and 
effect sequences in narratives so that reader is clear about 
what is nappening and why; controls tenses and subject
verb and noun-pronoun agreement) 

Controls most distinguishing linguistic structures and 
features of basic text types such as stories, procedures, 
reports and arguments. 
(Examples: acfopts organisational conventions when 
given a structured format for writing a particular type of 
text; recognises meaningful divisions between sections of 
text and sets these out as paragraphs; uses a range of 
conjunctions to indicate relationships between ideas in 
writing; consistently uses most common punctuation 
marks) 

Controls most basic features of written language and 
experiments with some organisational and linguistic 
features of different text types. 
(Examples: controls basic sentence structure and attempts 
to vary sentence beginings and clause structures; spells 
many common words correctly in own writing; writes 
legibly on most occasions; uses some conventions of 
layout; uses time order to organise writing of recounts and 
stories; uses correct tense for text type; writes with clearly 
discernible beginnings, middles and ends) 

Uses some basic lin~istic structures and features of 
written language so that writing can be readily interpreted 
by others. 
(Examples: always writes from top to bottom, left to 
right, and leaves spaces between words; usually uses 
correct word order in sentences; links ideas in writing 
by using pronouns to refer to preceding nouns, links ideas 
using 'and' and 'then', and sometimes 'because' or 'but'; 
uses some punctuation markers correctly such as capital 
letters to begin names; spells some common words 
accurately; forms most letters of the alphabet correctly) 
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marking OUt a A progress map 
is a picture of 

progress map the path of typ-

ical student progress through an 
area of learning. Every progress 
map begins with the idea of pro
gression: the idea of a continuum 
of developing skills, knowledge 
and understandings in some 
defined area of learn ing. 

A number of approaches can be 
taken to mark out and communi
cate locations on a progress map. 
Three approaches are described 
here: calibrating behaviours, divid
ing a continuum into levels, and 
adding numerical scales. These 
systems for referring to positions 
along a map are designed to make 
it easier to record individuals' levels 
of achievement and to monitor 
their progress through an area of 
learning. 

calibrating behaviours 
One approach to marking out a 
progress map is to 'calibrate' the 
underl ying continuum with 
observable student behaviours. 
This approach is illustrated below 
w here a continuum of increasing 
achievement in Number has been 
marked out in terms of the skills 
and behaviours typically demon
strated by students at varying loca
tions along this map. These 
descriptions and their locations are 
based on the performances of stu
dents on the Queensland Year 6 
numeracy test.S The Number skills 
most often demonstrated by 
Queensland Year 6 students are at 
the bottom of the map; the skills 
least of ten demonstrated are at the 
top. The statistical technique used 
to calibrate a continuum in this 
way is known as item response 
modelling.6 

Represents common fractions on a number line. 
Uses place value to compare and order numbers. 

i... 
QJ 

~ z 
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QJ 
i> 
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Completely solves division problems by interpreting remainders. 

Divides a whole number by a 1-digit number. 
Subtracts one 3-digit number from another involving regrouping. 
Recognises equivalent fractions. Continues number patterns. 
Places whole numbers in order . 
Subtracts one 3-digit number from another. 
Partly solves division problems by interpreting remainders. 

Multiplies by a 1-digit number. 
Interprets whole numbers written in words and uses a calculator 

to add whole numbers . 
v 
!'Cl 
bO Represents word problems as number sentences . 
. S Uses a calculator to subtract whole numbers. 
~ Continues whole number patterns involving addition. 
~ Adds 3-digit whole numbers. Multiplies small whole numbers. 
~ Subtracts small whole numbers. -

Adds 2-digit whole numbers. 

Descriptions of items from the Number strand of the Queensland Year 6 Test calibrated along 
a continuum of increasing achievement in Number. 
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There is no limit to the number 
of test items w hich could be devel
oped and calibrated along a 
progress map. Each new item 
added to a map, and the accom
panying description of the skill or 
understanding it requires, adds 
detail and enriches the overall pic
ture of development in the learn
ing area. When meaning is added 
to a map in this way, students' esti
mated levels of achievement (loca
tio ns on the map) can be interpret
ed in terms of the kinds of skills 
and behaviours typical of students 
at those levels. 

dividing into levels 
A progress map or continuum is 
sometimes divided into stages, 
phases or levels of achievement. 
These levels make it easier to think 
about and to describe progress 
through a learning area, but the 
number of levels into which a con
tinuum is divided is always some
what arbitrary (in much the same 
way that local government regions 
on a map are somewhat arbitrary 
but convenient constructions). 

These levels are sometimes num
bered. For example, in the 
Australian profi les, levels along 
each achievement strand are 
labelled 'Level 1' to 'Level 8' (see the 
described levels on the Writing 
strand on page 6). 

On other achievement continua, 
levels are given verbal labels. 
Phases of the First Steps develop
mental continua, for example, are 
assigned labels such as 'Role Play', 
'Experimental' and 'Early Reading' 
in an attempt to summarise in one 
or two words the kinds of observa
tions typically made in each 
phase.7 

adding numerical scales 
If a progress map is to be used to 
monitor and compare amounts or 
rates of growth then, ideally, equal 
d istances on the map should repre
sent equal increases in achievement. 

The idea that equal distances on a 
map should represent equal 
amounts is a central idea in the 
'measu rement' of attributes. In the 
measurement of temperature, for 
example, scales are constructed so 

ARK Progress Maps Masters & Forster 

Some progress mops 
(shown here m Reading) 
assign labels to 
achievement evels. 

equal 
d istances 

r 

i 

Equal distances on a progress mop should 
represent the some amount of growth. 
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Many different numerical scales ore used to mark out progress mops. The scales shown here ore from NAEP History 
ossessments9, the New South Wales Basic Skills Testsio, The Lexile Framework for Reodingn, and the Western 

Australian Monitoring Standards in Education progrom.12 

A unit of measurement is 
always a process of some 
kind that can be repeated 
without modification in the 
different ports of the 
measurement continuum.• 

Thurstone, 1931 

10 

that the difference between 10 
and 20 degrees represents the 
same temperature change as the 
difference between 80 and 90 
degrees. 

The key to constructing maps 
w ith equal intervals is the inven
tion of units which can be used 
to mark out equal amo unts of 
the attribute being measured. 

Progress maps for monitoring 
educational achievemen t can be 
marked out in equal intervals 
using the statistical technique 
known as item response model
ling. This technique defines a 
unit of measurement. Many 
common progress maps, includ
ing those shown above and 
some on page 9, are constructed 

using item response models to 
ensu re that equal distances along 
each map represent equal 
amo unts of student grow th. 

Once a progress map has been 
constructed so that equal dis
tances represent equal increases 
in achievement, it is possible to 
use any convenient numerical 
scale to indicate positions alo ng 
that map. Just as different 
n umerical scales can be used to 
mark locations along a tempera
ture continuum (w ith the same 
temperatu re being assigned 0 on 
the Celsius scale, 32 on the 
Fahrenheit scale, and 273 on the 
Kelvin scale), any convenient 
numerical scale can be used to 
mark out a progress map. 
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what a progress map is not 

A progress map is: 

NOT a description of the path tbat all students follow as they learn 

Students follow differern paths as they progress through an area of 
learning. Perhaps no two students learn in exactly the same way. 
Despite this, it often is possible to identify the path that students 
typically follow as they learn. A progress map describes this path o f 
typical progress and as such can be a useful frame of reference for 
studying the idiosyncratic development patterns of individuals. 

NOT a p rescription/or a learning sequence 

Although a progress map may be useful in estimating students' current 
levels of achievement and for making decisions about appropriate 
kinds of learning activities for individuals, a progress map does not 
specify a sequence of learning activities. 

NOT based on the assumption that a st 11dent will demonstrate all 
skills. understandings and knowledge f2e/pw their estimated level of 
achievement 

On a progress map it is likely that a student will demonstrate most, but 
not all , skills, understandings and knowledge fro m levels below their 
estimated level of attainment, and some skills, understandings and 
knowledge from levels above their estimated level of attainment. 

NOT based on any single theo1y of teaming 

Although a progress map sho uld be informed by learning theory, 
progress maps do nor a ll reflect a single theory of learning. A map 
may be based on the pragmatic observation that it is possible to 
identify a path of typical progress through an area of learning. 

NOT a descnption of 'natural' sequences of development only 

A progress map is the result both of 'natural' sequences o f student 
develo pment and common conventions for the content and delivery of 
curricula, and may be elucidated by sytematic research into student 
learning. 

ARK Progress Maps 1\lletsters & Forster 11 
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drafting a progress map 

The first step in constructing a 
progress map is to specify the 
k inds of skills, knowledge and 

'bottom-up' drafts 

understandings that make up a 
domain of learning and to develop 
a draft of the sequence in w hich 
these learning outcomes typically 
develop. 

There are two general approaches 
to drafting a map. 

't d , d ft The first op- own ra s 
approach, 

referred to here as the top-down 
approach, is to ask teachers and 
subject matter specialists to use 
their professional knowledge to 
develop a picture of the sequence 
in which the knowledge, skills and 
understandings of a learning area 
typically develop. The draft that 
results from this approach is based 
on expert knowledge and opinion. 

'Top-down' approaches to drafting 
progress maps are illustrated on 
pages 14 to 27. Each of the maps 
on these pages was developed by a 
team of curriculum specialists as a 
framework for monitoring student 
progress through an area of 
learning. 

Progress maps developed using 
top-down approaches are described 
here as 'drafts' because they are 
based on teachers' and curriculum 
specialists' expert knowledge, but 
need to be tested, refined and 
enriched using actual student 
performances. 

The second approach to construct
ing a progress map, the bottom-up 
approach, uses only observations 
of student responses to develop a 
picture of increasing knowledge, 
skills and understandings. The 
draft that results from this 
approach is constructed from an 
analysis of recorded observations 
and judgements of actual student 
work. 

'Bottom-up' approaches to draft
ing progress maps are illustrated 
on pages 28 to 31. Each of these 
maps was constructed from an 
analysis of students' performances 
on a limited set of assigned tasks. 

Progress maps developed using 
bottom-up approaches are 
described here as 'drafts' because 
they usually are based on a small 
set of assigned tasks-perhaps a 
single test or a few linked tests
and need to be refined, enriched 
and generalised by reference to a 
much larger bank of tasks and stu
dent work samples. 

Teachers sometimes find it useful 
to add their own detail to a 
progress map, drawing on class
room experience to fill gaps in a 
map and to provide examples 
better suited to particular student 
populations (see examples on 
page 23). 
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There ore two genera 
approaches to drafting o 
mop. 
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A prof lie 1s a vertical mop 
of performance territory 
from lower to higher 
performance upon which a 
student's cumulative 
performance as o~sessed 
con be ploced.1 

Garth Boomer 

Profiles describe the 
progression of learning 
typically achieved by 
students during t~e 
compulsory years of 
schooling.2 
Curriculum Corporation 

14 

Australian The progress maps 
constructed collabo

ratively by all 
Curriculum 

Profiles Australian States, 

Territories and the Commonwealth 
in the period 1989-93 are called 
'profiles'. Profiles were developed 
for eight broad areas of school 
learning: English, mathematics, 
science, studies of society and the 
environment, technology, lan
guages other than English, the arts, 
and health and physical education. 

The first step in the construction 
of a pro file was to develop a 
framework known as a 'statement' 

for curriculum development in 
each area of lea rning. The state
ment defines the learning area, out
lines its essential elements, shows 
what is distinctive about the area, 
and describes a sequence for devel
oping knowledge and skills.3 

The profile in each learning a rea 
is then constructed as 'a framework 
for reporting student achievement'. 
It is d ivided into a number of 

'strands'. These are the major 
organisers of the learning area. 
They can be groupings of content, 
process, and/ or conceptual under

standing. 

ln The Arts learning area, for 
example, five strands are identified 

corresponding to diffe rent arts 
forms: Dance, Drama, Media, 
Music, and Visual Arts. These five 
strands are further divided into 
three strand 'organisers': creating, 
making and presenting, arts criti
cism and aesthetics, and past and 

present contexts. 

Along each profile strand, eight 
levels of ach ievement a re defined. 
These levels describe progression 
in student learning. They provide 
a map of increasing achievement in 

the area. 

Each level on a profile strand is 
de fined by 'outcomes': descriptions 
of skills and knowledge that 
students typically acquire as they 
become more proficient in an area 

of learning. 

The progress map on page 15 
shows the first five levels on a pro
gression of increasing achievement 
in creating, making and presenting 
dance. The italicisied text at each 

level describes the kinds of student 
dance behaviours ('outcomes') 

characteristic of that level. The 
non-italicised text is a list of exam
ples of specific behaviours illustrat
ing achievement at that level. 

In using this progress map to 
assess and report students' levels of 
dance achievement, teachers are 
encouraged to refer to a variety of 

evidence, incl uding: 

• work d iaries or jo urnals kept by 
students to record the genera
tion and development of their 
ideas, refinement o f techniques 

and skills, and planning for pre

sentation; 

• notated scores (graphic and tra
ditio nal) for music and dance; 

• video and tape recordings; 

• folios of works and preparatory 
materials, experiments, ideas 

tried out; 

• students' commentaries on their 
own works; and 

• projects, researched essays, and 
computer-gene rated 

presentations.4 
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Level S: Uses starting points such as observation, experiences and 
research to express ideas and f eeling. Structures dance works by organising 
dance elements and applying appropriate skills, techniques and processes. 
Plans, selects and modifies presentations for particular occasions, taking 
into account factors such as pu1pose, space, materials and equipment. 
- creates dance sequences on abstract themes (e.g. geometric shapes); 
- explains the theme, intention, ideas and images of dances; 
- creates a short dance sequence demonstrating combinations of energy; 
- develops a movement motif such as circling and rotation into a sequence; 
- presents a dance sequence in a chosen dance style; 
- performs a dance in contrasting performance environments. 

Level 4: Experiments with ideas and explores feelings to find satisfac
toty solutions to tasks. Selects, combines and manipulates dance elements 
using a range of skills, techniques and processes. Draws upon a range of 
skills to present dance works for a variety of audiences and purposes. 
- travels and freezes in a shape expressing an emotion or state (e.g. fear); 
- links shapes and movements to create short dances that explore themes; 
- demonstrates different types and styles of jumps (e.g . one foot to two); 
- combines two changes at once (e.g. direction and speed); 
- pe1forms a dance so that the mood of the dance is communicated; 
- presents a whole-class dance with consideration of audience reaction. 

Level 3: Explores ideas and f eelings through dance works. Explores 
and uses several dance elements and uses specific skills, techniques and 
processes appropriate to dance. Plans and presents dance works f or a 
particular audience and pwpose. 
- indicates awareness of other dancers in the group; 
- combines voice with movement to express ideas and feelings; 
- demonstrates principles of postural alignment in their dancing; 
- uses contrasting movements (travels at different speeds); 
- performs a group dance for visitors to the school; 
- performs combinations of movements focusing on particular body parts. 

Level 2: Uses experience and imagination to make dance. Makes 
choices about dance elements and organises them in expressive ways. 
Plans and presents dance works for a familiar audience. 
- interprets feelings/emotions through movement (happy jump, tired fall); 
- explores movement in imaginary tactile environments (water, sand); 
- learns several simple short dances; 
- repeats short action sequences they have created (run, jump, roll); 
- perfonns movements reflecting emotions (facial expressions, gestures); 
- retells with movement simple rhymes, songs and stories. 

Level 1: Draws upon play and imagination in making dance. Uses basic 
elements of dance, such as space and time, and explores them in making 
dance works. Shares dance works with others. 
- moves freely while exploring movements (gliding, rolling, creeping); 
- responds in movement to different feelings (tiredness, anger, joy); 
- moves freely while travelling without bumping into others; 
- imitates or shadows the movements of a leader; 
- shows shapes and movements to others in their class; 
- teaches a favourite movement to others in the group. 

The Australian curriculum profiles include a progress mop for assess ing and monitoring achievement in 
creating, making and presenting dance. 
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The Bainbridge Island 
School District defines o 
continuum as: 

a visual representation of 
literacy development 
using descriptors to 
depict the developmental 
stages of learning. 

One reason for using a 
continuum was to 
emphasize that learning is 
a process and that t~e 
emphasis should be on 
progress, rather than on 
corn pet 1t 1 on. s 

By lettmg children know 
specific characteristics of 
each stage, they become 
more aware of their own 
growth, and con use the 
language from the 
continuum in their 
re fleet ions.' 

16 

Bainbridge Island 
Developmental 

Continua 

The 
Bainbridge 
Island 
School 

District in Washington has deve
loped progress maps known as 
'reading and writing continua' as 
frameworks for monitoring student 
progress and reporting that 
progress to parents. Each continu
um is divided into nine described 
'stages'. The descriptions of the 
stages provide a common language 
for discussing reading and w riting 
development. 

Five levels of the Bainbridge 
Island w riting continuum are 
shown on page 17. The text associ
ated with each level describes the 
kinds of student w riting behav
iours typically observed at that 
level. 

Each conti nuum was developed 
from teachers' experiences and 
intu itions, informed by research lit
e rature on language development 
and assessment, and then revised 
in the light of teachers' classroom 
observations. 

'What can most second graders 
do as readers by the end of the 
year?' 'What kinds of writing 
skills do most fourth graders 
demonstrate by June?' The 
teachers on Bainbridge Island 
met by grade level and began to 
talk about these and similar 
questions. Despite a wide range 
of experience and philosophy, 
the teachers could pinpoint 
common patterns for each age 
g roup. These benchmarks were 
then expanded into writing and 
reading continuums with specif
ic descriptors for each develop
mental stage.7 

The reading and w riting continua 
provide the basis of a 'progress 
report' to Bainbridge Island par
ents. Teachers simply write the 
month and year on the continuum 
alongside the appropriate stage. 
'The teachers in tentionally did not 
place lines between the stages so 
that the date could be placed any
where along the continuum.'8 

The descriptors on the continu
um are specific enough that 
teachers can be consistent and 
clear about the crite ria for eval
uation. Teachers, parents, and 
students now have a common 
language to use when talking 
about reading and writing 
development. In addition, the 
process of developing and revis
ing the continuum became a 
vehicle for teachers to articulate 
and examine educational prac
tices.9 
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Independent 
Writes cohesive in-depth pieces; internalizes writing process; analyzes and 
evaluates written material in depth; perseveres through complex writing 
projects. These writers have internalized the writing process and persevere 
through extensive projects. These analytic writers may have their own 
distinctive style, but, through their evaluation of written material, their style 
continues to grow. 

Proficient 
Adapts style for a wide range of purposes; varies sentence complexity naturnlly; 
uses literary devices effectively; integrates information from a variety of 
sources to increase power of writing; uses sophisticated descriptive language; 
uses many revision strategies effectively. This level is sophisticated. These 
writers often deal with abstract and complex issues in their writing. They are 
prolific and versatile. These writers show great flexibility in moving between 
teacher-directed and self-directed topics. 

Fluent 
Uses appropriate tone and mood for a variety of purposes; experiments with 
complex sentence structure; connects paragraphs in logical sequence; uses an 
increased repertoire of literary devices; revises for clarity by adding reasons 
and examples; includes deleting in revision strategies; edits with greater 
precision (spelling, grammar, punctuation, capitalization). The writer attempts 
to vary sentence length and complexity. They also use transitions effectively, 
such as: however, and, but, and or. 

Bridging 
Begins to write for various purposes; begins to organize ideas in logical 
sequence; begins to develop paragraphs; begins to revise by adding literary 
devices; develops editing and proof reading skills; employs strategies to 
spell difficult words correctly. The writing is often uneven: the writer may 
focus on one aspect of a piece, but pay less attention to others. Students are 
learning that meaning can be made more precise through the use of details, 
reasons, and examples. Dialogues, similes, and alliteration are added, usually 
with guidance. 

Expanding 
Begins to consider audience; writes pieces with beginning, middle and end; 
revises by adding description and detail; listens to peers' writing and offers 
feedback; edits for punctuation and spelling; uses capital letters and periods; 
forms letters with ease; spells many common words co1Tectly, however, 
inconsistencies frequently occur. Students adapt the tone to suit the audience. 
Editing skills continue to grow, though are still fairly inconsistent. 

The Bainbridge Island Reading and Writing Continua include a progress mop for assessing and monitoring 
achievement in writing. 
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'The ways in which 
criteria and scales are set 
up ar.d used should relate 
to expected routes of 
educo•ional ifevelopment, 
giving some continuity to 
a pupil's assessment at 
different ages. The 
assessments should 
relate to progrnssion.' 

It is not necessary to 
presume that the 
progression defined 
indicates some inescapable 
order in the way children 
learn.» 

The level descriptions ore, 
of necessity, generalised 
descriptions that require 
interpretation in relation to 
concrete examples.TI 

May James 

18 

National The national cur
riculum in 

Curriculum England and Wales 
Assessment, provides progress 

England maps against 

and Wales which students' 
achievements can 

be assessed and reported. The 
principles underlying the British 
progress maps were established in 
the 1980s by a national Task Group 
chaired by Professor Paul Black. 

The Task Group proposed that 
each learning area be divided into 
a number of strands or profile 
components: 

• the profile components identify 
the main areas of atta inment 
within which progression is to 
be assessed. 

For each strand, the Black 
Committee proposed a sequence of 
levels: 

• we shall use the word level to 
define one of a sequence of 
points on a scale to be used in 
describing the progress of attain
ment. The sequence of levels 
represents the stages of progres
sion.12 

The national Task Group recom
mended that subject working 
groups 'define a sequence of levels 
in each of its profile components, 
related to broad criteria for pro
gression in that component.' In the 
progress maps developed for the 
national curriculum, up to ten 
levels of attainment are defined 

and used as a frame of reference 
for reporting students' achieve
ments over the age range 7 to 16. 

Level descriptions define the 
type and range of performance 
which pupils working at a par
ticular level should characteristi
cally demonstrate. Teachers 
will determine which level 
description best fits a pupil's 
performance. In reaching a 
judgement they will use their 
knowledge of a pupil's work 
over time and across a range of 
contexts to balance different 
aspects of a pupil's 
performance.I3 

The progress map on page 19 
shows five levels on a progression 
of developing writing competence 
constructed for the national cur
riculum assessment Progress 
through the levels reflects 
increasing: 

• control of specif ic features of 
the writing system; 

• control of different forms of 
written texts; and 

• adaptation for meaning and 
effect.14 
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5 Pupils' writing is varied and interesting, conveying meaning clearly in a range of 
fom1s for different readers, using a more formal style where appropriate. 
Vocabulary choices are imaginative and words are used precisely. Simple and 
complex sentences are organised into paragraphs . Words with complex regular 
patterns are usually spelt correctly. A range of punctuation , including commas, 
apostrophes and inverted commas , is usually used accurate ly. Handwriting is 
joined, clear and fluent and , where appropriate, is adapted to a range of tasks. 

4 Pupils' writing in a range of forms is lively and thoughtful. Ideas are often 
sustained and developed in interesting ways and organised appropriately for the 
purpose and the reader. Vocabulary choices are often adventurous and words are 
used for effect. Pupils are beginning to use grammatically complex sentences, 
extending meaning. Spelling, including that of polysyllabic words that conform 
to regular patterns, is generally accurate. Full stops, capital letters and question 
marks are used correctly, and pupils are beginning to use punctuation within the 
sentence. Handwriting style is fluent, joined and legible. 

3 Pupils' writing is often organised , imaginati ve and clear. The main features of 
different forms of writing are used appropriately, beginning to be adapted to 
different readers. Sequences of sentences extend ideas logically and words are 
chosen for variety and interest. The basic grammatical structure of sentences is 
usually correct. Spelling is usually accurate, including that of common, 
polysyllabic words. Punctuation to mark sentences-full stops , capital letters 
and question marks- is used accurately. Handwriting is joined and legible . 

2 Pupils' writing communicates meaning in both narrative and non-narrative forms 
using appropriate and interesting vocabu lary, and showing some awareness of the 
reader. Ideas are developed in a sequence of sentences, sometimes demarcated by 
capital letters and full stops. Simple, monosyllabic words are usually spelt 
correctly, and where there are inaccuracies the alternative is phonetically plausible. 
In handwriting, letters are accurately formed and consistent in size. 

1 Pupils' writing communicates meaning through simple words and phrases . 
In their writing, pupils begin to show awareness of how full stops are used. 
Letters are usually clearly shaped and correctly orientated. 

The National Curriculum Assessment in England and Wales includes a progress map for assessing and 
monitoring achievement in writing. 
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Progress maps provide o 
common language for 
teachers to use to describe 
student progress. 

Assessors use a student's 
responses to questions 
about a passage to moke 
on on-balance judgement 
of t~e student's level of 
comprehension. 

20 

British Columbia The British 

Communication Columbia 
Provincial 

Skills Assessment Learning 
Assessment Program involves the 
systematic collection and interpre
tation of comprehensive, province
wide information about student 
learnfog. The communication skills 
assessment is designed to provide 
information about the develop
ment of communication skills 
across twelve grade levels. 

The reading and writing achieve
ments of students are assessed and 
reported against progress maps 
(referred to as reading and writing 
'reference sets') developed by the 
Ministry of Education. 

The progress map on page 21 

shows six levels of the reading 
comprehension scale (reference 
set) used in the communication 
skills assessment. The levels are 
labelled Emerging to Interpretive. 
The descriptions of each level out
Line the kinds of literal and inferen
tial reading skills characteristic of 
students achieving at that level. 

Instructions to Assessors 

The intent of the reference sets 
is to provide a common lan
guage for teachers to use to 
describe student progress; to 
help teachers see phases of 
growth in the development of 
basic skills; and to help teachers 
set performance standards for 
individual students in basic skill 
areas and identify goals for 
future learning.is 

We will be assessing each reading example holistically using the com
prehension scales from the Reading Reference Set. In holistic assess
ment, the coder makes a decision about the overall quality of a piece of 
work in terms of the rating scale descriptions. In reading, you w ill be 
considering all of a student's work for a passage, then making a deci
sion about the overall level of comprehension . . . You will be using the 
same scale for all passages.16 

British Columbia communication skills assessment 
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Interpretive 
Understands both explicit and implicit ideas and information 
in complex, specialized, and/ or abstract materials. He/ she can 
deal with complex or ambiguous language, structures and ideas, 
and develop relevant and p1ausible condusions and interpretations. 
The reader may consider and explore different interpretations, 
particularly in literary material. 

Confident 
Understands the material on both a literal and an inferential level. 
He/she is able to fill in gaps and ambiguities in the text, to pull 
ideas from different parts of the text (or from multiple sources) and 
to recognize relationships among ideas, events, and/ or characters. 
The reader notices details and subtleties and uses them to make 
generalizations about information, characters, or themes. 

Purposeful 
Uncferstanding and recall of the material is generally accurate 
(consistent wifh the information provided in the text). He/she can 
demonstrate understanding of the work as a whole and of relation
ships among ideas through activities such as retelling, summarizing, 
making notes/ charts. He/ she often makes specific references to 
part of a text to support his/her inferences or interpretations. 
Where the reader is researching or studying a particular topic, 
several different pieces of material may be mvolved. 

Functional 
Understands most of the explicit ideas and details in the text, but 
may not notice or clearly understand some of the implicit or 
'between the lines' information. He/ she is able to recall and retell 
quite accurately and to include some details, although he/she may 
not be able to explain relationships between ideas, characters or 
events. For example, he/she may not distinguish between key 
concepts/ events and elaboration of supporting details. 

Developing 
Understands the 'gist' of the material. He/she can talk about and 
retell most of the main ideas or events, although he/ she may omit 
or be unclear about some parts. The reader may not recogruse 
some of the subtleties in tile material, but can often sort tliem out 
when asked direct questions. 

Emerging 
Recognises the topic. 

The British Columbia communication skills assessment includes a progress map for assessing and reporting 
levels of reading comprehension. 
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Reading Assessment Tasks 

'Josh and 
Mr Dexter' 

Unusually thoughtful 
responses . 

Accurate, detailed res-
ponses, sfiecific references 
to story. redictions are 
based on clear understand-
ing of story. May project 
into characters, events. 
Responses to Qu.6 often 
distinf.ish these from 
Level . 

Complete and accurate 
understandina of story 
events. Typica ly, 
responses to Questions 
2-5 are logical (although 
they may not be particu-
larly detailed). 

Overall, redlconses make 
sense. Pre ctions (if any) 
relate to events, but some 
may not seem likely. Res-
ponses indicate that student 
understands roblem (Qu. 
1, 2 and/ or 3 and ending 
(Qu. 5 or Qu. 6). 

One or two accurate pieces 
of information (boy wants 
to keep cat...). 

'Starchild' 

Unusually thorough and 
insightful responses. 

Comr,lete retelling. 
Specific references to text. 
Description of tel'ffiathic 
communication. sually 
includes complete and 
accurate response to 
Questions 3 and 4. Diary 
is usually in Elaine's voice. 

Complete retelling but 
may miss telepathy. At 
least five accurate pieces 
of information about Star-
child. Usually includes 
accurate response to 
Question3. 

Lost extra-terrestrial. 
At least three accurate 
pieces of information 
about it. Children search 
for parents. Find parents. 

Lost Starchild from 2hace 
(may simply be sket ed). 

'Laura 
Secord' 

Unusually thorough and 
insightful responses. 

Complete and accurate 
responses. May miss one 
or two, but everything 
else complete, accurate. 
Specific references to the 
text. Questions (Qu. 4) 
show insight/~rojection 
into character events. 

Offers complete and 
accurate account. Qu. 2 
typicallf. includes 6 or 
more re evant events. May 
not ~rovide a lot of spec-
ific etail / text references. 
Questions to Laura show 
basic understandind but 
not much insight ( u. 4). 

At least three accurate 
pieces of information 
about Laura (Qu. 1 and/ 
or 3). Basic understanding 
of key events: what she 
did and how it turned out. 
May not include a lot of 
detail or insight. 

One or two pieces of 
accurate in.formation 
somewhere. 

Assessors ore given assistance in interpreting the levels of the reading comprehension scale for particular passages. 
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In the Reading section of the 
British Columbia communication 
skills assessment, students read a 
number of passages and answer 
questions about each. The Ministry 
develops and reviews comprehen
sion questions for their importance 
and purpose, ethics and appropri
ateness, accuracy and ability to 
prov ide valid information, and 
practicality. 

Each student's responses to the 
questions about a reading passage 
are then used to assign a level of 
comprehension (from Emerging to 
Interpretive). Assessors are given 
advice on assigning levels for each 
passage. 

The advice provided for three 
reading passages (Josh and Mr 
Dexter', 'Starchild', and 'Laura 
Secord') is shown opposite. Each 
level on the British Columbia 
comprehension scale is interpreted 
in terms of the kinds of responses 
students give to questions about 
these three passages. 

ARK Progress Maps 

Lisa Norw ich in Seattle noticed that the Writing 
continuum being used in her school made little 
reference to poetry. She suggested adding out
comes relating to poetry to the continuum. 

Teachers on Bathurst Island realised that exam
ples of o utcomes on the English as a Second 
Lang uage (ESL) profile, while appropriate for 
many ESL students, were not particularly useful 
when working w ith Aboriginal students. They 
added examples more relevant to the language 
backgrounds of their students.17 

Masters & Forster 
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Criterion-referenced 
assessment is more 
consistent with the nature 
of progression in learning, 
since it makes explicit the 
progressive criteria which 
capture typical student 
progress in learning 

24 

Education Deportment, 
Hong Kong 

Hong KongTarget 
Oriented Curriculum 

The Target Oriented Curriculum 
initiative of the Hong Kong 
Department of Education is an 
attempt to provide clearer di1·ection 
to teaching, learning and assess
ment by setting common learning 
targets for students. As part of this 
initiative, the Department has con
structed progress maps, initially in 
the learning areas of Chinese, 
English and mathematics, div ided 
into eight bands of performance. 

Each band of performance sets 
out broad target-oriented attain
ments: descriptions of what stu
dents do at that level of attainment, 
and how well they do it. Teachers 
use the descriptions to indicate 
which band best represents an 
individual's performance.19 

The progress map on page 25 
shows the lower five bands of the 

Hong Kong progress map for 
English speaking. The descriptions 
shown here are for the 'knowledge' 
dimension. Other descriptions are 
provided for the 'interpersonal' and 
'experience' dimensions. Progress 
maps also have been constructed 
for writing, listening, and reading.22 

In order to capture what typical 
progress in performance looks 
like, e ight progressive bands of 
performance are being devel
oped to describe progress in 
performance from Primary 1 to 
Secondary 5. The eight bands 
of performance will constitute 
an explicit map of progression 
to assist teachers to record 
student performance.2.3 

Education Department, 
Hong Kong 

Target oriented assessment values the judgements which teachers make 
of student performance on tasks. Teachers therefore have a very 
important role to play in assessment. In the Target Oriented 
Curriculum system the common learning targets, the descriptions of 
bands of performance, and the teacher's professional judgement pro
vide a basis for common understanding among teachers and students 
of what progress has been achieved. With appropriate in-service 
teacher ed ucation support, they also provide a means for achieving 
consistency across schools in judgements of student progress.20 

Education Department, Hong Kong 

The assessment system needs to allow for continuity in student assess
ment so that progress in learning can be monitored over time. It is not 
sufficient for teachers or educational administrators to assume that 
students are making progress in the longer term. Both short-te rm and 
long-term progress need to be supported, monitored and described 
explicitly.21 

Education Department, Hong Kong 
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Bands 
Finds out, organizes, inte1prets and presents information on a range of 
topics; identifies ideas and expresses opinions; begins to differentiate 
degrees of formality in language use and to use some simple strategies 
with support to clarify meaning. 
- participates in structured discussions meaningfully, seeking clarification 

of what has not been understood; 
- reports on simple events, familiar topics and solutions to problems; 
- expresses ideas, information and opinions on straightforward issues; 
- demonstrates some awareness of how to vary the formality of speech 

according to situation. 

Band4 
Finds out, organizes, and presents given information on both f amiliar 
and less familiar topics; interprets and uses information and ideas; 
expresses opinions, and solves problems and describes the solution. 
- participates in a short discussion meaningfully ; 
- makes a short report verbally on an event or topic; 
- rephrases or corrects what they have just said if it has not been understood; 
- expresses ideas and info1mation in a logical and clear manner. 

Band3 
Finds out, 01ganizes and presents given information on familiar topics; 
intetp rets and uses given information and ideas; expresses opinions based 
on these; and solves straightforward problems and describes the solutions. 
- expresses ideas and opinions on a given topic; 
- participates in exchanges of personal information with others; 
- gives a simple but clear sequence of instructions or directions; 
- requests clarification of something that has not been understood. 

Band2 
Provides and uses simple information and states opinions based on 
information and ideas provided in simple spoken texts on less immediate 
but still f amiliar topics; and recognizes and solves simple problems. 
- produces simple utterances to convey information on fami liar topics; 
- asks and answers questions on topics that are fami liar or immediate; 
- speaks in planned situations such as giving a short report on a familiar 

or chosen topic; 
- communicates effectively even when not all needed vocabulary items 

are known. 

Band 1 
Provides and uses simple infonnation in short spoken texts supported by 
visual means and based on immediate and familiar experiences. 
- uses some commonly occurring expressions appropriately; 
- produces with the correct pronunciation individual words in 

appropriate contexts; 
- uses one-word or short-phrase answers to simple questions about 

familiar experiences . 

The Hong Kong Target Oriented Curriculum includes a progress map for assessing competence in speaking Eng lish. 
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All students poss through 
the some stages in 
developing their language 
skills, but may differ in 
their pace ond ways of 
learn in~. 

Ontario Ministry 

26 

Ontario The Ontario Ministry 

Provincial of Education and 
Training has devel-

Standard s oped provincial stan
dards in language and mathematics 
as a 'consistent way of assessing 
student performance on a 
province-wide basis'.24 The lan
guage and mathematics standards 
take the form of progress maps 
which describe six levels of 
increasing achievement in various 
strands of language and mathemat
ics learning. 

An example of one of the 
Ontario progress maps is shown on 
page 27. This map describes devel
oping competence in Extended 
French listening. Levels 3, 4 and 5 
on this map are levels of achieve
ment expected of all ninth grade 
students by the end of the school 
year. Levels 1 and 2 are stages 
through which students may 
progress, but are levels of perfor
mance below the standard expect
ed of ninth grade students. Level 6 
is beyond the standard expected of 
all students. 

Language progress maps have been 
developed for four language 
strands in English and French: 

• Listening and Speaking 

• Reading 

• Writing 

• Viewing and Representing 

and six strands of mathematics: 

• Problem Solving and Inquiry 

• umber Sense and Numeration 

• Geometry and Spatial Sense 

• Measurement 

• Patterning and Algebra 

• Data Management and 
Probability 

The maps of the Ontario provin
cial standards are intended 
primarily for teachers to use when 
assessing student performance and 
communicating with parents about 
students' levels of achievement. 
Their primary purpose is is to 
make a clear statement to teachers, 
parents, and students about 
expected results. 

The standards make it possible to assess students' progress in specific 
areas of learning w ith greater precision. They will also help teachers 
report to parents in greater detail and in more concrete terms. In addi
tion, they will be used to conduct province-wide reviews and may be 
used locally to assess specific programs.2; 

Ontario Ministry 

The standards are based on the understanding that all students can be 
successful in more areas if the criteria for success are clearly defined 
for them. The organization of the standards reflects the complex 
process of learning and should assist teachers, parents or guardians, and 
administrators in observing and r~cognizing the developmental nature 
of this process.26 

Ontario Ministry 
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Level 6 Listens critically in a variety of situations and understands 
oral texts from a variety of sources. 
- consistently demonstrates understanding of spoken language on a 

variety of topics, and uses listening skills to provide leadership; 
- listens critically in order to respond in a variety of ways and to 

acquire new language related to a variety of topics; 
- distinguishes most differences in vocabulary and idiomatic 

expressions in French spoken in Canada and in some other regions. 

Level 5 Listens attentively in familiar situations and understands oral 
texts from a variety of sources. 
- demonstrates understanding of key ideas and supporting details in a 

variety of oral texts, sometimes providing leadership in classroom activities; 
- listens critically in order to respond in a variety of forms and to 

acquire new language related to familiar topics; 
- distinguishes major differences in vocabulary and idiomatic expressions 

in French spoken in Canada and in some other regions of the world. 

Level 4 Listens attentively in familiar situations and understands key 
information and supporting details. 
- demonstrates understanding of key ideas and supporting details in oral 

texts by asking and answering questions, sometimes interpreting for others; 
- listens in order to respond as requested and to acquire new language 

related to familiar topics; 
- distinguishes major differences in vocabulary and idiomatic expressions 

in French spoken in Canada and in some other regions of the world. 

Level 3 Listens attentively in familiar situations and understands key 
in.formation and some supporting details, when given occasional support. 
- demonstrates understanding when key ideas and some supporting 

details in oral texts are repeated; 
- listens to short oral texts and formulates short responses when given 

some support; 
- distinguishes major differences in pronunciation and vocabulary in 

French spoken in Canada and in some other regions of the world. 

Level 2 Listens to and understands key information in familiar 
situations when given some support. 
- follows instructions for a variety of classroom activities, formulates 

b1ief answers to questions and occasionally asks questions; 
- gives responses in simple language to oral texts when given some 

support; 
- distinguishes sounds that convey meaning if spoken in a familiar 

accent or if spoken slowly and repeated. 

Level 1 Listens to and understands key information in familiar 
situations, when given extensive support. 
- follows instructions for familiar classroom activities and formulates 

brief answers to questions; 
- gives brief responses in simple language to oral texts when given 

extensive support; 
- distinguishes some sounds that convey meaning if spoken in a 

familiar accent or if spoken slowly and repeated. 

The Ontario prov incial standards include a progress mop for assessing and monitoring extended French listening. 
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The Benchmarks are hosed 
on o growth model of 
learning. They provide a 
frame of reference for 
monitoring individual 
growth. 

28 

Toronto The Toronto 
Board of 

Benchmarks Education has con-
structed progress maps in language 
and mathematics as part of its 
'Benchmarks' program. Each of the 
Board's progress maps is divided 
into (usually five) described and 
illustrated levels of performance in 
an area of learning. The 
Benchmarks were developed in 
response to parents' requests for 
clearer information about their 
children's progress in school. 
Benchmarks are designed to pro
vide system-wide reference points 
to assist teachers in student assess
ment.27 

The Toronto Benchmarks provide 
progress maps in a range of learn
ing areas including reading, writing, 
viewing, listening, measuring, esti
mating, speaking, role playing, and 
problem solving. Teachers are pro
vided with assessment tasks in 
these learning areas and videotapes 
of student performa nces to illus
trate the levels on each progress 
map. 

The Toronto maps were devel
oped from a carefu l analysis of 
students' performances on assigned 
tasks. The levels were not speci
fied ahead of time, but reflect 
what students in Grades 3, 6 and 8 
do in practice. In this sense, they 
can be thought of as having been 
developed in a 'bottom-up' manner 
from students' responses to 
assigned tasks, rather than in a 'top
down' way based on teachers' and 

curriculum specialists' professional 
opinions (see page 13). 

The Toronto Benchmarks capture 
a range of students' performances 
on tasks suitable to each grade. It 

is not the intention that teachers 
will use only Benchmark tasks in 
their classes. In assessing and 
reporting progress, it is anticipated 
that teachers will use language and 
mathematics tasks similar to, but 
not necessarily the same as, the 
provided tasks. 

The Benchmarks represent 
what students can do on 
activities that operationalize the 
Ministry curriculum objectives. 
This approach to defining 
standards of student achieve
ment is subtly different from 
approaches that attempt to 
define what students should do 
or to state the critical learning 
outcomes that students are 
expected to demonstrate at a 
given point in time.29 

Benchmarks should be thought of as a collection of references for eval
uating the growth of individual students. Benchmarks do not put a 
ceiling on that growth, limit the growth to a narrow band of intellectual 
activities, or suggest that performance at a lower level means failure. 
Benchmarks represent a growth model of learning.28 

Sylvia Larter 
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5 The . tudent demon trate a J...nowledse of the featllre of storie& and is aware of 
1e need of an audience. There ir; n complete teJling of a story with elaboration 
id imagmutive details that extend the information provided by the pictures . 

4 

3 

2 

• he student attempt"> to mcorpornte feelings such as happiness. annoyance and 
frustration . The story ic; cohe ive with an effective openmg .and conclpsion. 
The tudent may attempt to use dialog\,le and/or interjection to highlight 
variou p<1n of tlw story un~I to enguge the reader's attention. The w1iting 
shows control over the convention of writt~n standard Hngli h. 

The student demonstrates a sens .. of tory .. telling and ome awareness of 
audience. T here is a complete and aclcquntc telllng of the tor}' but with simple, 
troightforwnrcl inteq>retationc; of the pictures. The Sl01)1 ic; foirly cohesive and 

hac; an opening Md cot)Ciu ion. There inay be an attempt to u e diulogue. 
The writing show moderate control over the co1we111ions of wnuen standard 
EngJi h . 

T ne student demonstrates some control of to1'y form. There is an attem1)l to tell 
the story and follow the picture . lmportaht detnil of t11e stOt)', however. may be 
omitted. Sentences m.ty be joined by repeated use of "then" and there mny be 
repeated use of cc11ain phrases. TI1c student mayd~cribe the picture., inslcnd 
of creating a story. The writing shows some control of the -c;onvcnt.ions of 
written swndard Engli h. 

'he tuclent demonstrate . ome control 9f tory fonn. There i a 8hort and 
mple telling of the tory. sometime with digres Ion . Some of the pkture..c; 

.. ay be ~kipped over, The tory may have an upproprinte heginnmg but the 
story·tOlling i nC>t sus1nil1ed. The tudent tend to u e short. incomplete. 
n:petitive sentence pattern . The vi iting hmV"> some control of the oonven· 
tions of written standard Engl! h. 

1 No 1-espon c or velJ hmited response. 

The Toronto Benchmarks include a progress map for assess ing competence in storytelling. 
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US National Assessment 
of Educational Progress 

The US National Assessment of 
Educational Progress (NAEP) uses 
proficiency scales with described 
'proficiency levels' to report the 
achievements of national samples 
of American students in a range of 
curriculum areas. NAEP has moni
tored the achievements of fou rth, 
eighth, and twelfth grade students 
over a quarter of a century. 

The progress maps of the US 
national assessment are construct
ed from a statistical analysis of stu
dents' performances on assigned 
tasks. In this sense, the construc
tion of NAEP proficiency scales is 
another example of a 'bottom-up' 
approach to the construction of 
progress maps (see page 13). The 
described proficiency levels iden
tify the kinds of tasks that students 
at each level are typically able to 
perform. 

In the Civics learning area, assess
ment tasks are designed to assess 
students' knowledge and under
standing of the United States gov
ernment and politics. These tasks 
cover a variety of topics, including 
the structures and functions of 
particular institutions, the responsi
bilities of different levels of 
government, and the rights and 
responsibilities of citizens. 

Students' levels of attainment in 
Civics are reported on a continuum 
marked out with numbers from 0 
to 500. Along this continuum, four 
levels of proficiency are identified, 
corresponding to positions of 
about 200, 250, 300, and 350. These 
described levels are show n on 
page 31. 

The descriptions of NAEP profi
ciency levels are developed by 
asking subject area specialists to 
review the results of statistical 
analyses and to describe the 
knowledge, skills and understand
ings typical of students at each 
level of performance on the scale. 

As well as the summary descrip
tions shown on page 31, N AEP 
reports provide a comprehensive 
explanation of each proficiency 
level and examples of assessment 
tasks which illustrate each of the 
described levels. 

The main purpose of the (statis
tical) analysis is to provide a 
common scale on w hich perfor
mance can be compared across 
groups (for example, ages or 
grades) and subgroups (for 
example, those identified by 
gender or race/ethnicity) 
whether assessed at the same 
time or a number of years 
apart.31 

The Civics Report Card 

The four sets of questions- corresponding to the four proficiency levels 
on the NAEP Civics scale- were studied by a panel of distinguished 
civics educators, who carefully articulated the types of knowledge, 
skills, and reasoning abilities demonstrated by correct responses to the 
questions in each set . . . As a result of this process, each performance 
level was described in a manner that portrayed students' knowledge 
and understanding of civic content and their ability to apply these in a 
variety of contexts.30 

The Civics Report Card 
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Level 350 
Understands a variety of political institutions and processes 
Students at this level are distinguished by their broader and more detailed 
knowledge of the various institutions of government. For example, they 
can describe the responsibilities of the president, the Congressional power 
to override presidential vetoes and levy taxes, and the practice of judicial 
review. These students have a more elaborated understanding of a range 
of political processes-for example, presidential campaigns, primary 
elections, and public opinion polls. Their expanding political vocabulary 
includes such specialized terms as closed primary, impeachment, 
referendum, and recall election. 

Level300 
Understands specific government structures and functions 
At this level, students have a more differentiated understanding of the 
structures, functions, and powers of American government as prescribed in 
the Constitution. For example, they have an increased understanding of 
federalism, are aware of the separation and allocation of powers, and grasp 
the concept of judicial review. These students are also familiar with certain 
historical events and legal precedents that have helped to shape our demo
cratic heritage. They can apply their knowledge of individual rights to 
particular situations, and their conception of citizen action now includes 
cooperative political activity, such as boycotts and lobbying. These students 
are familiar with such terms as chief executive, constitutional rights, veto, 
and lobbyist, indicating an increasing understanding of the language of 
American politics. They can apply their civic knowledge to a larger number 
and variety of complex situations. 

Level 250 
Understands the nature of political institutions and the relationship 
between citizen and government 
Students at this level are developing a knowledge of the nature of demo
cratic institutions and processes . For example, they recognize the value 
of having more than one candidate in an election and the importance of 
the secret ballot. They are aware of the functions of a variety of govern
ment institutions and display a beginning understanding of federalism, as 
indicated by their ability to recognize the responsibilities of different 
levels of government. These students are developing an understanding of 
the reciprocal relationship between citizen and government. In addition 
to perceiving the purpose of individual rights in a democratic society and 
being able to identify some of these rights, such as the right to vote. they 
know of alternative ways to influence government-for example, making 
publ ic speeches or writing letters to public officials. These students are 
developing a broader and more diverse political vocabulary. 

Level 200 
Recognizes the existence of civic life 
Students at this level have a rudimentary knowledge of civics. They possess 
a beginning political awareness of the distinctions between the public and 
private domains and are familiar with some of the functions of government 
that pervade their immediate experience, They have some knowledge about 
elections and are developing an awareness of democratic principles such as 
the rule of law, as evidenced by their understanding that laws apply to gov
ernment officials. These students also recognize that individuals-specifically 
the accused-have rights. Their elementary political vocabulary includes 
such terms as candidate, ballot, vice-president, judge, juror, and citizen. 

The US Nat ional Assessment of Educational Progress includes a progress map for assessing and reporting 
leve ls of civics proficiency. 
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• • rev1s1ng a progress map 
Once a progress map has been 
drafted by a group of teachers 
and/ or subject matter specialists, 
the resulting draft must be 
checked against some actual stu
dent performances. This checking 
process may lead to revisions of a 
map to make it a more accurate 
and useful description of typical 
student p rogress through an area 
of learning. 

A first question to be asked of a 
draft map is w hether the described 
learning outcomes work together 
in practice to define a single learn
ing domain. Do the proposed out
comes work together to support 
the concept of a 'progression of 
learning' along which students' 
levels of attainment can be 
estimated? 

Pages 34-36 provide an example 
of this checking process. In this 
example, different kinds of student 
writing (e.g. letters, narratives, argu
ments) are analysed to see 
w hether they work together to 
define a general 'writing' progres
sion. The analyses show that the 
preparation of text for posters 
appears to be a different kind of 
ability from writing arguments, 
letters, and stories, suggesting that 
outcomes which refer to the 
making of posters probably should 
not be included in a progress map 
for 'writing'. 

A second question to be asked of 
a progress map is w hether the 
sequence of outcomes along the 
map is supported by observations 
of student performance. Many 
progress maps drafted from expert 
knowledge and opinion (a process 

referred to on page 13 as a 'top
dow n' approach to the construc
tion of a progress map) also incor
porate findings from relevant 
research into student learning. But 
there is always a question about 
how well a draft map describes 
ty pical student development: Is 
the draft continuum an adequate 
description of progress as observed 
by teachers? 

If a draft map does not reflect the 
progression of learning typically 
observed in classrooms, then it will 
be difficult for teachers to use that 
map to make decisions about 
students' levels of attainment and 
progress. In the case of a very 
poor match (e.g. if students typical
ly demonstrate the knowledge, 
skills and understandings described 
at Level 5 on a map before they 
demonstrate those appearing at 
Level 4), a draft map may be of 
little use as a frame of re ference 
for monitoring student learning. 

The process of checking (or veri
fying) a progress map involves the 
collection of information about 
actual student achievements. Do 
students usually demonstrate 
behaviours described at Level 1 
before they demonstrate behav
iours at Level 2? Do they usually 
demonstrate Level 2 behaviours 
before demonstrating Level 3? In 
other words, does the described 
sequence of outcomes on the 
achievement continuum match the 
sequence usually observed in class
rooms? 
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The process of verifying a 
progress map is similar to 
taking a road mop drown 
from memory and checking 
its accuracy against the 
terrain it is intended to 
represent. 
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Pages 36-41 provide an example 
of the process of checking the 
sequence of outcomes on a draft 
progress map. The data analysed 
here are teachers' assessments of 
primary school students' spelling 
achievements based on the First 

Steps spelling continuum. 

The analyses show that, even 
after revision, two levels on this 
draft spelling continuum are not 
well differentiated. 

example I In the construction 
of assessment materi

als for upper p rimary DART 
English, a number of tasks requir
ing d ifferent types o f w riting were 
developed and trial tested.1 These 
types of writing included a film 
review, personal/imaginative writ
ing, an argument, a recount, a nar
rative, a letter, and a poster. It was 

FIT MEAN SQUARE 

considered that valid measures of 
student w riting would be based on 
several pieces and kinds of w riting 
as described in the English profile 
for Australian schools. 

Each p iece of student writing was 
assessed for content/context (C), 
language features (L), and given an 
overall (0) rating. Students' 
responses to the poster task were 
given only an overall rating. All 
ratings were made against cate
gories constructed to correspond to 
Levels 2, 3, 4 and 5 of the English 
profile for Australian schools.2 

To investigate the extent to which 
the different writing tasks work 
together to define a single Writing 
strand, the ratings of student writ
ing were analysed using an item 
response model for ratings.3 In 
these analyses, the content, lan
guage, and overall ratings of each 
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0 . 63 0 . 71 0.83 1.00 1.20 1.40 1.60 

~---------+---------+---------+ +--------- +-------- - ~ 
FilmRevC 
FilmRevL 
FilmRevO 
PersnlC 
PersnlL 
PersnlO 
ArgumntC 
ArgumntL 
ArgumntO 
RecountC 
RecountL 
RecountO 
ArgumntC 
ArgumntL 
ArgumntO 
NarratvC 
NarratvL 
NarratvO 
Letterc 
LetterL 
LetterO 
Poster 

* 

·-
.-
... 

---- ... 

* .-

ARK Progress Maps 

* 
* 
* 

* 
* 
* 

* 

* 

* 

* I * I 

I 
* I 

. I. 
* 

* 
-. 

1\1/asters & Forster 



FIT MEAN SQUARE 
girls 
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piece of writing were treated as 
separate 'items', and the perfor
mances of girls and boys were 
analysed separately. 

The displays on these two pages 
show o utput from a computer 
analysis of the ratings of student 
writi ng. The results of analysing 
the fit of each 'item' to the item 
response model are shown.4 When 
ratings conform to the model, 95 
per cent of item fit values (marked 
*) are located in the shaded region 
between the parallel dotted lines. 
The values on the far right indicate 
items which have relatively low 
corre latio ns with general writing 
abili ty; ratings on the left indicate 
items w ith unusually high correla
tions with general w riting ability. 

It can be seen from these two dis
plays that ratings of students' 
posters are relative ly poorly corre
lated with general writing ability. 
The poster task required students 

* 

* 

* 
* 

* 
* 

• * 
* 

* 
* 
* 

* 
* 

* 

to make a poster to advertise a pet 
show, conveying information about 
the show, including time and place. 
This task, perhaps because it 
invo lves limited rather than 
sustained text and includes an 
aesthetic/ design element, does not 
'fit' with the other writing tasks. 

This observation resulted in a 
decision to not include the DART 
poster task in the evidence used to 
assess students' writing achieve
ments. The poster was retained as 
a separate, optional task, with per
formances on the poster reported 
separately from students' writing 
assessments. 

The results of these analyses also 
have implications for the construc
tion of progress maps in writing. 
Indicators of writing achievement 
may be most lil<ely to work togeth
er to define a meaningful achieve
ment progression if they do not 
include references to the creation 
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To what extent does the 
order of First Steps spelling 
indicators match the order 
in which t~ese behaviours 
typically develop in 
classrooms? 

36 

of limited text of the kind typically 
found on poste rs. 

example 2 The second example 
shows how a 

progress map in spelling was 
checked and revised using teachers' 
assessments of spelling achieve
ments 

The progress map in this example 
is one of several 'developmental 
continua' in Reading, Spell ing, 
Writing, and Oral Language con
structed by the Ffrst Steps program 
of the Education Department in 
Western Australia.6 

The First Steps developmental 
contin ua are designed to assist 
teachers to assess and monito r indi
v idual progress in key areas o f lan
guage learning. Teachers use the 
continua as frameworks for think
ing about and monitoring students' 
lang uage development. Each con
tinuum can be used to estimate a 
student's current level of develop
ment and to identify the kinds o f 
learning experiences likely to be 
helpful in promoting further lan
guage growth. 

The First Steps Spelling continu
um provides a sequence of state
men ts called 'indicators' w hich 
describe spe ll ing development. 
These ind icators are clustered into 
fi ve deve lopmental 'phases' 
labelled 'preliminary', 'semi
phonetic', 'phone tic', 'transitional', 
and 'independent'. These five 
phases are summarised on page 37. 

The 'preliminary' phase describes 
spelling behaviours which most 
children are assumed to exhibit as 
they firs t learn to spell. Most stu
dents are expected to demonstrate 
indicators from this phase before 
exhibiting behaviours from phases 
higher on the continuum. The 

behaviours identified in the 'inde
pendent' spelling phase are intend
ed to represent the highest levels 
of spelling attainment. Students 
d isplaying these behaviours should 
demonstrate most or all of the 
spelling behaviours from phases 
lower on the continuum. 

The draft of the First Steps 

Spelling continuum drew on a con
siderable body of published 
research. There was thus good rea
son to believe that the indicators 
identified in the draft continu um 
were useful g uides to spell ing 
development. Less d ear, however, 
was the valid ity of the sequence o f 
indicators on the draft continuum. 
To what extent did this sequence 
match the order observed by 
teachers? To answer this questio n, 
the First Step s developers under
took a two-stage study in Western 
Australian schools. 

an ideal? 
Before considering the results of 
the First Step s study, it is usefu l to 
consider w hat an ideal structure 
for the First Steps Spelling continu
um might be. This ideal is show n 
on the left of page 38. 

In this ideal structure, the indica
tors from the fi ve spelling phases 
are located in regio ns along the 
continuum. All indicators of the 
'preli minary' phase are located at 
the bottom of the map; all ind ica
tors o f the 'independent' phase are 
located at the top. A spread of 
indicators is assumed w ithin each 
phase. 

Ideally, the re is no overlap of 
phases. The consequence of over
lap would be that some ind icators 
of an upper phase would be exhib
ited before some indicators o f a 
lower phase, the reby confounding 
the intended order of phases and 
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In this phase writers have become aware of the many patterns and 
rules that are characteristic of the English spelling system. When 
spelling a new word they use a multi-strategy approach. They have 
the ability to recognise when a word doesn't look right and to think of 
alternative spellings. Spellers in this phase will have accumulated a 
large bank of known words that they can automatically recall. 
Independent spellers continue to use personal constructions when 
spelling unfamiliar words in draft writing. Independent spellers realise 
the imp0ttance of proof reading. 

Transitional Spelling 
In this phase writers are moving away from a heavy reliance on 
the phonetic strategy towards the use of visual and meaning-based 
strategies. They may still have difficulty recognising if a word "looks 
right" but should be able to proof their known bank of words. 
Writing will show evidence of an increasing bank of words. This is a 
critical phase in the development of spelling. It often take writers a 
Jong time to move through it. 

Phonetic Spelling 
In this phase writers are able to provide an almost perfect match 
between letters and sounds. Letters are chosen on the basis of 
sound often without regard for conventional letter patterns. 
Spelling attempts are meaningful and becoming more ]jke standard 
spelling. There is often evidence of self-constructed rules that may 
not conform to adult rules. Writers copy, recall and construct words 
according to their cmTent understandings. They use rote recall for 
an increasing number of words. 

Semi-Phonetic Spelling 
In this phase children show developing understanding of sound
symbol relationships. Their spelling attempts show some evidence 
of sound-symbol coITespondence. They may represent a whole word 
with one, two or three letters. In this, as in all phases of development, 
children will be copying, recalling and inventing words. Children at 
this phase are able to copy letter by letter. 

1 Preliminary Spelling 
In this phase children become aware that print carries a message. 
They experiment with writing-like symbols as they try to 
represent written language. Their writing is not readable by others 
as understandings of sound-symbol relationships have yet to 
develop. Children are fascinated by print and are constantly 
trying to explore the relationships between written and spoken 
words and between letters and sounds through emulating adults in 
role play of reading and writing. 

The First Steps spelling continuum describes five phases of spelling development. 
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Ideally, phases of spelling 
development might correspond lo 
non-overlapping, equal width 
regions on the First Steps 
continuum. 
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making it difficult to draw conclu
sions about students' locations on 
the developmental continuum. 

Similarly, there are no gaps 
between phases. The consequence 
of gaps would be that some loca
tions on the Spelling continuum 
would not correspond to any 
phase, again making it difficult to 
interpret the performances of some 
students in terms of the First Steps 
phases. 

collecting evidence 
The information used to check and 
revise the Spelling continuum was 
collected in a two-stage study in 
Western Australian schools. In the 
first stage, 39 teachers judged the 
achievements of up to ten students 
in their classes using indicators 
from the draft Spelling continuum. 
The findings of the first stage were 
then used to revise the draft 
continuum. 

In the second stage, 88 teachers 
not involved in the first stage 
judged the achievements of stu
dents using the indicators of the 
revised Spelling continuum. 

Teachers participating in the 
study were asked to make a judge-

Kind. Yr 1 

First Stage 90 

Second Stage 136 197 

ment about each student's achieve
ment of each of a number of indi
cators. A student was judged to 
have achieved an indicator if they 
demonstrated that behaviour most 
or all of the time, or if they had 
moved beyond the indicator (e.g. if 
they had moved beyond 'Writes 
random strings of letters'). 

If a teacher was unable to say 
w hether or not a student had 
achieved an indicator, either 
because they had not had an 
opportunity to observe the beha v
iour or because they did not 
understand the indicator, the 
teacher recorded 'Unable to judge' 
and gave the reason. 

Achieved 
B: 
Y: 

Nor achieved N: No I hardly ever 

U : Unable to j udge 
J • no opportunity to observe 
2. do not understand 

All teachers recorded their judge
ments using provided computer 
software. 

Teachers of Kindergarten and 
Year 1 students were assigned 68 
indicators in random order from 
the lowest three Spelling phases. 

Yr 3 Yr5 Yr? Total 

74 106 83 353 

191 174 145 843 

The numbers of Kindergarten, Year l, Year 3, Year 5, and Year 7 students involved in the 
two-stage study are shown in the above table. 
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Independent 20 J 
Transitional 20 J J J 
Phonetic 23 J J J J J 
Semi-phonetic 21 J J 
Prcliminaf) 24 J J 

Each teacher was assigned indicators from several phases of the Spell ing continuum. 

Year 3 and Year 5 teachers were 
assigned indicators from the pho
netic and transitional phases, and 
Year 7 teachers were assigned indi
cators from the three most 
advanced Spelling phases. 
Teachers were not told from 
which phases of the Spelling con
tinuum indicators were drawn. 

analysing the evidence 
If the sequence of indicators along 
the draft Spelling continuum accu
rately depicts typical spelling devel
opment, then the indicato rs most 
often achieved by any group of 
students should be the indicators 
of the preliminary phase. The indi
cators least of ten achieved should 
be those assigned to the indepen
dent phase. 

The judgements made by teachers 
were used to order the Spelling 
indicators according to their report
ed frequency of achievement. At 
one extreme in this order are the 
indicators most of ten judged to 
have been achieved by students in 
this study; at the other extreme are 
the indicators least often judged to 
have been achieved. 

The picture on the right shows 
the results of the stage 1 analyses. 
In this picture, the spelling indica
tors have been 'calibrated' along 
the developmental continuum. 

Each shaded box shows the spread 
of indicators within a phase based 
on teachers' judgements of how 
often those indicators were 
achieved. The spread of only the 
middle 75% of indicators in each 
phase is shown. 

It can be seen from the picture on 
the right that there is considerable 
overlap of the draft phases. Some 
'semi-phonetic' indicators are cali
brated at lower levels on the con
tinuum than some 'preliminary' 
indicators (re flecting the fact that 
teachers more of ten reported some 
semi-phonetic indicators to have 
been achieved than some p relimi
nary indicators). The 'transitional' 
indicators appear to define much 
the same level of spelling attain
ment as the 'pho netic' indicators. 

The structure of the draft Spelling 
continuum clearly does not 
approximate the ideal p icture on 
the left of page 38. 
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The ca libration of indicators in 
each phose shows considerable 
overlap of phases on the spell ing 
continuum. 
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misplaced indicators 
To in vestigate the reasons for over
lap, the most extreme indicators in 
each phase were studied in some 
detail. The following indicator, for 
example, was assigned to the tran
sitiona l phase: 

T he child has a bank of words that are 

used in w ri ting. 

Teachers judged this indicator to 
have been achieved more of ten 
than almost all indicators of the 
phonetic phase. 

On reflection, it was recognised 
that the term 'bank of words' is 
ambiguo us. Many students in 
lower spelling phases might be 
considered to have a 'bank' of 
words they can spell and use. To 
clarify the original intention of this 
indicator it was rewo rded and 
examples added: 

The child is extending bank of known 

words that are used in writing, including 
some subject specific words. e.g. Februar% 

Christmas, restaurant, diameter, conserva

tion, scientific. 

In the second stage of the study, 
this reworded indicator was esti
mated to be in the same region o f 
the Spelling continuum as most 
other transitio nal indicators. 

Another misp laced indicator was: 

The child w rites one or two letters for 

sounds and then adds random letters to 

complete the word, e.g. crecuea (creature). 

This indicator was assigned initia lly 
to the semi-pho netic phase, but 
teache rs judged this indicator to 
have been achieved much less 
often than most other semi
phonetic indicators. On reflection 
it was realised that the example 
(crecuea) made this an indicator of 
the phonetic phase. It was 

reworded: 

The child writes one or two letters for 

sounds and then adds random letters co 
complete the word, e.g. greim (grass), 
rdms (radio). 

A number of other 'misplaced' indi
cato rs of this kind were reworded 
to clarify their original intention. 
Two were deleted entirely. 

unclear indicators 
Teachers reported not understand
ing a few Spe lling indicators. An 
indicator which was changed 
because it was not understood was: 

The child is aware o f social obligations as 

a speller. 

This was changed to: 

The child is aware of the importance of 

standard spelling for published work. 

misfitting indicators 
Other indicators were identified as 
'misfitt ing' because they were not 
pa rticula rl y helpful in estimating 
students' levels of attainment on 
the Spe ll ing continuum. An exa m
ple of a misfitting indicato r was: 

The child uses more letters for longer 
words. 

There was a low relationship 
between reported achievement of 
this indicator and students' estimat
ed levels o n the Spelling continu
um, perhaps beca use this srntement 
is true at all levels o f spelling devel
opment or because the mere use of 
'more le tte rs' is not indicative o f 
greater spelling ability. This indica
tor was removed from the Spelling 
continuum. 
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the revised The rewording or 
deletion of mis

conti nu um placed, unclear, and 

misfitting indicators resulted in a 
revised and slightly smaller set of 
indicators for the Spelling continu
um. This revised continuum was 
tested in the second stage of the 
\Vestern Australian study. The 
method used in the second stage 

was identical to the method used 
in the first stage. 

The analysis of teachers' judge
ments using the revised Spelling 
continu um is summarised in the 

picture on the right. Again, the 
calibrated locations of the middle 

75% of indicators in each level are 
shown. 

From this picture it can be seen 
that the revision of spelling indica
tors has resulted in less overlap of 
adjacent phases. The phases of the 
revised con tin uum more closely 
approximate the 'ideal' on page 38. 

There remains, however, a prob
lem with the transitional phase. 
This phase appears not to repre
sent a hig her level of spelling 
attainment than the phonetic 
phase. The problem with the tran
sitional phase has been further 
investigated by the First Steps 
developers. One possibility is that 
there is a conceptual problem with 
this phase. Wh ile other spelling 
phases correspond to reasonably 
clearly defined stages of spelling 
development, it is less clear what it 
means to be 'in transition'. 

These analyses have set in train 
thinking about what it is that char
acterises the transitional phase and 
so, at a more general level, how the 

Spelling continuum as a whole 
might be improved. The picture 
on the right suggests that it may be 
appropriate to combine the pho
netic and transitional phase indica

tors to form a single phase 
between the semi-phonetic and 

independent phases. 
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The calibration of revised 
indicators shows reduced overlap of 
phases on the spelling continuum. 
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The article d rafting a progress 
map (pages 13-32) describes the 
first step in constructing a map: 
proposing a domain of learning 
w ithin which achievement is to be 
assessed and student progress mon
itored, and developing a draft of 
the sequence in which the know
ledge, skills and understandings (i.e. 
'outcomes') o f the learning area 
typically develop. Two approaches 
to drafting a progress map are 
described: cop-down approaches 
based on teachers' and curriculum 

ried out as part of the initial devel
opment of a map, the process of 
enriching a progress map is an 
ongoing process w hich is never 
finished. Each new assessment 
task and its associated student 
work samples has the potential to 
further elucidate the nature of 
development in an area of learning. 
The process of enriching a 
progress map provides an increas
ingly richly-described construct for 
a learning area. 

specialists' knowledge and an example The Western 
theories of student learning, Australian Monitoring 
and bottom-up approaches based Standards in Education (MSE) pro-
on detailed analyses of students' gram is a series of sample-based 
responses to and performances on 
assigned assessment tasks. 

The article revising a progress 
map (pages 33-42) describes and 
illustrates procedures for checking 
and revising d raft maps against evi
dence of actual student achieve
ments. These procedures a re espe
cially useful w hen p rogress maps 
are drafted in a top-down fashion 
w ithout direct reference to student 
performances. The questions 
addressed are: To what extent do 
the identified learning outcomes 
work togethe r to define a single 
domain of achievement, and does 
the sequencing of outcomes on the 
draft progress map re flect typical 
student progress as observed in 
classrooms? 

The presen t article describes a 
further step in the construction of 
a progress map: the addition of 
detail to elaborate, clarify, and fill 

gaps in a progress map. Unlike the 
processes of drafting and revising, 
both of w hich are li kely to be car-

surveys designed to monitor stu
dent achievement in a range of key 
learning areas in the third, seventh 
and tenth years of schooJ.l Test 
materials are developed to address 
the Western Australian outcomes 
in each learning area and are 
administered to State-wide samples· 
of several thousand students. 

The MSE assessments in English 
address outcomes in the domains 
o f reading, writing, viewing, speak
ing, and listening. The mathemat
ics assessments address outcomes 
in the areas of number, measure
ment, space, chance and data, and 
algebra. The Year 3 and Year 7 
tests contain some common test 
material (i.e. a 'common-item' link). 
The Year 7 and Year 10 tests also 
share some common test items. 
The links across these three tests 
allow all items to be calibrated on a 
single achievement scale (progress 
map) w ithin each domain of learn
ing. 
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tasks 

0 
explains in detail why a cube will not 
fit through a triangular opening given 
the dimensions of each . .. . .... . ....... . .... . .. 0 

identifies a circular and a rectangular • 
shape in '.1~ everyday scene where • 
several different shapes are shown .... . .. . . . .a; 

~o i '==_;=,_ 

draws, innacurateJy, and names 2 two- 0 
~~~neen~i.~n·a·l ·s~~:~~ .i ~ ·a·n· ~~~?~~~ .............. . 0 

~':,_ 

All MSE Space tasks were calibrated along a single progress mop in Space. 

f 

i 
misplaced 
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The picture on page 44 shows 
MSE items calibrated along the 
Space strand of mathematics.2 The 

calibrated position of each item 
(marked w ith a circle) reflects stu
dents' success rates on that item. 
The easiest items-from the Year 3 
test- are at the bottom of the map; 
the hardest items-from the Year 10 
test- are towards the top. Descrip
tions of some selected items are 
shown on the left. 

The developers of the MSE test 
materials were asked to identify 
the outcome, and thus profile level, 
addressed by each item. The num
ber inside each circle shows the 

profile level of the o utcome 
addressed by that item. 

It can be seen that the empirical 
difficulty order of the Space items 
is broadly consistent with the pro
file levels they were intended to 
address. The items developed to 
address Level 1 outcomes tend to 
cluster at the bottom of the map; 
items designed to address Level 2 

outcomes cluster just above these; 
and so on to items designed to 
address Level 6 outcomes at the 
top of the map. 

But there are some obvious 

inconsistencies. Two of the items 
identified as addressing Level 1 out-

comes (circled) are considerably 
more difficult in practice than 
other Level 1 items, and three items 
identified as addressing Level 2 out
comes (two circled) are as difficult 
as most Level 3 items. 

'Misp laced' items of this kind are 
inconsistent with the intended 
order of the ach ievement levels on 

the Space continuum. There are 
two possible explanations for these 
inconsistencies: ( i) the misplaced 
items do not adequately represent 
the outcome (and thus level) to 
which they have been tagged; and 
(ii) the outcome was not allocated 
to the appropriate achievement 
level in the first place. 

A closer inspection of the circled 
items on page 44 shows that all 

four items come from the same 
Task 17 (below). In this task, stu
dents are asked to identify daisies 
which can be joined to make a rec
tangle 17(a) and a pentagon 17(b). 

For each shape, students score 1 if 
they select appropriate daisies but 
do not join them accurately, and 2 

if they select appropriate daisies 
and join them to form the required 
shape. 

m These 3 daisies have been joined to m ake a triangle. 

Use your ruler to join up some of these ~ 
daisies to make 

{a) a rectangle 

(b) a pentagon (5 sides). 

@ 
@ @ 

@ 
@ @® @ 

@ 
@ 

@@ 
@ @ @ @ 

@ @@ 
@ @ 

@ 
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A large honk of calibrated 
assessment tasks provides 
o richly illustrated progress 
map. 
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The fi rst step-selecting appropri
ate da isies-was considered by the 
test developers to be an example 
of the following Leve l 1 o utcome: 

Students pay attention to shape 
when they draw tbin.gs whicb 
they remembe1~ imagine. see or 
handle, e.g 

• ::illends to shapes when draw
ing things from memory 
(.draws a sees~rw with a long 
flm board balancing on a 
point roughly at the centre); 

• draws things from an ora l 
description which in volves 
spatial language or implies 
shape ("draw a tall hat with a 
pointy top"): 

• co1weys tbe essential spatia l 
features of common mathe
nrntical figures in their draw
ings (draws a shape that 
resembles a triangle with 
three roughly straight sides 
wh ich more or less join). 

The examples provided as illustra
tions of this Level 1 outcome 
(drawing everyday objects and 
simple geometric shapes) describe 
a relati vely low level of ach ieve
ment. Students' performances on 
items 17(a) and 17(b) suggest that 
finding points in a pattern which 
can be jo ined to make shapes such 
as rectangles and pentagons 
requires a higher level of skill than 
simply drawing familiar shapes. 

The second step-accurate ly join
ing daisies to provide the required 
shape-was considered by the test 
developers to be an example of the 
following Level 2 o utcome: 

Students pay attention. to the 
shape and placement of compo
nent parts when they draw 

. ~ JJI:.' 
th11igs, e.g 

• correctly draws figures sho\v
ing the essential spatial fea
tures of named mathematical 
shapes (when asked t() draw 

1 
a pentagon, draws five ,.. , 
straig ht s ides that join end tO ! 
end to form a closed curve); 

• copies pictures comp0sed of 
simple geometric figures '>O 

that the main components 
:i re recognisable in shape, 

I' position, and orientation. b ______ _ 

Il'I 

Items 17(a) and 17(b) certainly 
require students to 'pay attention 
to che shape and placement of 
component parts', but the identifi
cation of points in a pattern which 
can be jo ined to make shapes such 
as rectangles and pentagons and 
the accurate completion o f those 
shapes appears to be a hig her level 
of skill than simply drawing penta
gons on demand or copying p ic
tures composed of simple figures. 

These observations suggest ways 
of enriching the description of 
Levels 2 and 3 on the Space strand. 
At Level 2, students pay attention 
to the shape and placement of 
component parts when they draw 
things, and also are able co identify 
points in a pattern which, if joined, 
make shapes such as rectangles 
and pentagons. At Level 3, students 
interpret and produce drawings of 
real things by attend ing to w hat 
they can see, and also are able to 
identify and accurately join points 
in a pattern to make shapes such 
as rectangles and pentagons. 
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Outcome 17(a) 17(b) 

·~ 
students intel'J?ret and ·iii Step2 Step2 

<U 3 produce drawings of select dots in a pattern select dots in a pattern v 
tU real thin~ by attending and accurately JOin and accurately JOin 
~ 

r.r:i to what ey can see them to make a rectangle them to make a pentagon 
.s .... = <U 

5 students pay attention Stepl Stepl :;.. 2 to the shape and place-<U select dots which could select dots which could :a mentof comthonent be joined to make a be joined to make a 
v parts when ey draw things rectangle pentagon tU 
bl) 

.s 
~ 
~ v students pay attention 

..El 1 to shape when they draw 
things which they remem-
her, Imagine, see or handle 

The descriptions of the two steps in Items 17(a) and 17(b) enrich the description of Levels 2 and 3 on the Space st rand. 

Each item developed for a domain 
of learning has the potential, w hen 
empirically calibrated, to enrich 
and clarify the description of typi
cal student progress through that 
area of learning. A large ban k of 
calibrated assessment tasks pro
vides a basis for a richly illustrated 

progress map. 
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Ministry of Education Western Australia (1993) Profiles of Student Acbieveme11t: Resul1s of 
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2 Discussion based on Masters, G.N. (1994) 'Setting and measuring performance standards for 

student achievement', Paper presented at the Conference on Public Jnvestment in School 

Education: Costs and Outcomes, Canberra. 
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setting benchmarks 

A progress map describes the path 
of typical student progress through 
an area of learning and so provides 
a framework for addressing such 
questions as: 

• what is this student's current 
level of attainment? 

• what kinds of skills and under
standi ngs are typically associated 
w ith that level? 

• how much progress has the 
student made over time? 

• have some students achieved 
highe r levels than others? 

But a progress map, by itself, does 
not answer questions about the 
adequacy of students' achieve
ments: 

• is this student's level o f attain
ment good enough? 

• w hat should studen ts of th is age 
be achieving? 

• w ill this level provide an ade
quate foundation for the next 
stage of learning? 

Questio ns of this second kind go 
beyond estimating students' levels 
of attainment to evaluating those 
achievements- in other words, 
making value judgements about 
their adequacy. In this process it is 
common to set benchmarks as 
points of reference. 

Benchmarks can be either com
parative or absolute. 

Comparative benchmarks are set 
by reference to the achievements 
of others. An industry, for exam
ple, might use achievements in 
other, similar industries as bench-

marks for error rates, accident 
levels, or return on capital. Compa
rative benchmarking looks to 
practices elsewhere as a guide to 
what can be achieved. 

In education, the performances o f 
students on past occasions, in other 
schools, other States, or other coun
tries are sometimes used as com
parative points of reference. In 
making judgements about levels of 
student achievement, education 
systems may seek answers to such 
questio ns as: 

• how do science achievements in 
this country compare with 
achievements in other countries? 

• how do mathematics achieve
ments in this State/ Province 
compare with the mathematics 
achievements of students in 

other States/ Provinces? 

• how do students' literacy levels 
today compare with literacy 
levels ten years ago? 

A bsolute benchmarks, or 'stan
dards', are set as desirable levels of 
performance for a particular pur
pose. For example, manufactured 
items usually must satisfy specified 
minimum standards in relation to 
p roperties such as flammability, 
durability, and strength. 

In education , absolute 'standards' 
are set by considering what it is 
that students should know and be 
able to do. For example, 

• w hat kinds of mathematics 
knowledge and sk ill sho uld we 
set as goals for all students by 
the end of the six th grade? 
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A benchmark is a point of 
reference for evaluating 
student achievements. 
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• what minimum levels of know
ledge and skill should be 
required for certification to prac
tise as a physiotherapist? 

Although absolute benchmarks are 
expressed as desired levels of per
formance, they always take some 
account of current levels of stu
dent achievement. 

This article illustrates several 
approaches to setting comparative 
(pages 50-52) and absolute (pages 
52-57) benchmarks for student 
achievement. 

comparative Comparative 

benchmarks benchmarking 
uses achievements 

('norms') in other schools, 
education systems, States, or coun
tries as points of reference for eval
uating levels of achievement. The 
process of comparing the perfor
mances of a studen t or group of 
students with the performances of 
other students of the same age or 
grade is called 'norm referencing'. 
Usually, comparisons are made 
with the performances of national
ly-representative samples of stu
dents. 

national/international 
Countries sometimes look to 
achievements in other, similar 
countries as a guide to evaluating 
student performances. France, for 
example, may be interested in 
knowing how the mathematics 
achievements of French students 
compare with performances in 
other Western European countries. 
New Zealand may be interested in 
knowing how the reading achieve
ments of New Zealand students 
compare with performances in 
other English-speaking countries. 

Achievement surveys conducted 
by the International Association for 
the Evaluation of Educational 
Achievement (IEA) and as part of 

the International Assessment of 
Educational Progress (IAEP) can be 
used to establish comparative 
benchmarks for countries wishing 
to compare student achievements 
with performances in other parts 
of the world. 

The picture on page 51 shows 
results from one international 
mathematics and science survey.1 
In this survey, representative sam
ples of 13-year-olds were drawn 
from about 100 schools in each of 
five countries and four Canadian 
provinces. Each sampled student 
was assessed in both mathematics 
and science. 

Page 51 shows average science 
results in each participating system. 
Results are reported against a 
progress map along which fi ve 
levels of science ach ievement are 
described. The published report 
provides further details of these 
levels, including examples of stu
dent performance at each level. 

Results are divided into three 
groups (in different colours). 
Differences between groups are 
statistically significant; d ifferences 
within groups are not. The shaded 
band around each country's/prov
ince's average level of achievement 
indicates statistical uncertainty 
about the exact location of the 
average. 

The inclusion of several Ca nadian 
provinces, and the decision to 
report resu lts separately for 
English-speaking and French-speak
ing students in some provinces, 
allows Canadian provinces to com
pare their achievements with 
performances in other parts of 
Canada, as well as with perfor
mances in several other countries. 
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past performances 
Comparative benchmarks also can 
be set by reference to past levels of 

performance: 

• have levels of literacy achieve
ment improved over time? 

• how do levels of science 
achieveme nt today compare 
with levels twenty years ago? 

Nationa l and State surveys provide 
data w hich can be used to monitor 
changes in achievement levels over 
time. 

One of the longest-running 
national surveys, the US National 
Assessment of Educational Progress 
(NAEF), assesses the achievements 
of 9, 13 and 17-year-olds in a variety 
of learning areas. 

Inteprets experimental data involving 
several variables. Interrelates information 
represented in text, graphs, figures, 
diagrams. Makes predictions based on 
data and observations. Demonsh·ates a 
growing understanding of more advanced British Columbia 
scientific know ledge and concepts 
(e.g. calorie, chemical change). Korea 

Demonstrates an understanding of inter
mediate scientific facts and principles 

United Kingdom 
I 

Quebec (Engl) 

Ontario (Engl) 

Quebec (French) 

and applies this in designing experiments 
and interpreting data. Interprets figures 
and diagrams used to convey scientific 
information. Infers relationships and 
draws conclusions by applying facts and 
principles, esp. from the Physical Sciences. 

New Brunswick (Engl) 

Has a grasp of experimental procedures 
used in science, such as designing experi
ments, controlling variables, and using 
equipment. Identifies the best conclus
ions drawn from data on a graph and the 
best explanation for observed phenomena. 
Understands some concepts in a variety 
of science content areas, including the 
Life, Physical, Earth, and Space Sciences. 

Exhibits a growing know ledge in the Life 
Sciences, particularly human biological 
systems, and applies some basic princ
iples from the Physical Sciences, mcluding 
force. Also displays a beginning under
standing of some of the basic methods of 
reasoning used in science, including classi
fication and interpretation of statements. 

Knows some general scientific facts of the 
type that canoe learned from everyday 
experiences. For example, exhibits some 

·rudimentary know ledge concerning the 
environment and animals. 

United States 

Ire land 

Ontario (French) 
New Bruswick 

(French) 

International surveys allow countries to compare student achievements (in this case the science 
achievements of 13-yeor-alds) with performances in other ports of the world. 
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It rs informative to 
examine •he Notional 
Assessment of Educational 
Progress trend results 
across the post two 
decodes from two 
perspectives: Hove levels 
of academic achievement 
been 1mprovmg? Do more 
students now hove the 
ability to reason and 
communicate effectively? 
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Trends in average science achieve
ment in US schools are shown 
below. Science achievement 
declined in the 1970s, but improved 
in the 1980s. At age 17, science per
formance in 1986 remained well 
below that of 17-year-olds in 1969. 

A number of education systems 
monitor trends in student achieve
ment, using past levels of perfor
mance as points of reference for 
studying progress and setting goals 
for improvement. 

absolute Absolute bench-

listed outcomes 
Lists of desired learning outcomes 
are sometimes called 'content' stan
dards. But lists of outcomes do not 
provide 'performance' standards 
(benchmarks) because they do not 
describe desired levels of perfor
mance in relation to outcomes or 
specify what students should 
achieve by the time they reach par
ticular age or Year levels. 

A simple form of absolute bench
marking is to list the learning out
comes expected of all students by 
the end of particular grades. 

benchmarks 
('standards') 

marks, or 'stan
dards', describe 
desired levels of 

An example of this approach to 
setting benchmarks is shown on 
page 54. The Benchmarks for 
Science Literacy (shown here for 
the Structure of Matter) were 
developed by the American 
Association for the Ad vancement 
of Science.3 The Benchmarks are 
statements of w hat all students 
should know or be able to do in 
aspects of science, mathematics, 
and technology by the end of 
grades 2, 5, 8, and 12. 
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performance. 

The following pages outline three 
ways of setting absolute bench-
marks: 

• by developing a list of what stu
dents should know and be able 
to do by the time they reach 
various Year levels; 

by specifying a desired level of 
attainment against an existing 
progress map; 

• by identifying a desired level of 
performance on a particular set 
of tasks. 

350 

300 ······ ·········-= A ge 17 -

250 ············· 
A se 13 

............. Age 9 

200 

150 
1970 1973 1977 1982 1986 

The Benchmarks specify mini
mum levels of performance at each 
Year level rather than average o r 
advanced performa nces. They 
describe understandings that all 
students a re expected to develop 

Can infer relationships and draw conclusions 
using detailed scientific knowledge. 

Has some detailed scientific knowledge and 
can evaluate the appropriateness of 
scientific procedures. 

Understands basic information from the life 
and physical sciences. 

Understands some basic principles, for 
example, simple knowledge about plants 
and animals. 

Knows everyday science facts. 

The US Notional Assessment of Educational Progress allows students' achievements to be 
compared with post levels of performance. 
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on the way to becoming science 
literate. 

specified levels 
A second approach to setting 
absolute benchmarks is to specify 
expected levels of achievement 
against a pre-constructed progress 
map. 

The standards set for the National 
Curriculum Assessment in England 
are an example of this approach. 
Following a reconunendation of 
the Task Group on Assessment and 
Testing in the late 1980s, progress 
maps ('progressions of achieve
ment') were constructed for partic
ular areas of school learning. Ten 
levels were proposed to describe 
developing competence and to 
provide a framework for assessing 
and reporting studen t progress. 

Expected levels of achievement 
were set for 7, 11, 14 and 16-year
olds in terms of these described 
p rogressions and levels. 

The dark line in the picture 
below shows the average level of 
achievement expected of students 
at each age. The vertical bars show 
the range of achievements expect
ed of abo ut 80 per cent of students 
at ages 7, 11, 14 and 16. The Task 
Group expected a narrower range 
of achievements among 7-year-olds 
than among older students, w ith 
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In England, expected leve ls of achievement were 
established for 7, 11, 14 and 16-year-olds. 

the greatest variation expected at 
age 16. 

Because the ten levels along this 
map describe developing knowl
edge, skills and understandings, the 
graphed expectations of 7 11 14 
and 16-year-olds identify t~e 

1

kinds 
of learning outcomes expected of 
students at these ages. 

Attainment targe ts will be set 
for the core subjects, establish
ing what ch ildren should nor
mally be expected to know, 
understand and be able to do at 
around the ages o f 7, 11, 14 and 
16, so enabling the progress of 
each child to be measured 
against established national 
standards.4 

Task Group on Assessment 
and Testing 

The standards set by the Graded 
Assessmen t in J\Jathematics 
(GAIM) project at the University of 
London are another example of 
this approach. The GAIM project 
has developed mathematics 
progress maps consisting of 15 
levels in four topic areas (number 
shape and space, algebra, and dat~ 
handling). These progress maps 
p rovide teachers with a framework 
for continuous assessmen t in math
ematics classrooms, and with a set 
of mathematics activities aligned 
w ith GAIM levels. 
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A simpie form of absolute 
benchmarking is to list the 
learning outcomes expected 
of all students by the end 
of particular grades. 

'Benchmarks for Science 
literacy specify how 
students should progress 
toward science literacy, 
recommending what they 
should know and be able to 
do by the time they reach 
certain grade levels. 
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End of 12th grade (all students should know that:) 
Atoms are m ade of a positive nucleus surrounded by negative electrons. 
An atom's electron coTI.figuration, p articularly the outermost electrons, 
determines how the atom can interact with other atoms. Atoms form 
bonds to other atoms by tran sferring or sharing electrons. 

The nucleus, a tiny fraction of the volume of an atom, is composed of 
protons and neutrons, each almost two thousand times heavier than an 
electron. The number of positive protons in the nucleus determines what 
an atom's electron configuration can be and so defines the elem ent. In a 
neutral atom, the number of electrons equals the number of protons. But an 
atom m ay acquire an l.mbalanced charge by gaining or losing electrons. 

Neutrons have a m ass that is nearly identical to that of protons, but neutrons 
have no electric charge. Although neutrons have little effect on h ow an atom 
interacts with others, they do affect the mass and stability of the nucleus. 
Isotopes of the same element h ave the same number of protons (and therefore 
of electrons) but differ in the number of neutrons. 

End of 8th grade (all students should know that:) 
All matter is made up of atoms, w hich are far too sm all to see directly 
through a microscope. The atoms of any element are alike but are different 
from atom s of other elements. Atom s may stick together in well-defined 
molecules or may be packed together in large arrays. Different arrangements 
of atoms into groups compose all substances. 

Equal volumes of different substances usually have different weights. 

Atom s and m olecules are perpetually in motion. Increased temperahu e 
means greater average energy of motion, so most substances expand when 
heated. In solids, the atom s are closely locked in position and can only 
vibrate. In liquids, the atoms or molecules h ave Kigh er energy, are m ore 
loosely connected, an d can slide past one another; som e molecules may get 
enough energy to escap e into a gas. In gases, the atoms or m olecules h ave still 
more energy and are free of one another except during occasional collisions. 

End of 5th grade (all students should know that:) 
Heating and cooling cause ch anges in the properties of m aterials. Many kinds 
of changes occur fas ter under hotter conditions. 

No matter how parts of an object are assembled, the weight of the whole 
object m ade is always the sum of the parts; and when a thing is broken into 
parts, the parts have the same total weight as the original thing. 

Materials m ay be composed of parts that are too sm all to be seen without 
m agnification. 

When a new material is m ade by combining two or more materials, it has 
properties that are different from the original m aterials. For that reason, 
a lot of different m aterials can be made from a sm all number of basic kinds 
of materials. 

End of 2nd grade (all students should know that:) 
Objects can be described in terms of the materials they are m ade of (clay, 
cloth, paper, etc.) and their physical properties (color, size, shape, weight, 
texhue, flexibility, etc.). 

Things can be done to m aterials to change some of their p roperties, but not 
all materials respond in the same way to w hat is done to them . 

The Benchmarks for Science Literacy list Structure of Motter outcomes expected al 
particular grade levels. 
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Within each topic (such as 
ratio, graphs, etc) a series of 
four to seven levels of attain
ment can be differentiated, and 
students appear to progress 
through these levels in a consis
tent way (i.e. even with seven 
levels, not mo re than 7% of stu
dents appear to have achieved 
one level without achieving all 
the levels below it).5 

Margaret Brown 

The picture below shows the levels 
of mathematics achievement 
expected of the top 90% of stu
dents, top 50% of students, and top 
10% of students in each Year group. 
The mathematics knowledge and 
skills associated with these levels 
are described by GAIM criteria. 
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The GAIM project specifies the levels of 
mathematics achievement expected of 80% of 

students in each Year level. 

task performances 
A third approach to setting 

absolute benchmarks is to specify 
expected performances on assigned 

tasks: 

• what is it reasonable to expect 
of Year 3 students on this task? 

• what should a ll Year 5 students 

be able to do on the same task? 

• how would a competent electri
cian solve this set of problems? 

• what should be the minimum 
level of performance on these 
tasks for certification as an air
line pilot? 

An example of th is approach is 

described by Ellen Julian and 
Benjamin Wright using tasks con
structed by the US National Board 
of Medical Examiners to assess the 
clinical competence of medical stu
dents.6 The Board uses computer
based patient simulations to assess 

levels of competence in clinical 
diagnosis and patien t management. 

One assessment task involves a 
'patient' with a pneumothorax (air 
in the chest cavity). A committee 
of medical specialists identified 15 
key actions in the management of 
th is patient (nine beneficial actions 
and six risks) and considered what 

actions a competent physician 
would take. The task was ad minis

tered to 275 third year medical stu
dents and resident physicians. 

The various actions taken by stu
dents in managing this patient are 
calibrated along the map on page 
57. (This draft progress map has 
been constructed in a 'bottom-up' 
way using medical students' perfor
mances.) The actions toward the 
bottom of the map are less appro
p riate actions and include risks to 
the health of the patien t. The 
actions toward the top are actions 
competent physicians would take 
in managing the patient, including 
the early insertion of a chest tube 
to release the air. 

On the left o f the map, an 'X' 
marks the estimated level of com

petence of each of these 275 stu
dents based on their performances 

on this assessment task. 

The dotted horizontal line is the 
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GAIM criteria ore organised 
in strands illustrating the 
hierarchies of development 
of mathematical concepts.' 

55 



level judged to be the minimally 

acceptable level of performance in 

managing this patient: the level at 

w hich students typically do not 
take any of the actions identified 

as risks and request the insertion of 

a chest tube withi n the first 28 

minutes of the case. 

Three broad levels of competence 
are identified on the far left of the 

map: not yet compe tent, mini-

mally competent, and highly 

Just as the absolute benchmark 
on this pneumotho rax task is set 

by considering w hat a competent 

physician would do in response to 

each of a number of possible 
actions, a minimally acceptable 

score on a test o r examination can 
be set by first identi fying minimal

ly acceptable responses to individ

ual questions. 

com bl· ned This article has con

competent. The actions typical benchmarks 
of students at these levels can 

sidered comparative 

benchmarks, set by 
reference to the performances of 

others, and absolute benchmarks 

set by considering what it is that 

students should know and be able 

be read from the map and are 

summarised below. 

A HIGHLY COMPETENT candidate will typically: 
request a chest tube in the first 13 minutes of the case; 
request a history after the tube; 
request a physical exam after the tube; 
request an x-ray after the tube; 
request arterial blood gases test after the tube; 
not request a needle thoracostomy (too small for this patient). 

A MINIMALLY COMPETENT candidate will typically: 
request a chesl tube, but possibly not in the first 27 minutes of the case; 
pursue the therapy pathway to at least a needle thoracostomy; 
conduct the relevant portions of a brief physical (but nor a complete 
physical before the tube); 
take a brief history before the tube but not a complete one; 
nor request a nonportable chest x-ray before the tube; 
not request an endotrachial tube; 
not request a central venous line. 

A NOT YET COMPETENT candidate will typically: 
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request a complete physical (possibly more than one!) before the tube; 
request a complete history before the tube; 
request an endotrachial tube; 
request a nonportable chest x-ray; 
not request a chest tube in the first 27 minutes. 

The performance standard set by 
the Notional Assessment Governing 
Boord allows both absolute and 
comparative benchmarking. 

ARK Progress Maps 

to do. But comparative bench

marking and absolute benchmark

ing can be ca rried out togeth er. 

The picture below shows the per

centage of 8th grade students in 
each of a number of US States per

forming above an absolute perfor

mance standard in mathe matics set 

by the National Assessment 

Governing Board.8 Any State can 

compare the performances of its 

students w ith the established per

formance standard (absolute 

benchmarking), but a lso can com

pare those performances w ith 

achievements in other States (com
parative bench marking). 

Masters & Forster 
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Students Actions 

x 
Physical exam after tube. 

xx xx 

~ 
~ highly competent 

XXXXXX <1> Tube< 13 minutes. 

xxxxxxxxxxxxxxxxxx 
.5 xxxxxxxxxxxxxxxxxxxxxxxxx ~ 

xxxxxxxxxxxxxxxxxxxxxxxxxxx ~ 
I.) 

. i::: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx -
xxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxx 

xxxxxxxxxx 

Interval history after tube. 

Arterial blood gases after n1be. 
X-ray I tube. 

Chest x-ray after tube. 
Portable chest x-ray < 13 mi nutes. 
Tube 13-28 minutes. 
X-ray I needle I tube or Needle /tube. 

........ minima.lly:.conipetent ........... X.XX.XXXXXXXXXXXX.XX ...... .......................................................................................... . 
XXXXXXXXXXX Tube >28 minutes. 
xxxxxxxxxxx 

xxxxxxxxx 
xxxxxxx 

xxxxxxxxx 

not yet competent 

/ 
The overall performances 
of these individuals in 
managing this pneumo
thorax patient are below 
the level judged 'acceptable' 
by a group of experts. 

xx 
x 

xx xx 
x 

Risk: nonportable x-ray, type I. 
Physical exam, brief. 

X-ray I need le or needle on ly. ~ 
Risk: complete physical before tube. ; 
History, brief. "Cj 
Risk: complete history before tube. •r;l 
Only one complete physical before tube. ,;
Risk: endotrachial tube. _ 

I 
i 

Risk: nonpo1table x-ray, type 2. ~ 

l 
~ 

Risk: central venous line. ~ 

The calibration of actions along a map allows absolute standards to be set in terms of actions expected of competent physicians. 
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